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Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  Octdnr  i,  1901, 
Sir:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30,  1901: 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engi- 
neers, United  States  Army,  at  the  end  of  the  fiscal  year  was  131. 

Since  the  last  annual  report  the  Corps  of  Engineers  has  lost  five 
of  its  officers — Brig.  Gen.  John  M.  Wilson,  who  was  retired  from 
active  service  April  30, 1901,  at  his  own  request,  under  the  provisions 
of  the  act  of  Congress  approved  June  30,  1882;  Brig.  Gen.  Henry  M. 
Robert,  who  was  retired  from  active  service  May  2, 1901,  by  operation 
of  law,  under  the  provisions  of  the  act  of  Congress  approved  June 
30,  1882;  Brig.  Gen.  John  W.  Barlow,  who  was  retired  from  active 
service  May  3, 1901,  at  his  own  request,  under  the  provisions  of  the 
act  of  Congress  approved  June  30,  1882;  First  Lieut.  Louis  C.  Wolf, 
who  was  retired  from  active  service  June  29,  1901,  on  account  of  dis- 
ability incident  thereto,  under  the  provisions  of  section  1251,  Revised 
Statutes,  and  Second  Lieut.  Walter  H.  Lee,  who  was  killed  June  10, 
1901,  by  insurgents  near  Lipa,  Luzon,  Philippine  Islands. 

There  were  added  to  the  Corps  of  Engineere,  by  promotion  of  grad- 
uates of  the  Militarv  Academy,  ten  second  lieutenants  on  March  5, 
1901,  to  rank  from  i'ebruary  2,  1901. 

By  the  act  of  February  2,  1901,  ''To  increase  the  efficiency  of  the 

E^rmanent  military  establishment  of  the  United  States"  the  Corps  of 
ngineers  now  consists  of  160  officers  and  three  battalions  of  four 
companies  of  enlisted  men  each.  The  authorized  enlisted  strength  of 
each  company  on  a  peace  footing  is  100  men,  and  on  a  war  footing 
is  164. 

The  increase  in  the  number  of  engineer  officers  and  troops  was  nec- 
essary to  meet  the  r^uirements  oi  the  military  service  m  the  new 
possessions  of  the  United  States,  and  the  necessity  of  keeping  up  the 
increasing  number  of  public  works  assigned  to  the  Corps  oi  Engineers 
by  law. 

At  the  close  of  the  fiscal  year  32  officers  of  the  Corps  of  Engineers 
and  eight  conapanies  of  the  engineer  battalions  were  on  duty  in  or  en 
route  to  the  Philippines,  China,  Cuba,  Porto  Rico,  and  Alaska.    The 
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duties  of  the  engineer  officers  and  troops  in  the  island  possessions  have 
consisted  of  reconnaissances,  map  making,  repairing  and  construction 
of  roads,  railroads,  bridges,  and  ferries,  sanitary  and  municipal  engi- 
neering, all  of  which  duties  have  been  creditably  performed. 

By  the  act  of  February  2,  1901,  the  increase  in  the  number  of  offi- 
cers in  the  corps  was  limited  to  the  junior  grades  and  thereby  destroyed 
the  then  existmg  ratio  of  field  officers  to  subalterns.  This  ratio  was 
such  that  a  reasonable  rate  of  promotion  was  assured  the  junior  offi- 
cers of  the  corps  and  made  it  an  incentive  to  the  graduates  of  the 
Military  Academy  to  enter  the  corps  whenever  so  recommended.  Now 
the  chance  of  promotion  is  greatly  decreased,  and  the  indications  as 
shown  by  the  comparatively  few  officers  of  the  Army  applying  for 
transfer  to  the  corps  under  the  provisions  of  the  law  are  that  it  will 
be  difficult  to  attract  the  honor  graduates  to  the  corps  in  the  future. 
To  remedy  tiiis  unintentional  injustice  to  the  corps  it  is  urgently 
recommended  that  such  an  increase  be  made  in  the  number  of  field 
officers  of  the  corps  as  will  reestablish  the  ratio  prevailing  before  the 
passage  of  the  said  act. 

On  the  SOfch  of  June,  1901,  the  officers  were  distributed  as  follows: 

Commanding  the  Ck)rpfi  of  Engineers  and  Engineer  Department,  and  Light- 
House  Board 1 

OflBce  of  the  Chief  of  Engineers  and  Light-House  Board 1 

Office  of  the  Chief  of  Engineers 3 

Division  Engineer  and  Isthmian  Canal  Commission 1 

Division  Engineer  and  Board  of  Engineers 1 

Division  Engineer  and  California  Debris  Commission 1 

Division  Engineer,  Board  of  Engineers,  and  river  and  harbor  works 1 

River  and  harbor  works 14 

Division  Engineer,  Mississippi  River  Commission,  Missouri  River  Commission, 

and  light-house  district 1 

Fortifications  and  river  and  harbor  works 24 

Light-House  Establishment ...  4 

Board  of  Engineers,  fortifications,  and  river  and  harbor  works 1 

Washington  Aqueduct 2 

Military  attach^  to  United  States  legations 1 

Fortifications,  river  and  harbor  works,  and  California  D(^bris  Commission 1 

River  and  harbor  works  and  light-house  districts 6 

Mississippi  River  Commission,  Missouri  River  Commission,  and  light-house 

district 1 

Fortifications  and  li^ht-house  district 1 

Division  of  the  Philippines 15 

Missouri  River  Commission,  fortifications,  and  river  and  harbor  works 1 

Post  of  Fort  Totten,  United  States  Engineer  School,  and  Third  Battalion  of 

Engineers 12 

Mississippi  River  Commission 3 

Public  buildings  and  grounds.  District  of  Columbia 1 

Board  for  improvement  of  harbor  at  Island  of  Guam 1 

Department  of  Cuba 2 

Engineer  Commissioner,  District  of  Columbia 1 

River  and  harbor  works,  Yellowstone  National  Park,  and  Fort  Washakie  mili- 
tary road 1 

United  States  Military  Academy 3 

Assistants  to  Engineer  Commissioner,  District  of  Columbia 2 

Mississippi  River  Commission  and  light-house  district 1 

En  route  to  the  Philippines  with  the  Second  Battalion  of  Engineers 14 

Department  of  the  East 1 

Board  of  Engineers 1 

California  Debris  Commission 1 

Building  for  Government  Printing  Office 1 

Changing  station 2 

Leave  of  absence 3 

Total 131 
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THE    BOARD    OF    ENGINEERS. 

The  regulations  for  the  government  of  the  Corps  of  Engineers  provide 
for  a  Board  of  Engineers,  consisting  of  not  less  than  three  officers,  to 
be  designated  by  the  Chief  of  Engineers  with  the  sanction  of  the  Sec- 
retary of  War.  This  Board  acts  in  an  advisory  capacity  to  the  Chief 
of  Engineers  upon  important  questions  of  engineering.  One  of  the 
pi-incipal  duties  of  the  Board  is  to  plan  or  revise,  under  direction  of  the 
Chief  of  Engineers,  projects  of  permanent  fortifications  for  the  defense 
of  the  United  States. 

Owing  to  the  intimate  relations  existing  between  the  Corps  of  Engi- 
neers and  thie  Artillery  Corps  regarding  defense,  it  was  deemed  expe- 
dient during  the  year  to  add  an  artillery  officer  to  the  Board  for  service 
whenever  matters  concerning  the  preparation  of  plans  of  defense  in  all 
its  branches  were  under  consideration. 

The  composition  of  this  Board  and  its  operations  during  the  past 
fiscal  year  are  given  in  its  report. 

(See  Appendix  No.  1.) 

'   BOARD  ON  TORPEDO  SYSTEM. 

The  Board  for  the  consideration  of  the  existing  torpedo  system  has 
continued  the  study  of  this  system,  especially  in  the  light  of  reports 
submitted  by  officers  of  the  Corps  of  Engineers  in  charge  of  submarine- 
mine  defenses  during  the  Spanish- American  war. 

Changes  in  minor  details  only  have  so  far  been  proposed. 

To  this  Board  have  been  referred  for  examination  and  report 
descriptions  submitted  to  this  office  of  inventions  connected  with 
submarine-mine  defenses. 

The  composition  of  this  Board  and  its  operations  during  the  past 
fiscal  year  are  given  in  its  report. 

(See  Appendix  No.  2.) 

FORTIFICATIONS. 

The  scheme  of  national  defense  upon  which  work  has  now  been  in 
progress  since  1888  is  based  upon  the  recommendations  of  the  Board 
on  Fortifications  and  other  Defenses,  popularly  known  as  the  Endicott 
Board,  outlined  in  its  report  dated  January  16, 1886.  This  Board  indi- 
cated the  localities  where  defenses  were  most  urgently  needed,  the 
character  and  general  extent  of  the  defenses,  and  the  estimated  cost, 
and  recommended  for  first  consideration  the  names  of  27  principal 
ports,  arranged  in  the  order  of  their  importance.  At  the  time  of  its 
report  the  coasts  of  the  United  States  were  undefended,  except  by 
obsolete  ordnance  mounted  in  old-style  masonry  forts  entirely  incapa- 
ble of  coping  with  ships  protected  by  armor  and  anned  with  powerful 
breech-loading  cannon,  such  as  had  been  uniformly  adopted  for  the 
fleets  of  the  world.  Moreover,  the  manufacture  of  modern  seacoast 
guns  and  carriages  in  the  United  States  had  not  yet  been  entered  upon 
or  designs  therefor  perfected. 

The  first  fortification  appropriation  act  designed  to  carry  out  the 
recommendations  of  the  Endicott  Board  was  approved  September  22, 
1888.  This  act  created  the  Board  of  Ordnance  and  Fortification  and 
made  appropriations  for  commencing  the  manufacture  of  modern  sea- 
coast  ordnance,  but  made  no  provision  for  the  construction  of  any  bat- 
teries. The  first  appropriation  for  the  construction  of  gun  and  mortar 
batteries  was  contained  in  the  act  of  August  18, 1890,  since  which  time 
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appropriations  of  varying  amounts  have  been  made  reffularly  each 
year  for  carrying  forward  the  adopted  scheme  qf  coast  defense — for 
the  manufacture  of  ordnance,  for  the  construction  of  batteries,  and 
for  the  necessary  torpedo  defenses. 

The  defensive  details  for  each  locality  have  been  carefully  elaborated 
from  time  to  time  by  The  Board  of  Engineers  in  projects  which  have 
received  the  formal  approval  of  the  Secretary  or  War  prior  to  the 
actual  beginning  of  any  work.  Up  to  the  present  time  projects  for 
permanent  seacoast  defenses  have  been  adopted  for  31  localities  in  the 
United  States,  as  follows: 

1.  Penobscot  River,  Maine.  16.  Charleston,  8.  C. 

2.  Kennebec  Kiver,  Maine.  17.  Port  Royal,  S.  C. 

3.  Portland,  Me.  18.  Savannah,  Ga. 

4.  Portsmouth,  N.  H.  19.  St.  Johns  River,  Florida. 

5.  Boston,  Maes.  20.  Key  West,  Fla. 

6.  New  Bedford,  Mass.  21.  Tampa  Bay,  Florida. 

7.  Narragansett  Bay,  Rhode  Island.  22.  Pennsacola,  Fla, 

8.  Eastern   entrance    to    Long  Island     23.  Mobile,  Ala. 

Sound.  24.  New  Orleans,  La. 

9.  New  York,  N.  Y.  25.  Sabine  Pass,  Tex. 

10.  Philadelphia,  Pa.  26.  Galveston,  Tex. 

11.  Baltimore,  Md.  27.  San  Diego,  Cal. 

12.  Washington,  D.  C.  28.  San  Francisco,  Cal. 

13.  Hampton  Roads,  Virginia.  29.  Mouth  of  Columbia    River,   Oregon 

14.  Entrance  to  Chesapeake  Bay  at  Cape  and  Washington. 

Henry.  30.  Puget  Sound,  Washington. 

15.  Wilmington,  N.  C.  31.  Lake  Champlain. 

The  detailed  project  for  the  defense  of  the  entrance  to  Chesapeake 
Bay  at  Cape  Henry,  Virginia,  was  approved  by  the  Secretary  of  War 
during  the  fiscal  year.  The  defense  of  several  additional  localities  in 
the  United  States  is  also  under  consideration,  for  which  no  formal 
projects  have  yet  been  prepared  or  approved  by  the  Secretary  of  War. 

Cfonsiderable  study  has  also  been  given  to  the  subject  of  seacoast 
defenses  for  Porto  Rico  and  the  Hawaiian  Islands,  and,  in  view  of  the 
importance  of  these  island  possessions,  active  measures  for  their 
defense  should  no  longer  be  delayed.  A  detailed  project  for  the  de- 
fense of  San  Juan,  Porto  Rico,  at  a  total  estimated  cost  of  $1,800,000, 
has  already  been  prepared,  and  preliminary  projects  for  Pearl  Harbor 
and  Honolulu,  Hawaii  Ter.,  are  also  available.  The  work  of  construc- 
tion can  be  commenced  whenever  Congress  appropriates  the  necessary 
funds. 

Of  the  existing  projects  for  the  United  States,  as  enumerated  above, 
many  have  from  time  to  time  been  revised  to  keep  pace  with  the 
changes  in  ordnance  and  in  ships'  armament  and  construction.  Nearly 
fifteen  years  have  elapsed  since  the  adopted  scheme  of  coast  defense 
was  formulated  by  the  Endicott  Board.     At  that  time  the  i-apid-fire 

fun  was  in  its  infancy  and  ships  were  characterized  by  their  extremely 
eavy  armament  and  ^reat  thickness  of  armor.  With  the  rapid  devel- 
opment of  the  rapid-fire  gun  and  the  increase  in  the  resisting  powers 
oi  armor  by  means  of  the  Harvey  and  Kmpp  processes,  there  has  fol- 
lowed a  material  change  in  ship  construction,  necessitating  corre- 
sponding changes  in  the  details  oi  coast  defenses.  In  accordance  with 
the  recommendations  of  the  Endicott  Board,  the  earlier  detailed  proj- 
ects contemplated  mounting  a  considerable  number  of  the  heaviest 
guns  at  the  more  important  harbors  in  armored  works.  The  tendency 
toward  a  reduction  m  calibers  of  heavy  guns,  coupled  with  the  adop- 
tion of  a  disappearing  carriage  for  the  12-inch  gun,  has,  up  to  the 
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present  time,  rendered  armored  defenses  unnecessary,  and  the  United 
otates  has  thus  far  not  embarked  upon  the  construction  of  annored 
casemates  and  turrets,  to  which  many  European  governments  stand 
committed  for  their  land  defenses.  Although  rapid-fire  guns  were 
proposed  in  the  earlier  projects,  no  definite  numbers  or  calibers  were 
assigned  until  1896,  since  which  time  nearly  all  of  the  earlier  projects 
have  been  subjected  to  one  or  more  revisions,  resulting  in  the  incor- 
poration of  a  definite  programme  as  to  the  i-apid-fire  armament,  a 
reduction  in  the  number  and  caliber  of  the  heavy  guns,  a  reduction  in 
the  number  of  mortars,  and  the  general  elimination  of  armored  defenses. 
These  revisions  have  resulted  in  marked  economies  without  any  sacri- 
fice to  the  defensive  requirements,  and  they  will  be  continued  as  changes 
in  ordnance  and  ships  or  other  causes  may  render  desirable. 

While  the  inauguration  of  the  modern  system  of  seacoast  defenses 
for  the  United  States  dates  from  the  year  1890,  when  the  first  appro- 
priation for  constructing  gun  and  mortar  batteries  was  made,  it  was 
not  until  the  year  1896  that  Congress  began  to  make  appropriations 
commensurate  with  the  magnituae  of  the  undertaking.  Stimulated 
by  the  larger  appropriations  of  more  recent  years  and  the  war  with 
Spain,  the  seacoast  defenses  of  the  United  States  are  to-day,  eleven 
years  after  the  actual  commencement  of  work,  about  50  per  cent  com- 

Eleted.  Twentj^-five  of  the  principal  harbors  of  the  United  States 
ave  now  a  sufficient  number  of  heavy  guns  and  mortars  mounted  to 
permit  of  an  effective  defense  against  naval  attack.  During  the  past 
fiscal  year  considerable  progress  nas  been  made  toward  the  installation 
of  an  adequate  rapid-fire  armament,  which  is  now  a  matter  of  first 
importance. 

Chun  aiid  morta/r  latteries. — Existing  approved  projects  for  seacoast 
defenses  contemplate  the  mounting  of  about  464  heavy  guns  of  8,  10, 
12,  and  16-inch  caliber,  of  about  1,041  rapid-fire  guns  from  6-pounder 
to  6-inch  caliber,  and  of  about  704  morters,  at  an  approximate  total 
cost  for  the  engineering  work  now  estimated  at  $50,000,000. 

The  act  of  Afe,rch  1, 1901^  contained  no  provision  for  the  construction 
of  mortar  batteries.  While  the  numbers  of  mortars  in  the  earlier 
projects  have  been  reduced  greatly,  it  is  believed  that  there  are  still  a 
number  of  points  at  which  new  batteries  should  be  constructed.  Dur- 
ing the  summer  of  1901  a  series  of  tests  of  the  actual  results  of  firing 
the  mortars  at  Fort  Preble,  Portland  Harbor,  Maine,  were  to  be  con- 
ducted. When  the  new  information  is  available  f urtiier  recommenda- 
tions will  be  made. 

The  several  appropriations  made  by  Congress  for  the  construction 
of  gun  and  mortar  batteries  since  the  inauguration  of  the  present  sys- 
tem of  coast  defense  have  been  as  follows: 


Act  of— 

August  18,  1890 $1,221,000.00 

February  24,  1891  ...        750, 000. 00 

July  23,  1892 500,000.00 

February  18,  1893  ...  50, 000. 00 

August  1,  1894 500,000.00 

March  2,  1895 500,000.00 

JuneO,  1896 2,400,000.00 

March  3,  1897 3,841,333.00 

Allotments  from  the 
appropriation  for 
"National  De- 
fense," act  of  March 
9,  1898 3,817,676.02 


Act  of — 

May  7,  1898 $3,000,000.00 

July  7,  1898 2,562,000.00 

March  3,  189^) 1,000,000.00 

May25,  1900 2,000,000.00 

March  1,  1901 1,615,000.00 


Total 23,757,009.02 
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The  foregoing  does  not  include  ^06,506.71  allotted  and  expended 
from  the  appropriation  for  ''National  Defense"  for  the  construction, 
during  the  war  with  Spain,  of  a. number  of  emergency  sand  batteries 
on  the  Atlantic  and  Gulf  coasts,  and  which  have  since  been  aban- 
doned, they  not  forming  any  part  of  the  approved  scheme  of  perma- 
nent defenses  and  having  been  armed  chiefly  with  old-type  obsolete 
ordnance,  nor  an  appropriation  of  1992,000  for  reconstruction  and 
repair  of  the  fortifications  to  protect  the  harbor  of  Galveston,  Tex., 
as  this  simply  replaces  in  good  order  the  works  injured  in  the  hurri- 
cane of  September  8,  1900,  which  wrecked  Gkilveston. 

The  total  number  of  seacoast  guns  and  carriages  for  which  the  Chief 
of  Ordnance  reports  his  Department  has  made  provision,  and  the  cor- 
responding permanent  emplacements  for  which  the  Engineer  Depart- 
ment has  made  provision  with  the  funds  appropriated  for  construction 
of  gun  and  mortar  batteries,  including  allotments  from  the  appropria- 
tion for  *' National  Defense,"  are  shown  in  the  following  table: 


Type  of  gun  or  carriage. 


12-inch  mortar  carriages,  model  1896 

12-inch  mortar  carriages,  model  1891 

12-inch  disappearing  carriages,  L.  F.,  model  1901 

12-inch  disappearing  carriages,  L.  F.,  model  1897 

12-inch  disappearing  carriages,  L.  F.,  model  1896 

10-inch  disappearing  carriages,  A.  R.  F.,  model  1896 

10-inch  disappearing  carriages,  L.  F.,  model  1901 

10-inch  disappearing  carriages,  L.  F.,  model  1896 

10-inch  disanpearing  carriages,  L.  F.,  model  1894 

8-inch  disappearing  carriages,  L.  F.,  model  1896 

Scinch  disappearing  carriages,  L.  F.,  model  1894 

12-inch  gun-lift  carriages,  altered  to  barbettes 

12-inch  gun-lift  carriages,  model  1891 

12-1  nch  barbette  carriages,  model  1892 

10-inch  barbette  carriages,  model  1893 

15-inch  smoothbore  carriages  altered  for  8-inch  rifles 

8-inch  barbette  carriages,  model  1892 

6-inch  disappearing  carriages,  model  1898 

6-inch  rapid-fire  pedestal  mounts,  U.  S.  Ordnance  Department. 

15-pounder  rapid-fire  carriages 

6-pounder  rapid-fire  field  carriages  and  rampart  mounts 

6-lnch  rapid-fire  (Vickers  Son  <&  Maxim),  pedestal  mounts 

5-inch  balanced-pillar  mounts,  model  1896 

5-inch  rapid-fire  (navy  pattern.  Brown  wire  gun) 

4.7  inch  rapid-fire  (Armstrong  pattern),  pedestal  mounts 

4.7  inch  rapid-fire  (Schneider  pattern),  pedestal  mount 

4-inch  Driggs-Schroeder  rapid-fire 


oThe  number  of  carriages  of  this  type  provided  for  exceeds  by  10  the  number  which  the  Chief  of 
Engineers  has  notified  the  Chief  of  Ordnance  are  required  for  the  emplacements  he  has  provided. 
b  One  in  use  at  West  Point. 
eOne  in  use  at  Sandy  Hook  Proving  Ground. 

dOne  at  Buffalo  Exposition  and  one  at  Sandy  Hook  Proving  Ground, 
e  Temporary.    Armament  removed  from  15.  ^ 

/One  at  West  Point  and  one  at  Sandy  Hook  Proving  Ground. 

XFive  temporary.    Armament  removed  from  S. 
Movable  mounts, 
i  Temporary. 

The  foregoing  table  shows  that  up  to  the  present  time  provision  has 
been  made  for  emplacing  325  heavy  guns,  387  rapid-fire  guns,  and 
376  12-inch  mortars. 

Durinff  the  fiscal  year  just  closed  operations  were  carried  on  with 
unexpended  balances  of  the  appropriations  carried  by  the  regular  for- 
tification appropriation  acts  approved  May  7, 1898,  March  3, 1899,  and 
May  25, 1900,  and  the  deficiency  act  approved  July  7, 1898.  The  num- 
ber of  emplacements  of  each  kind  provided  for  under  each  of  the  fore- 
going acts  is  exhibited  in  previous  annual  reports.     Under  the  forti- 
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fication  act  of  March  1,  1901,  it  is  proposed  to  provide  emplacements 
for  the  following  number  of  guns: 


12-inch. 

10-inch. 

rapld-te.  l'^P""°<'- 

10 

5 

26 

23 

The  total  number  of  emplacements  of  every  kind  provided  for  hy  all 
appropriations  to  date  is  as  follows: 


12-inch. 

10-inch. 

8-inch. 

Kapid-firc. 

12-inch 
mortars. 

108 

126 

96 

887 

376 

In  this  total  are  included  seventy  6-pounder  rapid-fire  guns  on 
movable  mounts  not  requiring  permanent  emplacements,  temporarv 
emplacem^ts  for  twenty-one  8-inch  B.  L.  rifles  on  modified  15-incn 
carriages,  one  temporarv  emplacement  for  4.7-inch  rapid-fire  gun, 
and  five  temporary  emplacements  for  8-inch  guns  on  barbette  car- 
riages. The  foregoing  temporary  emplacements  were  built  during  the 
war  with  Spain  from  the  '*  Isational  Defense  "  funds.  The  8-inch  guns 
will  be  transferred  from  time  to  time  to  permanent  emplacements  as 
these  are  completed,  and  a  number  of  them  have  alread}' oeen  so  tmns- 
ferred.  While  it  is  proposed  eventually  to  disarm  these  temporary 
emplacements,  they  can  again  be  used  in  case  of  emergency,  and  have 
for  this  reason  been  included  in  the  foregoing  enumerations. 

The  deficiency  act  of  July  7,  1898,  provided  funds  for  mounting  25 
each  of  5-inch  and  6-inch  Brown  segmental  wire-wound  rapid-fire  guns 
on  navy-pattern  mounts.  Although  considerable  delay  was  experi- 
enced in  securing  the  necessary  data  from  the  Chief  of  Ordnance, 
21  emplacements  for  the  5-inch  guns  are  now  completed.  No  emplace- 
ments for  the  6-inch  guns  have  been  built.  Neither  wire-wound  guns 
nor  mounts  can  be  supplied  by  the  Ordnance  Department,  as  the  con- 
tractors have  failed  and  Congress  did  not  reappropriate  the  funds  to 
be  applied  to  making  other  types  of  5-inch  and  6-inch  rapid-fire  guns. 

The  status  of  emplacements  for  which  funds  have  been  provided  by 
Congress  is  as  follows  at  the  close  of  the  fiscal  year: 


12-lnch. 

10-inch. 

8-inch. 

Rapid- 
fire. 

12-inch 
mortars. 

Quns  mounted 

72 
14 
17 

112 

1 
IS 

a86 
6 
4 

88 

2)202 

97 

263 

Ready  for  annament 

65 

Under  construction       

48 

Total 

103 

126 

96 

887 

876 

a  Seventeen  of  these,  which  had  been  mounted  temporarily,  have  since  been  dismounted. 
6  Including  seventy  6-poundei8  not  requiring  permanent  emplacements. 

At  the  close  of  the  prevjious  fiscal  year  there  were  reported  mounted: 


12-inch. 

10-inch. 

8-inch. 

Rapid-fire. 

12-inch 
mortars. 

57 

105 

75 

53 

240 
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A  comparison  of  the  last  two  tables  shows  an  addition  to  the  com- 
pleted seacoast  armament  of  fifteen  12-inch  guns,  seven  10-inch  guns, 
eleven  8-inch  guns,  thirty -five  rapid-fire  guns,  and  twenty  three  moi-tars. 

Reference  was  made  in  previous  annual  reports  to  the  completion 
of  all  contract  works  authorized  under  act  of  June  6, 1896,  except  the 
contract  of  the  Venable  Construction  Company,  of  Atlanta,  Gra.,  for  the 
construction  of  a  gun  battery  and  a  mortar  battery  at  Key  West,  Fla. 
Although  the  contractors  did  more  or  less  work  during  the  fiscal  year 
ending  June  30,  1900,  except  during  the  period  of  a  yellow-fever  out- 
break, the  results  accomplished  were  incommensurate  with  the  magni- 
tude of  the  work,  and  shortly  after  the  close  of  the  fiscal  year,  after 
the  date  of  completion  had  been  extended  nine  times,  the  contractors 
abandoned  work.  The  work  was  readvertised,  and  contract  let  on 
December  24,  1900,  to  L.  L.  Leach  &  Son,  of  Chicago,  111.  They 
have  done  nothing  beyond  getting  the  plant  ready  for  work. 

For  continuing  the  work  of  construction  of  gun  and  mortar  batteries 
in  accordance  with  approved  projects  an  estimate  of  $4,000,000  is  sub- 
mitted. ^  * 

Dynamiite  hatteriea. — ^The  act  of  May  26, 1900,  appropriated  the  sum 
of  $180,000  for  pneumatic  dynamite  batteries.  This  appropriation  was 
based  upon  estimates  for  the  construction  of  magazines  and  protecting 
pampets  for  the  existing  dynamite  battery  at  Sandy  Hook  and  for 
those  under  construction  by  contract  with  the  Ordnance  Department 
at  Fishers  Island,  New  York,  and  Port  Royal,  S.  C.  The  contracts 
with  the  Ordnance  Department  under  which  the  several  dynamite  bat- 
teries in  the  United  States  were  constructed  did  not  provide  for  the 
erection  of  any  protecting  parapets  or  of  any  magazines  for  the  safe 
storage  of  the  ammunition,  and  the  object  of  the  appropriation  was  to 
suppfy  these  omissions,  without  which  the  batteries  could  not  be  served 
in  an  engagement.  Work  upon  the  battery  at  Sandy  Hook  has  been 
complete.  That  at  Fishers  Island  has  been  begun.  At  Port  Royal 
the  Ordnance  Department  contractors  for  the  gun  were  not  ready,  by 
the  close  of  the  fiscal  year,  to  have  work  on  the  rarapet  begun. 

On  June  5,  1901,  the  Board  of  Ordnance  and  Fortification  reported 
on  this  type  of  batteiy  as  follows:  "It  is  the  unanimous  opinion  of 
the  Board  that  the  pneumatic  dynamite  gun  batteries  have  become 
obsolete  by  more  recent  developments  in  the  means  of  defense,  and  the 
Board  does  not  consider  these  batteries  at  the  present  time  of  sufficient 
utility  to  warrant  further  expenditures  in  their  construction  or  the 
extensive  repair  of  those  already  installed."  Since  the  close  of  the 
fiscal  year  the  Secretary  of  War  has  directed  the  discontinuance  of 
work  on  the  dynamite  batteries  at  Fishers  Island  and  Port  Royal. 

Ra/iige  and  position  firidera. — During  the  fiscal  year  operations  were 
continued  in  tne  installation  of  range  and  position  finders  as  required 
by  the  approved  plans  of  fire  control  prepared  by  an  artillery 
board.  The  act  of  May  25,  1900,  appropriated  $150,000,  and  the  act 
of  March  1,  1901,  appropriated  $150,000  more,  for  this  purpose. 
It  was  proposed  to  construct  about  25  additional  range-finder  stations, 
for  which  plans  and  estimates  had  been  ordered  before  the  beginning 
of  the  fiscal  year  1901,  which  would  have  provided  about  55  main  sta- 
tions for  use  out  of  a  total  projected  number  of  175  required  for  bat- 
teries completed  and  building.  Many  details  of  the  fire-control  system 
do  not  yet  appear  to  have  been  definitely  settled  by  the  artillery, 
especially  the  use  of  depression  position  finders  upon  artificial  eleva- 
tions on  low  sites,  as  contemplated  by  the  present  approved  plans  of 
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fire  control.  Objection  has  been  made  by  experts  to  the  use  of  high 
towers  on  low  sites,  an  objection  which  is  shared  in  by  the  Engineer 
Department.  After  a  number  of  these  towers  had  been  built,  pat- 
terned after  the  experimental  tower  at  Sandy  Hook,  which  was  adopted 
by  a  mixed  board  of  artillery,  ordnance,  and  engineer  officers,  objec- 
tion was  made  to  the  size  of  the  observation  room.  Work  on  new 
towers  was  at  once  stopped,  till  an  expression  of  the  exact  views  of 
the  artillery  could  be  obtained.  At  the  close  of  the  fiscal  year  no  defi- 
nite statement  had  been  made,  and  work  was,  in  conseq^uence,  sus- 
pended. To  enable  the  Engineer  Department  to  continue  its  share  of 
the  work  of  installing  range  and  position  finders  an  estimate  of 
$150,000  is  submitted.  As  soon  as  the  size  of  room  is  settled,  this 
sum  will  be  needed. 

Preservation  and  repair  of  fortifications. — Opemtions  under  this 
appropriation  have  been  limited  during  the  fiscal  year  mainly  to  the 
preservation  of  the  engineer  material  in  the  new  batteries,  to  the  appli- 
cation of  remedial  measures  for  improving  the  conditions  of  the  maga- 
zines of  the  earlier  works  as  regards  dampness,  and  to  the  care  and 
preservation  of  the  torpedo  material  stored  at  each  harbor.  The 
mechanical  and  electrical  appliances  in  the  modem  batteries  demand 
unremitting  attention  to  prevent  deterioration  and  damage  under  the 
destructive  influences  of  the  moist  sea  air,  and  the  limited  annual 
appropriations  for  preservation  and  repair  of  fortifications  barely  suffice 
to  meet  the  numerous  needs  of  the  ever-increasing  number  of  batteries. 
The  new  works  already  constructed  represent  an  expenditure  of  approxi- 
mately^ $23,000,000  for  the  engineering  work  alone,  for  which  an  annual 
appropriation  of  $100,000,  less  than  one-half  of  1  per  cent  of  the  cost 
or  the  work,  has  been  made  for  preservation  and  repair.  An  estimate 
of  $300,000  is  submitted,  to  provide  for  works  of  preservation  and  repair 
during  the  ensuing  year,  as  it  has  not  been  possible  to  do  all  neces- 
sary work  the  past  season  under  the  usual  appropriation  of  $100,000. 

Supplies  for  seacoast  defenses. — The  acts  of  May  25, 1900,  and  March 
1,  1901,  each  appropriated  the  sum  of  $25,000  for  tools  and  electrical 
and  engine  supplies  for  use  of  the  troops  for  maintaining  and  oper- 
ating hffht  and  power  plants  in  gun  and  mortar  batteries.  This  is 
designea  to  enable  the  Engineer  Department  to  meet  the  requirements 
of  paragraph  882,  Army  Kegulations,  prescribing  the  articles  required 
by  the  coast  artillery  for  the  service  of  the  batteries  which  are  to  be 
supplied  by  the  Engineer  Department.  Requisitions  are  made  directly 
upon  tiie  Chief  of  Engineers,  and  authorized  articles  are  purchased 
and  issued  by  the  district  engineer  officers  with  as  little  delav  as  pos- 
sible. This  svstem  has  proved  satisfactory.  An  estimate  of  $25,000 
is  submitted  tor  the  same  purpose  for  the  next  fiscal  year. 

Sea  walls  and  emhanhmenfs. — ^The  act  of  May  25, 1900,  appropriated 
$50,000  for  the  general  construction  of  sea  walls  and  emoanlonents, 
and  $150,000  specifically  for  a  sea  wall  and  filling  in  at  Fort  Caswell, 
N.  C.  The  former  appropriation  has  been  applied  to  the  construction 
of  sea  walls  at  Fort  Schuyler,  N.  Y.,  Fort  Monroe,  Va.,  Fort  Small- 
wood,  Md.,  and  Gardiners  Point,  N.  Y.,  at  all  of  which  points  protect- 
ive works  were  urgently  required  for  the  preservation  of  defensive 
works  against  encroachment  by  the  sea.  Tne  works  were  completed 
during  the  year.  The  appropriation  of  $150,000  for  a  sea  wall  and 
filling  in  at  Fort  Caswell,  rl.  C.,  was  based  upon  a  special  estimate  to 
Congress  as  a  result  of  an  extraordinary  stonn  tide  on  September  30, 
1899,  which  broke  over  the  reservation  and  did  serious  damage  to  the 
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buildings  and  batteries.  At  the  close  of  the  fiscal  year  the  concrete 
wall  was  complete,  and  a  contract  for  fill  behind  the  wall  had  been  let. 

The  act  of  March  1,  1901,  appropriated  $100,000  for  the  general 
construction  of  sea  walls  and  embankments.  This  appropriation  is 
being  applied  to  the  construction  of  sea  walls  at  fortifications  for  the 
defense  of  the  eastern  entrance  to  Long  Island  Sound,  New  York 
Harbor,  Narragansett  Bay ,  Baltimore,  Md.,  Hampton  Roads,  Virginia, 
and  New  Orleans,  La. 

Based  upon  reports  of  district  engineer  ofllccrs  showing  the  neces- 
sity for  their  construction,  an  estimate  of  $160,000  is  submitted  for  the 
construction  of  sea  walls  and  embankments  at  a  number  of  localities. 

Sites. — During  the  past  year  negotiations  have  been  continued  under 
acts  prior  to  that  of  March  1,  1901,  for  the  acquisition  of  sites  at 
Boston  Harbor  (two  sites),  Narragansett  Bay  (three  sites).  New  York 
Harbor  (extension  of  Fort  Newton,  three  tracts),  Port  Royal,  S.  C, 
San  Francisco  Harbor,  San  Diego  Harbor,  St.  Johns  River,.  Florida, 
Fort  St.  Philip,  La. ,  and  Cape  Henry,  Virginia.  With  few  exceptions, 
these  sites  must,  from  various  causes,  be  acquired  by  condemnation 
proceedings,  which  are  slow  and  tedious.  The  acquisition  of  one  site 
at  Narragansett  Bay,  two  tracts  at  Fort  Newton,  one  site  at  San  Fran- 
cisco, and  the  remainder  of  the  site  required  at  Port  Roj^al,  S.  C,  was 
completed  during  the  fiscal  year.  All  the  remaining  tracts  above 
named  are  still  under  negotiation  and  in  various  stages  of  progress. 

A  number  of  sites  still  remain  to  be  acquired  to  carrv  out  the 
approved  projects  of  seacoast  defenses,  and  an  estimate  of  $2,000,000 
is  submitted  to  continue  the  work.  The  most  important  of  the  sites 
still  to  be  acquired  are  one  in  Boston  Harbor,  the  property  of  the  city, 
and  one  at  the  southern  entrance  to  New  York  Harbor,  rendered  neces- 
saiT  by  the  projjosed  new  deep-water  entrance  now  under  constiniction. 

SulmiaHTie  mines, — All  torpedo  material  necessary  to  enable  a  quick 
and  effective  defense  to  be  maae  is  now  in  store  at  each  harbor  for  which 
torpedo  defenses  are  at  present  projected.  With  few  exceptions,  all 
haroors  are  now  eauipped  with  torpedo  storehouses,  cable  tanks,  and 
mining  casemates.  Kept  in  good  condition  by  thorough  and  detailed 
semiannual  inspections.  Torpedo  experiments,  with  a  view  to  improve- 
ments in  the  adopted  system,  nave  been  carried  on  at  the  United  States 
Engineer  School  and  elsewhere,  and  such  experiments,  as  well  as  inven- 
tions or  ideas  submitted  by  individuals,  are  considered  by  a  Board  of 
Engineer  officers  known  as  the  Board  on  the  Torpedo  S^'stem. 

Mining  casemates  and  additional  storage  facilities  are  still  re(juired 
at  several  localities.  For  these  purposes,  and  for  the  continuation  of 
torpedo  experiments,  an  estimate  of  $100,000  is  submitted. 

By  the  Army  reorganization  act  of  Februarv  2,  1901,  the  carrying 
out  of  the  torpedo  defense  of  the  seacoast  was  devolved  upon  the  artil- 
lery troops.  Bv  the  end  of  the  fiscal  year  the  material  had  been 
reported  ready  tor  transfer  at  the  following  points: 

Portsmouth,  N.  H.  Charleston,  S.  C. 

New  Bedford,  Mass.  Port  Royal,  S.  C, 

Narragansett  Bay.  Savannah,  Ga. 

Eastern  entrance  to  Long  Island  Sound.  Key  West,  Fla. 

New  York  Harbor,  eastern  and  southern  Tampa,  Fla. 

entrances.  Pensacola,  Fla. 

Philadelphia,  Pa.  Mobile,  Ala. 

Baltimore,  Md.  New  Orleans,  La. 

Washington,  D.  C.  San  Diego,  Cal. 

Hami>ton  Roads,  Virginia.  San  Francisco,  Cal. 

Wilmington,  N.  C.  Columbia  River. 
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Actual  transfers  had  been  made  as  follows: 

Eastern  entrance  to  Long  Island  Sound.  Pensacola,  Fla. 

Southern  entrance  to  New  York  Harbor.  Mobile,  Ala. 

Baltimore,  Md.  San  Die^o,  Cal. 

Charleston,  S.  C.  Columbia  River. 
Savannah,  Ga. 

Searchlights  and  eleci/rical  connections, — ^The  fortification  appropria- 
tion act  of  March  1,  1901,  appropriated  $150,000  for  the  purchase  and 
installation  of  searchlights  for  the  defenses  of  New  York  Harbor. 
Under  this  appropriation  work  is  well  advanced. 

The  construction  of  the  national  seacoast  defenses  has  now  reached 
a  point  where  most  of  the  heavy  guns  are  in  position,  a  considerable 
portion  of  the  light  rapid-fire  emplacements  and  some  of  the  rapid- 
fire  guns  are  completed,  and  it  is  oecoming  important  to  inaugurate 
the  systematic  installation  of  searchlight  apparatus  for  night  defenses. 
Experience  in  New  York  Harbor  and  elsewhere  has  shown  that 
economy  in  installation  and  the  keeping  of  the  electric  plants  in  good 
order  in  time  of  peace  are  promoted  by  habitually  using  the  fortifica- 
tion plants  for  post  illumination  also.  Efllciency  and  economy  demand 
that  the  mains  and  conduits  for  both  defensive  and  post  lighting  should 
be  planned  and  supplied  by  the  same  department.  For  this  reason, 
ana  with  the  concurrence  of  the  Quartermaster-General,  an  estimate 
for  the  post  mains  and  conduits  is  included  in  the  estimate  of  the  Chief 
of  Engineers.  The  Quartermaster's  Department  will  submit  estimates 
for  the  wiring  inside  of  the  post  buildings,  for  house  fixtures  and 
lamps,  and  for  the  outdoor  lamps.  As  the  proper  coordination  of  the 
operations  of  two  separate  departments,  as  well  as  the  comfort  of  the 
troops,  is  involved  in  the  systematic  installation  of  these  plants,  and  as 
the  security  of  the  several  harbors  against  night  attacK  depends  on 
prompt  and  effective  work,  the  appropriation  of  tne  total  sum  estimated, 
1500,000  for  installation  of  searchlights  and  $500,000  for  the  installa- 
tion of  post  mains  and  conduits,  is  urgently  recommended.  These  sums 
will,  it  18  estimated,  fully  equip  four  more  of  the  most  important  har- 
bors with  complete  searchlight  systems,  and  will  connect  these  search- 
light plants  and  a  number  of  already  existing  fortification  electric 
plants  with  the  electric  lamps  in  the  barracks  and  quarters  already 
furnished  by  the  Quartermaster's  Department. 

The  following  brief  summaries  of  the  detailed  reports  of  district 
officers  give  a  concise  statement  of  the  work  at  each  locality  during 
the  fiscAl  year: 

Defensive  works  on  coast  of  Maine. — Ofllcer  in  charge,  Maj.  Solo- 
mon W.  Roessler,  Corps  of  Engineers;  assistants,  Lieut.  Thomas  H. 
Jackson,  Corps  of  Engineers,  to  September  20,  1900,  and  Lieut. 
Charles  W.  Kutz,  Coi-ps  of  Engineers,  since  August  31,  1900;  Divi- 
sion Engineers,  Col.  George  L.  GillespiCj  Corps  of  Engineers  (now 
brigadier-general.  Chief  of  Engineers,  United  States  Army),  to  April 
30, 1901,  and  Col.  Charles  R.  Suter,  Corps  of  Engineers,  since  May  9, 
1901. 

Bar  Harbor^  Maine, — ^Two  8-inch  converted  rifles  and  two  10-inch 
smoothbore  guns  were  mounted  on  temporary  wooden  platforms  in 
1898.     No  repairs  have  been  made  during  the  year. 

The  two  10-inch  guns  have  been  condemned  and  sold  as  obsolete. 
The  two  8-inch  converted  rifles  are  to  be  removed  to  the  nearest  mili- 
tary reservation,  and  the  remaining  ordnance  stores  are  to  be  sent  to 
Watertown  Arsenal. 
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Penchsoot  River ^  Maine. — A  few  minor  repairs  have  been  made. 
Some  accumulated  d6bris  has  been  removed,  and  three  old  dilapidated 
buildings  have  been  sold  and  removed. 

Under  an  allotment  from  the  appropriation  for  "Torpedoes  for 
Harbor  Defense,"  a  brick  storehouse,  66  feet  by  27  feet,  with  travel- 
ing crane,  for  storage  of  submarine-mining  materia],  has  been  con- 
structed during  the  year. 

Submarine-mining  material  was  overhauled  and  cleaned. 

Kennebec  River ^  Maine. — Repairs  were  made  to  the  emergency  con- 
crete emplacement  that  was  built  in  1898  for  one  8-inch  B.  L.  rifle, 
mounted  on  15-inch  smoothbore  carriage. 

Submarine-mining  material  was  overhauled  and  cleaned. 

Portland  Ifarhor^  Maine. — During  the  fiscal  year  work  in  construct- 
ing new  fortifications  was  in  progress  at  four  different  sites,  on  three 
12-inch  batteries,  one  10-inch  battery,  three  8-inch  batteries,  two  6-inch 
batteries,  three  15-pounder  batteries,  two  mortar  batteries,  two  mining 
casemates,  and  six  range-finder  stations.  Repairs  were  made  on  two 
additional  10-inch  batteries  that  had  been  transferred  to  the  artillery. 

Two  of  the  8-inch  lotteries,  one  of  the  12-inch  batteries,  and  one 
mortar  battery  were  practically  completed  and  transferred  to  the 
artillery. 

One  of  the  range-finder  stations  and  one  15-pounder  battery  were 
also  completed. 

Of  the  remaining  12-inch  batteries,  one  is  two-thirds  completed  with 
one  gun  mounted,  and  on  the  other  work  hsw  recently  been  started  and 
is  well  under  way.  It  is  expected  that  both  will  be  completed  during 
the  present  season. 

The  10-inch  battery  is  nearly  completed,  lacking  only  part  of  the 
sand  fill  and  a  small  concrete  travei-se  the  construction  of  which  is 
deferred  pending  the  starting  of  work  on  an  adjacent  battery.  Guns 
are  mounted. 

The  third  8-inch  battery  is  nearly  completed,  lacking  only  the  loam 
cover  for  the  sand  parapet  and  some  excavation  in  the  roadway  in  rear. 
All  carriages  are  assemoled  and  one  gun  mounted.  The  battery  will 
be  completed  ready  for  transfer  during  the  present  season. 

Of  the  6-inch  batteries,  one  is  75  per  cent  completed  and  will  be  fin- 
ished in  the  near  future.     On  the  other,  field  work  is  not  yet  started. 

Of  the  15-pounder  batteries,  the  excavation  is  completed  and  in  one 
of  them  the  ^un  platfonns  are  built  and  floors  laid.  Both  will  be 
completed  during  tne  present  season. 

The  unfinished  mortar  battery  is  80  per  cent  completed.  All  car- 
riages are  assembled.  Mortars  have  not  yet  been  received.  The 
battery  will  be  ready  for  transfer  at  the  close  of  the  present  season. 

On  the  mortar  battery  now  in  the  hands  of  the  artillery  work  is  in 

Progress  looking  to  the  correction  of  certain  defects,  leakage,  improper 
oor  drainage,  and  condensation  of  moisture  on  walls. 
Work  on  the  mining  casemates  and  on  five  range-finder  stations  has 
only  recently  been  started. 
Submarine-mine  material  was  overhauled  and  cleaned. 
No  work  was  done  during  the  fiscal  year  on  the  older  type  fortifica- 
tions in  this  harbor,  except  such  small  repairs  as  have  been  necessary 
from  time  to  time. 
(See  Appendix  3  A.) 
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Defenses  of  Ports^nouth^  N.  H. — Officers  in  charge,  Maj.  Walter  1a. 
Fisk,  CJorps  of  Engineers,  until  December  15,  1900,  and  Capt.  Harrv 
Taylor,  Corps  of  Engineers,  since  that  date;  Division  Engineers,  Col. 
George  L.  Gillespie,  Corps  of  Engineers  (now  brigadier-general, 
Chief  of  Engineers,  United  States  Army),  until  April  30,  1901,  and 
Col.  Charles  K.  Suter,  Corps  of  Engineers,  since  May  9, 1901. 

At  the  beginning  of  the  fiscal  year  a  battery  of  two  8-inch  B.  L. 
rifles  on  disappearing  carriages  had  been  completed,  with  the  excep- 
tion of  the  electric-lighting  plant,  and  turned  over  to  the  troops, 
together  with  a  mining  casemate  which  was  constructed  in  connection 
with  the  battery.     A  cable  tank  had  also  been  built. 

The  earth  and  rock  excavation  for  a  battery  of  three  10-inch  B.  L. 
rifles  on  disappearing  carriages  had  been  completed  and  about  one- 
third  of  the  concrete  nad  been  put  in. 

During  the  fiscal  year  this  battery  was  practically  completed,  only 
minor  details  and  the  work  of  cleaning  up  the  site  and  mounting  the 
guns  remaining  to  be  done  at  the  close  of  the  year. 

The  following  new  work  was  ordered  during  the  year:  Emplace- 
ments for  two  5-inch  rapid-fire  wire- wound  guns  on  pedestal  mounts, 
and  for  two  12-inch  B.  L.  rifles  on  disappearing  carriages.  A  sub- 
stantial wharf,  for  use  in  connection  with  the  construction  of  these 
emplacements,  has  been  built.  Owing  to  the  failure  of  the  contractors 
for  furnishing  the  5-inch  guns  to  fulfill  their  contract,  the  construc- 
tion of  the  5-inch  emplacements  was  indefinitely  postponed  and  the 
funds  withdrawn  for  use  elsewhere. 

Plans  and  estimates  for  the  construction  of  the  155-inch  emplace- 
ments were  submitted  by  the  local  officer. 

The  construction  of  a"  torpedo  storehouse  was  also  authorized  and 
the  building  practically  completed. 

Minor  repairs  have  been  made  from  time  to  time  as  needed  on  bat- 
teries and  buildings,  and  the  torpedo  material  has  been  cared  for. 

(See  Appendix  3  B.) 

Defenses  of  Boston^  Mass. — Officer  in  charge.  Col.  Charles  R.  Suter, 
Corps  of  Engineei-s,  until  May  31,  1901,  after  which  date  in  the  charge 
of  Gsipt.  Harry  Taylor,  Corps  of  Engineers,  to  whom  the  works  were 
transferred  through  Lieut.  Col.  William  S.  Stanton,  Corps  of  Engi- 
neers; assistant,  Lieut.  Robert  R.  Raymond,  Corps  of  Engineers; 
Division  Engineer,  Col.  Charles  R.  Suter,  Corps  of  Engineers,  since 
May  31,  1901. 

The  defenses  include  three  works  of  old  type,  one  of  which  is  used 
for  a  depot  for  torpedo  material. 

At  the  beginning  of  the  fiscal  year  emplacements  were  completed 
for  sixteen  12-inch  mortars,  three  12-inch  rifles  on  disappearing  car- 
riages, ten  10-inch  rifles  on  disappearing  carriages,  two  4.  Y -inch  rapid- 
fire  guns  on  naval  mounts,  two  4-incn  rapid-fire  guns  on  pedestal 
mounts,  and  three  15-pounder  rapid-fire  guns  on  balanced-pillar 
mounts;  and  all  of  the  guns  were  mounted  and  ready  for  service. 

Emplacements  for  two  12-inch  rifles  on  barbette  carriages  and  two 
5-inch  rapid-fire  guns  on  balanced-pillar  mounts  were  complete,  with 
carriages  mounted  ready  to  receive  guns. 

Emplacements  for  two  12-inch  rifles  on  disappearing  carriages  and 
two  15-pounder  rapid-fire  guns  on  balanced-pillar  mounts  were  com- 
plete and  read^  for  armament,  which  had  not  been  received. 

Two  range-nnder  towers  and  two  electric-light  plants  were  also  com- 
pleted ready  for  use. 
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Work  was  in  progress  upon  one  underground-conduit  system,  five 
range-finder  towers,  two  emplacements  for  15-pounder  rapid-fire  guns 
on  balanced-pillar  mounts,  and  three  emplacements  for  6-inch  rifles  on 
disappearing  carriages. 

During  the  fiscal  year  these  works  were  completed,  and  two  12-inch 
rifles  on  disappearing  carriages,  three  disappearing  carriages  for  6- 
inch  rifles,  ana  two  15-pounder  rapid-fire  guns  on  balanced-pillar 
mounts  were  mounted  and  made  ready  for  service.  The  following 
new  works  were  begun:  Construction  of  seven  emplacements  for  15- 
pounder  rapid -fire  guns  on  balanced-pillar  mounts,  tour  emplacements 
for  6-inch  rapid-fire  guns  on  pedestal  mounts,  three  emplacements  for 
10-inch  rifles  on  disappearing  carriages,  two  storehouses,  and  a  steam 
lighter.     Extensive  alterations  were  begun  at  one  mortar  battery. 

Of  these  works,  two  emplacements  for  15-pounder  rapid-fire  guns 
were  completed,  one  similar  emplacement  was  completed  except  earth- 
work and  details,  four  similar  emplacements  were  well  advanced,  two 
emplacements  for  6-inch  i-apid-fire  guns  were  ready  for  concrete  work; 
on  three  emplacements  for  10-inch  rifles  excavation  was  begun  and 
plant  partially  installed,  one  storehouse  was  completed  and  one  beg'un, 
repairs  at  mortar  battery  were  well  advanced,  and  plans  and  specifica- 
tions for  lighter  were  completed. 

The  submarine-mining  material  on  hand  was  sorted  and  all  obsolete 
and  unserviceable  material  shipped,  or  prepared  for  shipment,  to  the 
Engineer  Depot. 

An  extension  to  the  cable  storage  tank  was  nearly  completed. 

Negotiations  for  the  acquisition  of  additional  sites  required  for  the 
projected  defenses  were  continued  throughout  the  year,  a  considerable 
number  of  titles  were  examined,  and  fifty-one  lots  were  paid  for. 

Minor  works  of  preservation  and  repair  were  in  progress  at  the 
diflTerent  posts  and  batteries  in  the  harbor. 

(See  Appendix  3  C.) 

Defences  of  southeast  coast  of  Massdchusetts  cmd  Rhode  Island^  at 
Neii)  Bedford^  Mass.^  and  Nefioport^^  R,  L — Officers  in  charge,  Maj. 
Daniel  W.  Lockwood,  Corps  of  Engineers,  until  July  25,  1900;  Lieut. 
Robert  P.  Johnston,  Corps  of  Engineers,  from  July  25,  1900,  to 
August  31,  1900,  and  Maj.  George  W.  Goethals,  Corps  of  Engineers, 
since  August  31,  1900;  assistant,  Lieut.  Robert  P.  Jonnston,  O^rps  of 
Engineers,  until  July  25,  1900,  and  since  August  31,  1900;  Division 
Engineer,  Col.  George  L.  Gillespie,  Corps  of  Engineers  (now  brigadier- 
general.  Chief  of  Engineers,  United  States  Army),  until  April  30, 1901, 
and  Col.  Charles  R.  Suter,  Corps  of  Engineers,  since  May  9,  1901. 

The  defenses  include  two  permanent  masonry  works  of  old  type,  one 
of  which  is  used  in  part  by  the  garrison.  During  the  year  minor 
repairs  were  made  to  one  of  the  old  works. 

At  the  beginning  of  the  fiscal  year  the  following  batteries  for  high- 
power  guns  were  practically  completed:  Two  emplacements  for  8-inch 
guns  on  disappearing  carriages,  one  mortar  battery  of  sixteen  12-inch 
mortars,  one  oattery  of  two  10-inch  guns  on  disappearing  carriages, 
one  battery  of  two  4.7-inch  rapid-fire  guns,  one  battery  of  two  12-inch 
guns  on  nondisappearing  carriages,  two  batteries  of  two  15-pounder 
rapid-fire  guns  eacn,  one  battery  of  three  10-inch  guns  on  disappearing 
carriages,  and  one  emplacement  for  6-inch  rapid-fire  gun.  In  addition 
to  the  foregoing,  two  concrete  cable  tanks  for  the  storage  of  torpedo 
material  and  one  brick  storehouse  for  the  storage  of  mining  material 
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have  been  constructed,  and  an  electric-light  plant  for  furnishing  light 
and  power  was  installed  in  one  of  the  batteries.  All  the  submarine- 
mining  material  on  hand  was  ca-red  for  during  the  year. 

During  the  fiscal  year  the  most  important  operations  were  as  follows: 
Two  battery  commanders'  stations  were  completed,  one  battery  of  two 
5-inch  rapid-fire  guns  was  completed  with  base  rings  set  ready  to 
mount  the  guns;  one  mortar  battery  for  eiffht  12-inch  mortars  was 
completed,  base  rings  and  carriages  assembled  and  mounted  ready  for 
the  mortars;  a  mining  casemate  was  very  nearly  completed;  one  cable 
tank  was  built,  and  two  brick  storehouses  for  the  storage  of  mining 
material  were  practically  completed.  Funds  were  allotted  for  the 
construction  of  two  emplacements  for  10-inch  guns  on  disappearing 
carriages,  and  of  two  emplacements  for  15-pounder  i-apid-fire  guns,  but 
active  operations  could  not  be  commenced,  due  to  litigation  over  cer- 
tain negative  easements,  which  the  court  has  not  yet  acted  on.  On 
May  28,  1901,  however,  authority  was  given  to  begin  work  on  these 
as  well  as  on  emplacements  for  two  6-inch  rapid-fire  guns.  At  the 
close  of  the  fiscal  year  two  batteries  of  two  15-pounder  rapid-fire  guns 
each  were  practically  completed,  work  having  been  begun  in  Novem- 
ber, 1900. 

A  temporary  wharf  is  being  replaced  by  a  permanent  stone  structure. 

Negotiations  were  entered  into  for  acquiring  25  acres  of  land  as  a  site 
for  fortification  works,  and  decree  of  condemnation  was  entered.  Pay- 
ment, however,  has  not  yet  been  made. 

Funds  were  allotted  for  installing  electric-light  plants,  and  contracts 
have  been  made  or  awarded  for  the  necessary  material. 

(See  Appendix  3D.) 

Defences  of  eastern  entrance  to  Long  Islamd  Sound  and  (xxist  of  Con- 
necticut.—0%.c^x  in  charge,  Mai.  Smith  S.  Leach,  Corps  of  Engineers; 
assistant,  Lieut.  Edward  H.  bchulz.  Corps  of  Engineers;  Division 
Engineer.  Col.  George  L.  Gillespie,  Corps  or  Engineers  (now  brigadier- 
general.  Chief  of  Engineers,  United  States  Army),  to  April  30,  1901, 
and  Col.  Charles  R.  Suter,  Corps  of  Engineers,  since  May  9,  1901. 

The  defenses  of  New  London  consist  of  two  works  of  the  old  type, 
containing  no  modern  armament,  one  of  which  is  an  open  barbette 
work  on  Sie  east  side  of  the  river,  in  charge  of  an  ordnance  sergeant; 
the  other  work  is  a  masonry  construction  on  the  west  side  of  the  river. 
The  latter  work  has  been  garrisoned  during  the  year. 

The  defenses  of  the  eastern  entrance  of  Long  Island  Sound  are  the 
following: 

Two  12-inch  B.  L.  rifles  on  disappearing  carriages,  model  1897.  This 
battery  was  built  by  contract  entered  into  December  11,  1896,  and 
included  the  construction  of  a  wharf.  The  battery  was  completed  and 
transferred  to  the  artillery  on  May  12,  1900.  Armament  is  mounted 
and  electric  plant  installed. 

Two  10-inch  B.  L.  rifles  on  disappearing  carriages,  model  1896. 
This  battery  was  built  under  '* National  Defense"  appropriation,  and 
was  begun  in  March,  1898.  It  was  completed  and  transferred  to  the 
artillery  on  May  12,  1900.  Annament  is  mounted  and  electric  plant 
installed. 

Two  6-inch  rapid-fire  guns  on  pedestal  mounts.  Allotment  for  this 
work  was  made  J  une  26,  1901.  The  work  will  be  prosecuted  during 
the  coming  year. 
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Range-finder  station  for  12-inch  battery:  The  allotment  for  this  work 
is  $7,000.  Field  work  began  in  April,  1901.  The  station  is  the  typical 
low  site,  instrument  axis  60  feet  above  mean  low  water.  At  the  close 
of  the  nscal  year  the  station  is  practically  complete,  except  minor 
details  of  painting  and  finishing. 

Construction  of  sea  wall:  This  wall  is  a  random  rubble  revetment 
for  the  protection  of  the  southern  shore  of  the  reservation.  Work 
was  begun  in  April,  1901.  The  exposed  bank  is  subject  to  disintegra- 
tion by  frost  action.  The  work  is  about  one-quarter  completed  as  to 
length  and  about  half  as  to  volume. 

Two  10-inch  B.  L.  rifles  on  disappearing  carriages,  model  1896,  and 
a  mining  casemate:  This  work  was  done  under  contract  entered  into 
August  11, 1897^  and  included  a  crib  wharf.  The  battery,  with  battery 
commander's  station,  was  completed  and  transferred  to  the  artiUerjr 
March  81, 1900.  The  armament  is  mounted  and  electric  plant  installed. 
The  mining  casemate  is  complete  but  not  equipped,  and  was  transferred 
to  the  artillery  on  April  30, 1901. 

Eight  12-inch  B.  L.  steel  mortars:  Work  on  this  battery  was  begun 
about  July  1,  1898.  At  the  beginning  of  the  fiscal  year  the  battery 
was  complete,  except  consolidation  of  slopes,  concreting  terreplein, 
and  installing  electric  plant.  The  battery  was  complete  in  the  late 
fall  of  1900.  The  batterv  conunander's  station  pertaining  to  this  bat- 
tery is  also  complete.  Tne  armament  is  on  hand,  two  carriages  and 
mortars  in  the  right  pit  are  mounted,  the  remaining  base  rings  are 
set,  and  carriages  and  mortars  are  on  hand.  During  the  year  the 
electric-light  mant  has  been  installed,  tested,  and  accepted.  The 
battery,  together  with  the  range-finder  station,  was  transferred  to  the 
artillery  on  March  4, 1901. 

Two  6-inch  rapid-fire  guns  on  disappearing  mounts:  Work  was  begun 
in  the  early  part  of  1899.  At  the  beginning  of  the  fiscal  year  the  bat- 
tery was  complete,  except  consolidation  of  slopes  and  electric  lighting. 
The  battery  was  finally  completed  in  the  fall  of  1900.  Carriages  are 
on  hand,  not  mounted;  the  guns  have  not  yet  been  received.  Electric 
plant  has  been  installed,  tested,  and  accepted.  From  an  allotment  of 
|2,000  the  rear  traverse  of  this  battery  was  adapted  for  use  as  a  power 
room,  and  a  casemated  shelter  was  constructed  on  the  left  flank  of  the 
battery  for  a  30-inch  projector.  A  track  for  drill  purposes  has  also 
been  built.  The  battery,  with  searchlight,  was  transferred  to  the  artil- 
lery on  March  4, 1901. 

One  4.7-inch  rapid-fire  Armstrong  gun:  This  emplacement  waa  built 
under  "National  Defense"  appropriation,  and  was  completed  in  1899. 
The  armament  is  mounted  and  electric  light  installed.  The  emplace- 
ment was  transferred  to  the  artillery  March  31, 1900. 

One  5-inch  rapid-fire  wire- wound  gun:  This  emplacement  was  begun 
in  the  fall  of  1899,  and  was  nine-tenths  complete  at  the  beginning  of 
the  fiscal  year.  It  was  completed  in  the  fall  of  1900,  except  armament, 
which  has  not  yet  been  received.  Electric  lighting  is  installed.  The 
emplacement  was  transferred  to  the  artillery  on  March  4, 1901. 

Two  8-inch  B.  L.  rifles  on  disappearing  carriages,  model  1896,  and 
two  5-inch  rapid-fire  guns  on  balanced-pillar  mounts:  Work  was  begun 
the  latter  part  of  1898.  At  the  beginning  of  the  fiscal  year  both  bat- 
teries were  practically  completed.  In  the  8-inch  battery  two  carriages 
and  one  gun  are  now  mounted;  the  remaining  gun  is  on  hand,  but  not 
yet  mounted.     Electric  lighting  is  installed.    The  5-inch  rapid-fire 
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emplacements  were  finished  and  the  carrii^es  mounted;  the  guns  have 
not  yet  been  received.  Electric  lighting  is  installed.  These  batteries 
were  transferred  to  the  artillery  on  February  18,  1901. 

Two  5-inch  rapid-fire  wire- wound  guns:  This  battery  was  begun  in 
the  fall  of  1899.  At  the  beginning  or  the  fiscal  year  it  was  complete, 
except  sodding  slopes  and  electric  wiring.  The  armament  has  not  yet 
been  received.  The  battery  was  complete  and  transferred  to  the  artil- 
lery on  February  18.  1901. 

Bank  revetment:  On  May  1  an  allotment  of  $2,600  was  made  for  a 
bank  revetment  of  piles  and  sheet  piling.  This  revetment  is  to  be  in 
front  of  the  temporary  barracks,  and  is  intended  to  prevent  the  erosion 
of  the  bank  and  also  raise  the  general  level  of  the  shore  line.  At  the 
end  of  the  fiscal  year  proposals  had  been  called  for  and  received,  and 
award  will  be  made  and  the  work  executed  this  summer. 

Two  8-inch  B.  L.  rifles  on  16-inch  smoothbore  carriages,  converted: 
At  the  beginning  of  the  fiscal  year  the  batteiy  was  ready  for  arma- 
ment. Guns  are  on  hand;  the  converted  carriages  are  on  hand,  but 
not  mounted.     Electric  light  is  installed.     No  garrison  is  present. 

Two  5-inch  rapid-fire  wire- wound  guns:  These  emplacements,  with 
connecting  paraaes,  are  built  in  rear  of  two  8-inch  emplacemente.  A 
sea  wall  has  been  built  for  the  protection  of  the  site,  wnich  is  very  con- 
tracted and  not  over  5  feet  aoove  low  water.  The  battery  was  com- 
pleted in  the  spring  of  1900.  Armament  has  not  been  received.  No 
garrison  is  present. 

Two  12-inch  B.  L.  rifles  on  disappearing  carriages,  model  1897;  two 
lO-icch  B.  L.  rifles  on  disappearing  carriages,  model  1896;  and  three 
6-inch  rapid-fire  guns  on  disaj^pearing  mounts:  Work  was  begun  in 
December,  1898.  At  the  beginning  of  the  fiscal  year  the  10-inch 
emplacements  were  completed,  except  ammunition  hoists  and  electric 
lighting.  Concrete  work  on  the  12-inch  emplacements  was  nearing 
completion.  The  armament  was  all  on  hand;  the  10-inch  guns  were 
moanted.  During  the  year  the  12-inch  guns  have  been  mounted  and 
the  work  completed,  except  final  test  of  the  electric  plant.  At  the 
beginning  of  the  fiscal  year  one  of  the  6-inch  emplacements  was  finished 
to  loading  platform  and  the  other  two  well  under  way.  The  6-inch 
emplacements  are  now  finished,  carriages  are  on  hand  and  mounted, 
guns  have  not  yet  been  received,  and  electric  plant  is  being  tested. 
The  above  batteries  were  transferred  to  the  artillery  on  March  7, 1901. 

Eight  12-inch  B.  L.  steel  mortars:  Allotment  for  this  work  was  made 
July  7,  1900.  During  the  fiscal  year  excavation  has  been  made  and 
the  center  traverse  practically  completed. 

Protection  of  dynamite  battery:  On  August  1,  1900,  an  allotment 
for  this  work  was  made.  During  the  year  material  has  been  purchased 
and  delivered.  Actual  work  is  deferred  until  test  of  the  gun  has  been 
completed. 

Preservation  and  repair  of  fortifications:  An  electrician  has  been 
on  duty  during  the  year,  looking  after  the  several  electric  plants. 
Bepairs  have  been  made  to  the  several  fortifications  during  the  year. 

oubmarine-mining  material:  This  material  has  been  inspected  and 
overhauled  and  was  transferred  to  the  artillery  May  20, 1901. 

(See  Appendix  8  E.) 

Defenses  of  New  York  Swrbor. — OflBcer  in  charge  of  artillery  defense 
and  of  torpedo  defense  of  southern  entrance  to  btrbor:  Maj.  William 
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L.  Marshall,  Corps  of  Engineers;  assistants,  Lieut.  James  A.  Wood- 
ruff, (>)rps  of  Engineers,  until  September  19,  1900,  and  Lieut.  James 
F.  Mclnaoe,  Corps  of  Engineers,  until  March  9,  1901.  Officers  in 
charge  of  torpedo  defense  of  eastern  entrance  to  harbor:  Maj.  John  G. 
D.  Knight,  G)rps  of  Engineers,  until  April  29,  1901,  and  since  that 
date  Maj.  William  M.  Black,  Corps  of  Engineers.  Division  Engi- 
neers, Col.  George  L.  Gillespie,  Corps  of  Engineers  (now  brigadier- 
general.  Chief  of  Engineers,  Unitea  States  Army),  until  April  30, 
1901,  and  Col.  Charles  K.  Suter,  Corps  of  En^neers,  since  May  9, 1901. 

i/istem  entrwnce  to  ha/rbor. — ^At  the  beginning  of  the  fiscal  year 
emplacements  had  been  completed  and  turned  over  to  the  artillery  for 
the  following  guns  and  mortars:  Two  8-inch,  four  10-inch,  and  one 
12-inch  gun  on  disappearing  carriages,  and  sixteen  12-inch  B.  L. 
mortars. 

The  following  emplacements,  then  under  way  and  nearly  completed, 
have  since  been  completed  and  turned  over  totheartiller;^:  For  eight 
12-inch  B.  L.  mortars,  altered  for  new  type  azimuth  circles,  three 
12-inch  guns  on  disappearing  carriages,  six  5-inch  rapid-fire  guns  (two 
not  vet  provided  witn  carriages),  and  four  15-pounder  rapid-fire  guns. 

Electric-lighting  plants  have  been  built  for  all  the  batteries,  range- 
finder  stations  have  been  built,  and  an  electric  tide  indicator  has  b^n 
installed. 

Under  recent  allotment  work  has  been  started  upon  two  emplace- 
ments for  6-inch  rapid-fire  guns. 

Thirteen  hundred  and  forty-three  linear  feet  of  sea  wall  have  been 
built,  and  further  construction  is  in  progress. 

All  materials  needed  for  the  torpedo  defense  of  the  eastern  entrance 
are  on  hand  and  in  good  condition.  A  storeroom  has  been  provided 
for  the  reception  of  materials  pertaining  to  this  defense.  A  report 
was  made  and  forwarded  as  to  tne  submarine-mine  work  proposed  for 
this  defense,  accompanied  by  a  tracing  and  a  list  of  materials.  The 
mine  defense  of  this  locality  remained  m  charge  of  the  engineer  officer 
during  the  year,  in  accordance  with  letter  from  the  Adjutent-General, 
United  States  Army,  of  May  7,  1901. 

Southern  ervt/rance  to  haroor. — At  the  beginning  of  the  fiscal  year 
emplacements  had  been  completed  and  turned  over  to  the  artillery  for 
the  following  guns  and  mortars,  all  of  which  have  been  mounted,  viz: 
Sixteen  12-incn  B.  L.  mortars;  two  12-inch  guns  on  lifts;  two  12-inch 
guns  en  barbette;  six  12-inch  guns;  sixteen  10-inch  guns,  and  five 
8-inch  guns,  all  on  disappearing  carriages;  two  8-inch  B.  L.  rifles  on 
modified  15-inch  gun  carriages;  two  6-inch  rapid-fire  guns  on  pedestal 
mounts;  one  6-inch  and  four  4.7-inch  lupid-nre  guns;  one  pneumatic 
gun  battery  for  three  dynamite  guns  with  temporary  magazines;  and 
flie  following  in  temporary  empkcements:  One  5-inch  siege  rifle,  one 
7-inch  siege  nowitzer,  and  one  4.7-inch  rapid-fire  gun.  The  following 
structures  were  completed  and  turned  over  to  the  artillery:  Three 
mining  casemates,  seven  cable  tanks,  and  two  storage  buildings  for 
submarine-mining  materials. 

The  following  emplacements,  under  construction  at  the  beginning 
of  the  fiscal  year,  have  since  been  completed  and  turned  over  to  the 
artillery,  viz:  For  eight  12-inch  B.  L.  mortars  two  12-inch  guns;  and 
two  6-inch  guns  on  disappearing  carriages.  Two  emplacements  for  12- 
inch  guns  and  two  for  15-pounaer  rapia-fire  guns  have  been  completed. 

In  addition,  there  are  six  emplacements  f  orl5-pounder  rapid-fire  guns 
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completed.  These  emplacements  have  not  been  turned  over  to  the 
artillery,  owing  to  the  fact  that  the  base  castings  have  not  been  received 
and  set. 

During  the  fiscal  year  the  following  additional  work  has  been  done: 
Two  12-inch  gun  emplacements  begun  and  about  half  completed;  two 
6-inch  emplacements  nearly  completed;  six  eniplacements  for  6-inch 
rapid-fire  guns  on  pedestal  mounts  j  ust  begun.  One  range-finder  tower 
has  been  built  and  a  second  nearlv  completed.  Permanent  magazines 
and  parapet  have  been  built  for  the  ipneumatic  dynamite-gun  lottery. 
Two  central  electric-power  stations  have  been  begun. 

Under  recent  allotments  extensions  of  two  sea  walls  have  been  beeun. 

A  project  for  enlargement  of  Governors  Island,  New  York,  has  been 
adopted  and  work  is  about  to  begin. 

(See  Appendix  3  F.) 

Defenses  of  the  Ddaware  Hwer, — Officer  in  charge,  Lieut.  Col. 
Charles  W.  Raymond,  Corps  of  Engineers;  assistants,  Capt.  Spencer 
Cosby,  Corps  of  Engineers,  and  Lieut  James  B.  Cavanaugh,  Corps  of 
Engineers,  to  July  13,  1900. 

'file  defenses  include  two  masonry  works  of  old  type,  one  of  which 
is  in  charge  of  an  ordnance  sergeant.  No  new  work  is  contemplated 
at  this  site.  Modern  batteries  have  been  erected  at  the  other  site  and 
are  being  cared  for  by  a  small  detachment  of  troops.  Modern  works 
of  defense  are  also  located  at  two  other  points  on  the  river,  which  are 
garrisoned. 

At  the  beginning  of  the  fiscal  year  the  following  batteries  of  modern 
type  had  been  completed  and  turned  over  to  the  artillery:  One  battery 
for  three  12-inch  and  three  10-inch  guns  on  disappearing  carriages; 
one  battery  for  two  4.72-inch  rapid-fire  guns  on  pedestal  mounts;  one 
battery  for  sixteen  12-inch  B.  L.  mortars;  one  battery  for  two  8-inch 
guns  on  disappearing  carriages,  and  two  12-inch  guns  on  nondisap- 
pearing  carriages. 

One  battery  for  two  5-inch  rapid-fire  guns  on  balanced-pillar  mounts 
was  completed,  ready  for  the  guns  and  carriages,  in  1897,  but  was  not 
turned  over  to  the  artillery  until  December,  1900. 

The  following  works  were  completed  and  turned  over  to  the  artil- 
lery during  the  fiscal  year:  One  battery  for  three  12-inch  guns  on 
disappearing  carriages;  two  batteries,  each  of  two  6-inch  rapid-fire 
guns  on  p^estal  mounts;  two  batteries,  each  for  two  15-pounder 
rapid-fire  guns  on  balanced-pillar  mounts. 

At  the  close  of  the  year  work  was  in  progress  on  the  following 
emplacements:  Two  emplacements  for  16-pounder  rapid-fire  guns  on 
balance-pillar  mounts  and  two  emplacements  for  16-pounder  rapid- 
fire  guns  on  casemate  mounts. 

The  battery,  completed  during  the  year,  for  three  12-inch  disap- 
pearing guns,  with  two  16-pounder  emplacements  on  each  flank,  is 
built  on  a  heavy  pile-and-concrete  foundation,  necessitated  by  the 
treacherous  nature  of  the  soil.  The  cost  of  the  battery  complete, 
including  electric,  ventilating,  and  water-supply  systems,  was  $360,600. 
One  of  the  15-pounder  batteries  cost  Wr.OOO  and  the  other  $3,800.  No 
appreciable  settlement  or  cracks  have  occurred  in  any  part  of  the  three 
batteries. 

No  guns  or  carriages  have  yet  been  received  for  either  of  the  bat- 
teries for  5-indi  rapid-fire  guns  completed  and  turned  over  to  the 
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artillery  during  the  year.  Owing  to  their  locations,  these  emplace- 
ments contain  brger  amounts  of  concrete  and  sand  than  are  called  for 
in  the  typical  designs.  One  battery  cost  $17,500  and  the  other 
$16,800. 

Work  was  started  during  the  year,  and  is  still  in  progress,  upon  the 
conversion  of  two  old  magazines  into  casemates  for  16-pounder  rapid- 
fire  guns  and  upon  the  construction  on  a  pile  foundation  of  two 
15-pounder  emplacements.  Both  works  will  be  finished  during  the 
coming  year. 

Two  steel  instrument  towers,  for  battery  commanders'  stations,  are 
in  course  of  erection.  The  work  has  been  seriously  retarded  by 
delays  in  the  delivery  of  materials  and  by  extensive  alterations  neces- 
sitated by  the  poor  fitting  of  many  of  the  parts.  Two  stations  for 
RaflFertv  range  finders  have  been  built. 

All  the  torpedo  material  was  examined,  put  in  good  condition,  and 
listed  for  transfer  to  the  artillery.  A  steel  lining  is  being  placed  in 
the  cable  tank. 

During  the  year,  under  various  allotments  from  appropriations  for 
"Preservation  and  Repair  of  Fortifications,"  electric-lignting  plants 
were  operated  and  cared  for,  re^yairs  were  made  to  battery  slopes,  lead 
flashing  was  placed  over  joints  in  the  platforms  to  prevent  leakage, 
ironwork  was  painted,  the  entrance  walls  of  one  battery  were  torn 
down  and  rebuilt,  the  ground  near  another  battery  was  cleared  and 
graded,  repairs  were  made  to  river  banks  and  wharves,  and  other 
works  of  maintenance  and  repair  were  carried  on. 

Under  allotments  from  the  appropriation  for  "  Supplies  for  Sea- 
coast  Defenses,"  electric  night  lignts  were  placed  around  the  platforms 
of  six  emplacements,  and  materials  of  many  kinds  required  by  the 
artillery  were  supplied. 

(See  Appendix  3  G.) 

Defenses  of  Baltimore^  Md. — OflScer  in  charge,  Lieut.  Col.  Oswald 
H.  Ernst,  Corps  of  Engineers;  assistant,  Lieut.  Charles  W.  Kutz, 
Corps  of  Engineers,  until  August  80,  1900. 

There  are  five  forts  in  the  system — ^four  of  the  modern  and  one  of 
the  old  tyi)e. 

At  the  beginning  of  the  fiscal  year  there  were  already  constructed 
at  one  site  a  battery  containing  one  12-inch  and  three  8-inch  B.  L. 
rifles  on  disappearing  carriages,  together  with  two  4.7-inch  rapid- 
fire  guns.  A  flanking  battery  for  two  16-pounder  rapid-fire  guns  was 
also  constinicted,  but  was  without  its  armament  Tnis  was  mounted 
during  the  present  fiscal  year. 

At  another  locality  a  battery  for  two  12-inch  B.  L.  rifles  on  non- 
disappearing  carriages  was  complete  with  its  armament  at  the  begin- 
ning of  the  fiscal  year,  and  two  emplacements  for  5-inch  rapid-fire 
guns  and  two  for  15-pounder  rapid-fire  guns  had  been  constructed. 
The  operations  of  the  present  fiscal  year  were  mounting  the  guns  in 
the  15-pounder  emplacements,  mounting  one  carriage  in  the  6-inch 
emplacement,  and  setting  the  base  of  the  other. 

At  a  third  reservation  there  were  already  constructed  one  battery 
containing  eight  12-inch  B.  L.  mortars,  one  batteiy  containing  two 
12-inch  B.  L.  rifles  on  disappearing  carriages,  two  emplacements  for 
5-inch  rapid-fire  ffuns  with  carriages  mounted,  two  emplacements  for 
6-inch  B.  L.  rifles  with  disappearing  carriages  mounted,  and  two 
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emplacements  for  15-ponnder  rapid-fire  guns.  The  operations  of  the 
fiscal  year  have  consisted  in  adding  two  emplacements  for  15-pounder 
rapid-fire  guns. 

At  a  fourth  site  two  emplacements  for  6-inch  B.  L.  rifles  were 
already^  constructed  and  the  disappearing  carriages  mounted  at  the 
beginning  of  the  fiscal  year. 

The  operations  of  the  fiscal  year  also  consisted,  at  one  site,  in  the 
partial  construction  of  a  mining  casemate,  beginning  the  modification 
of  the  coal  receptacle  for  the  power  plant,  putting  in  a  surface  drain- 
age system,  and  reenf  orcing  the  rubble  sea  wall  witn  a  concrete  backing; 
at  another  site,  continuing  the  work  of  remodeling  a  masonry  fortifi- 
cation; at  a  third  locality,  commencing  the  damp-proofing  of  tne  rooms 
and  galleries  of  a  mortar  battery,  setting  the  bases  for  two  range 
finders,  putting  a  concrete  backing  to  a  rubble  sea  wall,  and  partially 
filling  an  embankment;  protecting  a  fourth  reservation  by  the  construc- 
tion of  a  concrete  sea  wall;  repairing  and  keeping  in  good  condition  all 
the  batteries,  the  power  plants,  and  submanne-minmg  material,  and 
furnishing  electrical  supplies  for  all  the  electric  installations. 

(See  Appendix  8  H.) 

D^ensea  of  Washington^  D.  C. — Officer  in  charge,  Lieut.  Col. 
Charles  J.  Allen.  Cor^s  of  Engineers. 

At  the  close  or  the  fiscal  year  1901  there  were  completed  emplace- 
ments for  six  10-inch  guns,  for  three  8-inch  guns,  and  for  two  4-inch 
rapid-fire  guns.  In  addition  there  were  under  construction  emplace- 
ments for  eight  12-inch  mortars,  for  two  6-inch  guns  on  disappearing 
carriages,  for  two  5-inch  guns  on  balanced-pillar  mounts,  ana  for  five 
15-pounder  rapid-fire  guns  on  balanced-pillar  mounts.  It  is  expected 
that  all  of  these  will  be  completed  during  the  first  half  of  the  coming 
fiscal  year,  provided  the  necessary  armament  is  received.  The  mortar 
battery  is  now  ready  for  its  armament,  as  is  the  6-inch  battery. 

Of  the  four  battery  commanders'  stations,  pertaining  to  the  approved 
system  of  fire  control,  two  are  completed  and  two  are  practically  com- 
pleted, a  very  small  amount  of  work  only  remaining  to  be  done  to 
them. 

An  electric  light  and  power  outfit  for  the  8-inch  battery  is  under 
construction^  public  advertisement  has  been  issued  inviting  proposals 
for  an  electrio-light  plant  for  the  mortar  battery;  and  an  electric-light 
plant  for  the  6-inch  oattery  has  been  authorized.  Completion  of  these 
plants  during  the  next  fiscal  year  is  expected. 

Necessary  repairs  were  made  to  the  batteries  and  buildings. 

A  few  repairs  to  wharf  and  roadway  were  authorized  Gite  in  the 
year. 

(See  Appendix  8  I.) 

Defenses  of  Hampton  Roads^  Virginia. — Officer  in  charge,  Maj. 
James  B.  Quinn,  Corps  of  Engmeers;  Division  Engineer,  Col.  Peter 
C.  Hains,  Corps  of  Engineers. 

Two  old-style  works  are  in  existence  at  this  locality:  One,  built  of 
earth  and  masonry,  is  located  on  the  north  side  of  the  channel,  and  is 
garrisoned^  the  other,  built  entirely  of  masonry,  is  located  on  the 
opposite  side  of  the  channel.  The  latter  is  not  garrisoned,  has  no 
armament,  and  is  in  an  uncompleted  state,  work  on  it  having  been  dis- 
continued owing  to  settlement  of  the  foundation. 

The  garrisoned  fort  at  the  close  of  the  fiscal  year  is  armed  with  three 
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8-inch,  eight  10-inch,  and  two  12-inch  high-power  guns,  sixteen  12-inch 
mortars,  and  four  4.72-inch  rapid-fire  guns.  Emplacements  for  one 
additional  12-inch  and  four  15-pounder  rapid-fire  ffuns  were  ready  for 
t^e  armament,  and  two  more  8-inch  guns  could  be  mounted  on  plat- 
forms which  have  been  constructed,  but  not  at  present  occupied. 
Besides  the  modern  armament  enumerated  above,  quite  a  large  num- 
ber of  old-style  pieces  still  remain. 

For  the  submarine-mine  defense,  two  mining  casemates  and  galler- 
ies and  a  cable  storage  tank  have  been  built.  The  fire  commander's 
station  and  the  battery  commander's  station  at  the  mortar  battery  have 
been  constructed. 

During  the  fiscal  year  1901  a  12-inch  battery  of  two  guns  was  author- 
ized. The  site  has  been  graded  for  the  foundation  and  some  of  the 
sheet  piling  required  at  outer  edge  of  foundation  to  prevent  wash  of 
sand  from  underneath  by  high  tides  has  been  driven.  Other  opera- 
tions have  been  confined  to  finishing,  as  far  as  possible,  batteries 
uncompleted  at  the  close  of  the  previous  fiscal  vear,  to  constructing 
the  battery  commander's  station  at  the  mortar  battery,  to  construct- 
ing a  portion  of  the  structures  designed  for  the  electric  plants  for 
lighting  the  mortar  battery  and  the  batteries  to  be  suppliea  with  cur- 
rent from  the  electric  plant  at  one  of  the  10-inch  batteries,  and  to 
repairing  and  preserving  the  various  batteries  and  appliances. 

JPlans  are  under  way  for  emplacements  for  two  batteries  of  two 
6-inch  rapid-fire  guns  each.  A  battery  consisting  of  four  15-pounder 
rapid-fire  guns  was  also  under  consideration  at  the  close  of  the  fiscal 
year. 

The  armament  of  this  locality  was  increased  by  two  12-inch  guns, 
which  were  mounted  during  the  fiscal  year. 

(See  Appendix  8  J.) 

Defenses  of  the  coast  of  North  Carolina, — OflScer  in  charge,  Oapt. 
Eugene  W.  Van  C.  Lucas,  Corps  of  Engineers;  Division  Engineer, 
Col.  Peter  C.  Hains,  Corps  of  Engineers. 

The  defenses  include  tine  old  style  Fort  Macon,  the  reservation  at 
Southport,  and  the  modern  batteries  at  the  mouth  of  Cape  Fear  River. 

At  the  beginning  of  the  fiscal  vear,  one  battery  of  four  8-inch  B.  L. 
rifles,  one  battery  of  two  12-inch  B.  L.  rifles  and  one  4.7-inch  rapid- 
fire  gun,  and  one  central  lighting  and  power  plant  had  been  completed 
and  turned  over  to  the  garrison;  two  emplacements  for  5-inch  i*apid- 
fire  guns  had  been  completed  and  were  awaiting  armament,  and  a  bat- 
tery for  eight  12-inch  mortars  and  carriages  had  been  completed  and 
the  mortars  mounted  but  not  yet  turnea  over.  The  torpedo  equip- 
ment, including  storehouse  and  cable  tank,  was  complete  and  ready  for 
service. 

The  mortar  battery  has  not  yet  been  transferred  to  the  garrison 
because  settlement  has  been  detected,  and  it  is  thought  best  to  await 
the  completion  of  the  sea  wall  and  fill,  involving  possibly  further  set- 
tlement of  this  battery,  so  that  mortars  may  be  releveled  where  neces- 
sary before  transfer  is  made. 

The  submarine-mining  outfit  is  complete  in  all  respects,  and  its  trans- 
fer to  the  garrison  awaits  only  the  arrival  of  the  responsible  oflicer. 

During  the  year  the  battery  for  four  8-inch  B.  Li.  rifles  has  been 
provided  with  communicating  galleries  on  the  platform  level. 
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One  5-inch  rapid-fire  emplacement  has  been  provided  with  a  carriage, 
which  has  been  mounted,  the  emplacement  now  being  ready  for  trans- 
fer to  the  garrison. 

A  concrete  sea  wall  6,613  feet  in  length  has  been  built,  inclosing  the 
exposed  sides  of  the  post,  and  a  contract  has  been  made  to  fill  in  all  low 

E laces  to  the  level  or  12  feet  above  mean  low  water,  which  is  above  tiie 
ighest  recorded  storm  tide.  The  fill  will  probably  be  completed  in 
February  next. 

Emplacements  for  two  15-pounder  rapid-fire  guns  and  a  fire  com- 
mander's station  have  been  stalled  and  will  be  completed  during  the 
next  fiscal  year. 

With  allotments  from  the  appropriation  for  ^^Preservation  and 
Bepair  of  Fortifications,"  three  guns  in  the  8-inch  batterer  have  been 
releveled,  safety  stops  have  been  provided  for  the  ammunition  lifts  of 
the  12-inch  battery,  and  considerable  minor  repair  and  improvement 
work  has  been  done. 

(See  Appendix  8  E.) 

DefefM€8  of  the  coast  of  South  Carolina. — OflScer  in  charge,  Capt. 
James  C.  Sanford,  Corps  of  Engineers;  assistant,  Lieut.  Edwin  U. 
Stuart,  Corps  of  Engineers,  since  February  22, 1901;  Division  Engi- 
neer. Col.  reter  C.  Mains,  Corps  of  Engineers. 

Cka/rleston  Ha/rbor. — ^At  the  close  of  the  fiscal  year  1900  the  defenses 
comprised  the  following  works: 

]Viortar  battery,  emplacements  for  sixteen  12-inch  mortars.  This 
battery  is  completed  and  the  mortars  are  mounted. 

Ten-inch  battery,  emplacements  for  four  10-inch  rifles  on  disappear- 
ing carriages.    Tnis  battery  is  completed  and  the  guns  are  mounted. 

Six-inch  rapid-fire  battery.  This  battery  consists  of  one  emplace- 
ment for  6-inch  rapid-fire  gun  on  disappearing  carriage  and  one 
emplacement  for  6-mch  rapid-fire  gun  on  nondisappearing  carriage. 
The  emplacements  are  completed  and  the  cariiage  of  the  former  and 
the  gun  and  carriage  of  the  latter  are  mounted. 

Two  emplacements  for  4.7-inch  rapid-fire  guns  are  completed  and 
the  guns  are  mounted. 

Three  emplacements  for  15-pounder  rapid-fire  guns  on  balanced- 
pillar  mounts  are  completed. 

Twelve-inch  battery.  Emplacements  for  one  12-inch  B.  L.  rifle  on 
disappearing  carriage  and  for  one  12-inch  B.  L.  rifle  on  barbette  car- 
ri&?e  are  completed  and  guns  are  mounted. 

During  the  fiscal  year  1901  the  guns  and  carriages  for  the  16-pounder 
rapid-fire  battery  were  received  and  the  guns  mounted.  Galleries 
8ui)ported  by  brackets  were  built  connecting  the  gun  platforms  at  the 
10-inch  battery.     Minor  repairs  were  made  at  all  the  batteries. 

The  torpedo  material  was  cared  for  and  transferred  to  the  artillery. 
Bids  were  opened  for  the  construction  of  a  torpedo  storehouse,  but  at 
the  close  of  the  year  the  contract  had  not  been  submitted  for  approval. 

Port  Royal  Sownd^  South  Gwrolina. — At  the  close  of  the  fiscal  year 
1900  the  defenses  comprised  the  following  works: 

Ten-inch  battery,  emplacements  for  three  10-inch  rifles  on  disap- 
pearing carriages.    The  battery  was  completed  and  guns  mounted. 

Emplacements  for  two  4.7-inch  rapid-lire  guns  were  completed  and 
guns  mounted. 

Temporary  emplacements  for  two  8-inch  rifles  on  15-inoh  smooth- 
bore carriages  were  completed  and  guns  mounted. 
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During  the  fiscal  year  1901  lots  58  and  59  were  paid  for  and  an 
order  given  by  the  court  vesting  the  title  to  them  in  the  United  States. 

The  torpedo  material  was  cared  for  and  prepared  for  transfer  to  the 
artillery. 

No  work  on  the  parapet  for  the  dynamite  gun  was  done,  due  to 
delay  in  ttie  completion  of  the  work  under  the  Ordnance  Department. 

The  two  8-inch  B.  L.  rifles  were  removed  from  the  mounts  in  the 
temporary  emplacements  and  the  work  abandoned. 

Minor  repairs  were  made  at  the  batteries,  and  the  property  was 
cared  for. 

(See  Appendix  8  L.) 

D^enses  of  the  coast  of  Georgia  amd  of  Owmberlamd  8ov/nd^  Georgia 
amd  tlorida. — Officer  in  charge,  Capt.  Cassius  E.  Gillette,  Corps  of 
Engineers;  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

These  defenses  include  three  masonry  works  of  old  type. 

During  the  fiscal  year  the  battery  of  two  4.7-inch  rapid-fire  guns  has 
been  transferred  to  the  artillery. 

No  work  was  done  on  the  two  batteries  for  15-pounder  rapid-fire 
guns.  The  guns  and  their  mounts  have  not  yet  been  furnished  by  the 
Ordnance  Department. 

Allotments  aggregating  $4,800  were  made  for  supplying  an  electric 
plant  for  and  ouierwise  completing  the  mortar  battery. 

Bracketed  galleries  to  connect  certain  adjacent  gun  emplacements 
were  installeo. 

Under  allotments  from  the  appropriation  for  ^^Preservation  and 
Repair  of  Fortifications  "  considerable  work  to  check  the  drifting  and 
moving  of  sand  was  done,  and  numerous  minor  repairs  were  made. 

On  July  13, 1900,  an  allotment  of  $9,000  was  made  for  the  construc- 
tion of  a  mining  casemate.  The  casemate  was  completed,  thoroughly 
equipped,  and  transferred  to  the  artillery,  together  with  all  of  the 
torpedo  material  on  hand. 

A  second  mining  casemate  was  fitted  up  complete  and  everything 
put  in  good  condition  ready  to  operate. 

No  requisitions  for  supplies  were  received  from  post  commanders 
under  the  appropriation  for  ^^ Supplies  for  Seacoast  Defenses." 

(See  Appendix  8  M.) 

Defenaea  of  east  coast  of  Florida  and  of  Key  West^  Jfla. — Officers  in 
charge,  Capt.  Thomas  H.  Bees,  Corps  of  Engineers,  until  September 
24, 1900,  and  since  March  27,  1901,  and  Capt.  Charles  H.  McKinstry, 
Corps  of  Engineers,  from  September  24,  1900,  to  March  27, 1901; 
assistants,  Lieut.  Edward  M.  Markham,  Corps  of  Engineers,  until 
September  11, 1900,  and  Lieut.  Edmund  M.  Rhett,  Corps  of  Engineers, 
since  Septemoer  17,  1900;  Division  Engineer,  Col.  Peter  C.  Hains, 
Corps  oi  Engineers. 

The  defenses  include  two  masonry  works  of  old  type.  One  of  them. 
Fort  Marion,  was  built  by  the  Spaniards  in  the  eighteenth  century, 
and  is  of  little  value  for  defensive  purposes.  It  is,  however,  an  inter- 
esting historical  relic  and  should  be  preserved. 

The  other  work  has  been  dismantled  of  its  old  armament  and  a  por- 
tion of  it  has  been  torn  down. 

Near  the  mouth  of  the  St.  Johns  River,  where  the  temporary  bat- 
teries were  built  during  the  war  with  Spain,  the  engineer  proper^  and 
torpedo  material  were  cared  for  during  the  year  with  funds  provided 
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from  the  appropriation  for  ^^Preservation  and  Repair  of  Fortifica- 
tions." 

At  the  close  of  the  fiscal  year  proceedings  were  in  progress  for  the 
acquisition  of  117.7  acres  of  lana,  upon  which  it  is  proposed  to  erect 
permanent  batteries. 

At  Key  West  emplacements  for  four  10-inch  and  two  8-inoh  guns  on 
disappearing  carriages  and  for  eight  12-inch  mortars  were  completed. 
The  original  contractors  abandoned  the  work,  and  a  contract  n>r  tiie 
completion  was  awarded  in  December,  1900.  At  the  close  of  the  fiscal 
year  very  little  work  had  been  executed  under  the  new  agreement. 

Road  covering  for  roadway  to  connect  two  adjacent  batteries:  Very 
little  work  was  accomplished  pending  the  completion  of  the  roadway. 

Emplacements  for  nve  15-pounder  rapid-fire  guns  were  completed 
and  turned  over  to  the  artillery  commana. 

One  emplacement  for  15-pounder  rapid-fire  gun  was  in  process  of 
construction  June  30,  1901. 

The  contract  for  a  battery  commander's  station  expired  by  limita- 
tion June  28, 1901.    No  work  had  been  done. 

Minor  repairs  have  been  made  and  the  torpedo  material  has  been 
cared  for  under  allotments  from  the  appropriation  for  "Preservation 
and  Repair  of  Fortifications." 

Supplies  for  the  artillery  have  been  purchased  upon  approved  requi- 
sitions, with  funds  from  the  appropriation  for  "Supplies  for  Seacoast 
Defenses." 

(See  Appendix  8  N.) 

JDefenaes  of  Tampa  Bay^  Florida, — Officer  in  charge,  Capt.  Thomas 
H.  Kees.  Corps  of  Engmeers;  assistant,  Lieut.  Ecunund  M.  Rhett, 
Corps  01  Engineers,  since  March  27,  1901;  Division  Engineer,  Col. 
Peter  C.  Hains,  Corps  of  Engineers. 

At  one  locality  emplacements  for  three  15-pounder  rapid-fire  guns 
were  commenced  and  completed  during  the  fiscal  year,  and  on  June  30, 
1901,  preparations  were  in  progress  for  constructing  an  additional 
empkcement. 

Other  work  done  has  consisted  of  caring  for  the  mining  material 
stored  at  this  point,  and  of  miscellaneous  minor  work  connected  with 
the  preservation  and  repair  of  the  completed  fortifications. 

At  another  locality  operations  were  becfun  for  building  emplacements 
for  two  15-pounder  rapid-fire  guns,  and  on  June  30, 1901,  this  work 
was  in  progress. 

Other  work  done  has  consisted  of  clearing  the  site  of  the  mortar 
battery,  including  the  repair  of  certain  buildings  and  the  destruction 
of  others,  and  of  miscellaneous  minor  work  connected  with  the  preser- 
vation and  repair  of  the  completed  fortifications. 

(See  Appendix  8  O.) 

Defenses  of  Pensacola^  Fla. — Officers  in  charge:  Capt  Clement  A. 
F.  Flagler,  Corps  of  Engineers,  until  September  26,  1900,  and  Capt. 
William  V.  Juoson,  Corps  of  Engfineers,  since  that  date.  Assistants: 
Lieut.  Lewis  H.  Rand,  Corps  of  Enrineers,  until  July  8,  1900,  and 
Lieut.  Gustave  B.  Lukesh,  Corps  of  iBngineers,  from  September  16, 
1900,  to  March  14, 1901;  Division  Engineer,  Col.  Peter  C.  Mains,  Corps 
of  Engineers. 

A  battery,  mounting  four  10-inch  guns  on  disappearing  carriages, 
was  completed  in  1897-98.    The  dynamo  room  pertaining  to  this  bat- 
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tery  has  been  remodeled  and  extended  during  the  year.  Interplatf  orm 
communications  are  being  provided  of  concrete  and  steel.  This  bat- 
tery is  in  good  condition  except  as  follows:  Magazines  Nos.  8  and  4 
and  storerooms  of  Emplacement  No.  4  are  very  damp;  shell  room  No.  4 
is  damp;  dynamo  room  is  rather  damp.  An  allotment  has  been  received 
for  remedying  these  faults,  through  the  use  of  detached  lead  ceilings 
and  brick  wafls,  raised  floors,  doors,  etc. 

A  battery,  mounting  two  12>inch  guns  on  disappearing  carriages, 
was  completed  in  1898-99.  Emplacement  No.  2  is  in  good  condition. 
The  magazine,  shell  room,  etc.,  of  Emplacement  No.  1  have  been  very 
damp.  Magazine  No.  1  has  been  improved  through  the  use  of  detached 
lead  ceiling  and  brick  walls,  the  hanging  of  doors,  and  the  raising  of 
the  floor.  An  experiment  is  in  progress  to  determine  the  practica- 
bility of  artificially  drying  the  magazine.  The  other  defective  cham- 
bers are  being  improved  in  similar  manner. 

A  battery,  mounting  eight  12-inch  mortars,  was  completed  in  1898-99. 
Materials  and  plant  pertaining  to  construction  work  have  been  removed 
and  stored.  This  Imttery  is  in  fair  condition  except  as  to  the  main 
gallery,  the  dynamo  room,  and  the  floors  of  guararooms  and  firing 
chamber,  whicii  are  damp.  An  allotment  has  been  received  for  raising 
the  floors  of  the  guardrooms  and  firing  room.  Recently  trifling  leaks 
have  developed  in  both  powder  magazines. 

A  battery,  mounting  two  8-inch  guns  on  disappearing  carriages,  was 
completed  in  1898-99.  This  battery  is  in  good  condition.  Interplat- 
f  orm  communications  are  being  provided  of  concrete  and  steel.  Doors 
are  being  hung  at  the  entrances  to  magazines  and  shell  rooms. 

A  battery,  mounting  two  4.7-inch  rapid-fire  guns,  was  completed  in 
1898-99.    Tnis  battery  is  in  good  condition. 

A  battery,  mounting  four  15-pounder  rapid-fire  guns  on  balanced- 
pillar  mounts,  was  completed  and  transferred  to  the  artillery  on  April 
30, 1901,  the  guns  and  carriages  being  transported  to  site  by  the  Engi- 
neer Department  and  mounted  by  the  artillery.  The  foot  of  the  slope 
of  this  battery  has  been  protected  from  wash  by  the  waters  of  tne 
lagoon  by  means  of  a  concrete  sea  wall. 

The  defenses  include  two  masonry  works  of  old  type,  upon  which 
minor  repairs  have  been  made  during  the  year. 

Minor  repairs  to  plant  and  to  all  of  the  batteries  were  made,  and  a 
boathouse  was  begun  for  the  naphtha  launch  belonging  to  the  plant. 

The  torpedo  plant  and  material  received  most  careful  attention  and 
overhauling,  and  were  transferred  to  the  artillery  in  excellent  condition 
on  May  27, 1901. 

A  searchlight  has  been  installed  and  connected  electrically  with  the 
8-inch  battery. 

Proposals  have  been  solicited  for  wiring  for  exterior  lighting. 

From  time  to  time  electrical  supplies  were  furnished  on  approved 
requisitions  submitted  by  the  acting  engineer  officer. 

(See  Appendix  3  P.) 

Defenses  of  Mobile  cmdof  Mississi^jn  Sound, — Officer  in  charge, 
Maj.  William  T.  Rossell,  Corps  of  Engineers;  assistant,  Lieut.  Meri- 
wemer  L.  Walker,  Corps  of  Engineers,  from  January  26  to  April  6, 
1901;  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

These  defenses  consist  of  three  works  of  the  older  type,  two  of  which 
are  in  charge  of  ordnance  sergeants,  and  of  modern  works: 
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Site  No.  1. — Contains  the  following  batteries: 

A  battery  of  two  12-inch  B.  L.  rifles  mounted  on  disappearing  car- 
riaffes. 

A  battery  of  eight  12-inch  B.  L.  steel  mortars. 

A  battery  of  four  8-inch  B.  L.  steel  rifles  mounted  on  disappearing 
carriages. 

A  tettery  of  two  4.7-inch  Armstrong  rapid-fire  guns  on  pedestal 
mountings. 

A  battery  of  two  15-pounder  rapid-fire  guns  on  balanced-pillar 
mountings. 

Site  JVo.  S, — Contains  the  following  batteries: 

A  battery  of  two  8-inch  B.  L.  rifles  mounted  on  modified  15-inch 
Rodman  carriages. 

A  battery  of  two  6-inch  rapid-fire  guns  mounted  on  disappearing 
carriages. 

A  battery  of  two  16-pounder  rapid-fire  guns  on  balanced-pillar 
mountings. 

At  the  beginning  of  the  fiscal  year  all  the  batteries  at  Site  No.  1  had 
been  completed  and  turned  over  to  the  artillery,  with  the  exception  of 
the  mortar  battery.  At  Site  No.  2  only  the  8-inch  battery  Had  been 
turned  over  to  the  artillery. 

At  the  beginning  of  the  fiscal  year  work  on  the  mortar  battery  was 
finished  with  the  exception  of  a  small  amount  of  concrete,  completion 
of  sand  parapet,  and  a  few  minor  details.  During  the  fiscal  year  all 
needed  sand  was  filled  in  parapet;  the  parapet  was  then  covered  with 
clay  and  sodded  with  Bermudk  grass;  observation  stations  with  stair- 
ways leading  to  them  constructed,  completing  concrete  work  of  bat- 
terjr;  installation  of  electric  plant  finished,  including  all  minor  details; 
all  ironwork  repainted;  wire  fence  built  around  battery,  with  stiles 
conveniently  placed;  plank  walks  built  in  rear  of  battery  and  assem- 
bled parts  of  mortar  carriages  cleaned.  The  battery  was  finally  turned 
over  to  the  artillery  on  May  20,  1901. 

Concrete  work  on  the  6-inch  battery  was  complete  at  the  beginning 
of  the  fiscal  year,  except  building  stairways  and  walk  in  rear  of  battery, 
and  the  greater  part  of  concrete  framing  had  been  removed.  During 
the  fiscal  year  the  stairways  and  walk  were  built  and  remaining  con- 
crete framing  removed,  all  sand  filled  in  parapet  and  parapet  graded 
and  sodded,  ammunition  cranes  and  trolley  system  installed,  and  elec- 
tric plant  also  installed.  Other  minor  details  of  battery  were  com- 
pleted and  the  emplacements  turned  over  to  the  artillery  May  20, 1901. 
An  allotment  was  made  by  the  Chief  of  Engineers  for  mounting  car- 
rie^es  on  these  emplacements  and  this  work  will  be  done  during  the 
eany  part  of  the  next  fiscal  year. 

Work  on  the  15-pounder  emplacements  at  Site  No.  2  was  all  per- 
formed during  the  fiscal  year,  including  connection  with  the  6-inch 
battery  electric  plant  from  which  electric  power  for  this  battery  will 
be  supplied.  Tnis  battery  was  turned  over  to  the  artillery  on  May 
20,1901. 

With  funds  allotted  from  appropriation  for  "  Sea  Walls  and  Embank- 
ments," 656  linear  feet  of  shore  protection  and  83  feet  of  riprap  ending 
was  constructed  at  Site  No.  1  ami  proposals  invited  and  received  and 
contract  prepared  for  the  building  oi  about  200  linear  feet  of  shore 
protection  to  the  westward  of  sea  wall  heretofore  constructed  at  Site 
No.  2, 
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The  various  defensive  works  were  repaired  and  preserved,  as  occa- 
sion required,  with  funds  from  appropriation  for  "Preservation  and 
Repair  of  Fortifications."  The  submarine-mining  material  was  regu- 
larly inspected  and  kept  in  serviceable  condition,  and  all  of  it  finally 
turned  over  to  the  artillery  on  June  15, 1901. 

(See  Appendix  3  Q.) 

Defenses  of  New  Orlecms^  La,^  amdof  Sdbme  Pom^  Tex. — Officers  in 
charge,  Lieut.  Col.  Henry  M.  Adams,  Corps  of  Engineers,  until  June 
8,  1901,  and  Lieut.  Edward  M.  Adams,  Corps  of  Engineers,  in  tem- 
TOrary  charge  since  that  date;  assistant,  Lieut.  Edward  M.  Adams, 
Corps  of  Engineers,  from  September  17,  1900,  to  June  8, 1901;  Divi- 
sion Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engineers  (now 
brigadier-general,  Chief  of  Engineers,  United  States  Army,  retired), 
untu  April  30, 1901. 

New  Orlea/nsj  La. — ^The  defenses  of  New  Orleans  include  several 
masonry  works  of  old  type  and  the  following  modem  emplacements: 

One  battery  of  two  lO-mch  B.  L.  rifles,  disappearing  carriages. 

Two  Iwtteries  of  two  8-inch  B.  L.  rifles  each,  (fisappearing  carriages. 

One  battery  of  two  4.7-inch  rapid-fire  guns,  pedestal  mounts. 

Two  batteries  of  two  15-pounder  rapid-fire  guns  each,  pillar  mounts. 

Emplacements  for  two  additional  15-pounder  rapid-fire  guns  are 
practically  completed,  but  guns  not  mounted. 

During  the  past  fiscied  year  emplacements  for  four  15-pounder  rapid- 
fire  guns  were  completed  and  turned  over  to  the  care  of  the  artillery. 
The  construction  of  two  additional  emplacements  for  15-pounder 
rapid-fire  guns  was  commenced  and  carried  as  far  toward  completion 
as  possible  to  do  in  advance  of  the  receipt  of  the  guns  and  carriages. 

Hans  and  estimates  for  four  emplacements  for  6-inch  rapid-fire  guns 
were  prepared  and  funds  allotted.  Work  on  the  construction  of  two 
of  these  emplacements  was  conunenced  toward  the  end  of  the  year. 

Efforts  were  made  to  purchase  additional  land  for  sites,  but  the 
owner  could  not  offer  a  valid  title,  and  the  land  is  to  be  acquired  by 
oondemnation. 

Funds  were  allotted  for  the  repair  and  raising  of  a  levee,  and  prepa- 
rations for  conmiencing  the  work,  when  stage  of  water  permits,  were 
made. 

'  Iron  hand  rails  were  placed  upon  platforms  of  the  base-end  stations 
of  the  range  and  position  finders. 

The  location  of  electric-light  wires  and  poles  was  changed,  owing  to 
the  construction  of  new  buildings.  Electrical  supplies  were  pur- 
chased and  issued  to  the  artillery. 

The  superior  slopes  of  the  10-inch  and  8-inch  emplacements  were 
repaired  and  additional  drains  were  provided.  Minor  repairs  were 
made  as  far  as  permitted  by  funds  available.  Parts  of  the  machinery 
and  ironwork  were  painted. 

The  torpedo  material  was  overhauled,  inspected,  and  cared  for. 
Civilian  watchmen  were  employed  to  care  for  it. 

Sdbme  Pasa^  Tex. — No  work  was  done  at  this  locality.  The  tempo- 
rary works  built  during  the  war  with  Spain  had  been  abandoned  dur- 
ing the  previous  year.  The  torpedo  property  was  cared  for  until  in 
June,  1901,  when  it  was  transferred  to  Galveston  Harbor. 

(See  Appendix  3  R.) 

Defenses  of  Galveston^  Tex. — Officer  in  charge,  Capt.  Charles  S. 
Rich^,  Corps  of  Engineers;  assistant,  Lieut.  Meriwether  L.  Walker, 
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Corps  of  Engineers,  since  April  7, 1901 ;  Division  Engineers,  Col.  Henrjr 
M.  Kobert,  Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engi- 
neers, United  States  Army,  retired),  until  April  30, 1901,  and  Col.  Amos 
Stickney,  Corps  of  Engineers,  since  May  9, 1901. 

It  was  hoped  that  tne  12-inch  mortar  battery  No.  2  and  the  15- 
pounder  rapid-fire  battery  No.  2  would  be  completed  and  the  mortars 
and  guns  mounted  during  the  fiscal  ^ear.  but  the  disastrous  hurricane  of 
September  8, 1900,  was  so  destructive  tnat  no  further  extensive  opera- 
tions upon  the  fortification  work  were  attempted  during  the  year. 

The  batteries  and  property  which  at  tiie  beginning  of  the  present 
fiscal  year  had  been  reported  as  complete,  and  had  been  transferred  to 
the  artillery  for  their  care  and  use,  were,  on  September  17,  1900,  in 
accordance  with  telegraphic  instructions  of  the  Secretary  of  War, 
dated  September  16, 1900,  retransferred  by  the  artillery  to  the  charge 
of  the  Engineer  Department. 

The  condition  of  these  batteries  was  as  follows: 

Emplacements  for  two  10-inch  guns,  battery  No.  1:  This  battery  was 
practically  a  total  wreck.  The  central  portion  was  level.  Both  gun 
platforms  were  down  and  guns  were  leaning. 

Emplacements  for  two  10-inch  guns,  battery  No.  2:  All  sheet  piling 
and  riprap  revetment,  sand  protection,  and  sand  from  under  the  bat- 
tery were  washed  away.  The  concrete  portion  of  battery  was  stand- 
ing on  piling,  with  water  underneath.    The  guns  were  standing. 

Emplacements  for  eight  12-inch  mortars,  oattery  No.  1:  This  bat- 
tery was  practically  a  total  wreck.  The  magazines  were  falling  in  and 
the  sand  protection  was  nearly  all  washed  away.  The  mortars  were 
standing. 

Emplacemente  for  two  8-inch  guns:  All  sheet  piling  and  riprap  revet- 
ment, sand  protection,  and  sand  from  under  the  battery  were  washed 
away.  All  the  concrete  portion  of  battery  except  the  east  gun  plat- 
form, which  has  cracked  off,  was  standing  on  piling,  with  water  under- 
neath.   The  east  gun  was  leaning.    The  west  gun  was  standing. 

Emplacements  for  two  4.7-inch  rapid-fire  guns:  All  sheet  piling  and 
riprap  revetment,  sand  protection,  and  sand  from  under  the  battery 
were  washed  away.  The  concrete  portion  of  the  battery  was  standing 
on  piling,  with  water  underneath.    The  guns  were  standing. 

Emplacements  for  two  15-pounder  rapid-fire  guns,  battery  No.  1: 
All  sheet  piling  and  riprap  revetment,  sand  protection,  and  sand  from 
under  the  battery  were  washed  away.  The  concrete  portion  of  the 
battery  was  standing  on  piling,  with  water  underneath. 

Emplacements  for  three  15-pounder  rapid-fire  guns:  All  sheet  piling 
and  nprap  revetment,  sand  protection,  and  sand  from  under  the  bat- 
tery were  washed  away.  The  concrete  portion  of  the  battery  was 
standing  on  piling,  with  water  underneath. 

The  electric  light  and  power  plants  at  10-inch  gun  battery  No.  1 
and  at  12-inch  mortar  battery  No.  1  were  practically  ruined  by  water. 
The  oil  engines  can  be  repaired. 

The  condition  of  the  uncompleted  batteries  not  transferred  to  the 
artillerv,  after  the  hurricane,  was  as  follows: 

Emplacements  for  eight  12-inch  mortars,  battery  No.  2:  All  sheet 
piling  and  riprap  revetment,  sand  protection,  and  sand  from  under  the 
battery  were  washed  away.  The  concrete  portion  of  the  battery  was 
standing  on  piling,  with  water  underneath.  The  mortars  and  carriages 
were  on  hand,  not  mounted,  and  were  buried  in  sand. 

Emplacements  for  two  15-pounder  rapid-fire  guns,  battery  No.  2: 
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All  sheet  piling  and  riprap  revetznent,  sand  protection,  and  sand  from 
under  the  battery  were  washed  away.  The  concrete  portion  of  the 
battery  was  standing  on  piling,  with  water  ondemeatn.  Two  guns 
were  on  hand,  not  mounted,  aim  were  buried  in  the  sand. 

The  mining  casemate  is  a  total  loss.  The  torpedo  storehouse  was 
swept  away,  also  the  cable  tank  house.  Nearly  all  the  torpedo  prop- 
erty was  lost;  many  of  the  mines  have  been  re-covered.  The  cable  tank 
was  not  damaged  and  the  cable  stored  in  it  was  not  lost.  The  system 
of  tracks  for  handling  torpedo  property  was  practically  destroyed. 

As  soon  as  possible  arter  the  hurricane  forces  were  put  to  work 
clearing  away  wreckage,  recovering  property,  and  cleaning  and  oiling 
guns,  carriages,  and  equipment. 

With  fun&  supplied  by  the  Ordnance  Department,  all  the  ordnance 
on  hand  has  been  cared  for  and  preserved  from  deterioration. 

The  batteries  left  standing  on  piling  have  been  protect^ed  from  the 
action  of  the  teredo  by  pumping  sand  underneath  them,  and  at  the 
close  of  the  fiscal  year  all  batteries  are  safe  from  this  danger. 

A  report  of  a  Board  of  Engineers  as  to  the  damages  to  fortifications 
in  Galveston  Harbor,  and  estimates  for  reconstructing  and  repairing 
same  is  printed  in  the  report  for  1901  for  the  Galveston  district 

By  act  of  Congress  approved  March  1, 1901,  the  sum  of  $992,000 
was  appropriated  for  the  reconstruction  and  repair  of  fortifications, 
Galveston,  Tex.  At  the  close  of  the  fiscal  year  plans  and  specifica- 
tions had  been  prepared  and  forwarded  for  approval,  and  the  over- 
hauling and  repairing  of  plant  and  construction  of  field  offices  was 
underway. 

(See  Appendix  8  S.) 

Defences  of  lake  porta. — Officers  in  charge  of  defenses  of  the  Detroit 
River:  Lieut.  Col.  Garret  J.  Ly decker.  Corps  of  Engineers,  until 
January  3, 1901,  and  Maj.  Walter  L.  Fisk,  Corps  of  Engineers,  since  that 
date ;  Division  Engineers,  Col.  John  W.  Barlow,  Corps  of  Engineers  (now 
brigadier-general.  Chief  of  Engineers,  United  States  Army,  retired), 
from  January  3  to  May  1, 1901,  and  Col.  Samuel  M.  Mansfield,  Corps  or 
Engineers,  since  May  9^901.  Officers  in  charge  of  defenses  of  Lake 
Champlain:  Col.  John  W.  Barlow,  Corps  of  Engineers  (now  brigadier- 
general,  Chief  of  Engineers,  United  States  Army,  retired),  until  May 
1,  1901,  and  Capt.  Harry  Taylor,  Corps  of  En^neers,  since  that  date; 
assistant,  Lieut.  Robert  R.  Raymond,  Corps  of  Engineers,  since  Ma^ 
31,  1901;  Division  Engineer,  Col.  Charles  R.  Suter,  Corps  of  Engi- 
neers, since  May  9, 1901.  Officers  in  charge  of  defenses  of  other  laxe 
ports  in  New  York:  Capt.  Graham  D.  Fitch,  Corps  of  Engineers,  until 
April  24,  1901,  and  Maj.  Thomas  W.  Syraons,  Corps  of  Engineers, 
since  that  date;  Division  Engineers,  Col.  George  L.  Gillespie,  Corps 
of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States 
Army),  until  April  30, 1901,  and  Col.  Charles  R.  outer.  Corps  of  Engi- 
neers, since  May  9,  1901. 

These  consist  of  four  works  of  older  type — two  of  which  are  garri- 
soned, one  is  in  the  charge  of  an  ordnance  sergeant,  and  one  is  in  the 
charge  of  an  ordnance  sergeant  with  a  fort  keeper  employed  to  care  for 
public  property  stored  there. 

Operations  during  the  year  consisted  of  repair  to  shore  protection  at 
one  fort  and  of  repairs  to  fences  at  another. 

(See  Appendix  3  T.) 
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Defeases  of  San  Diego^  Cat, — Officer  in  charge,  Capt.  James  J. 
Mey  ler,  Corps  of  Engineers;  Division  Engineers,  (5)1.  Samuel  M.  Mans- 
field, Corps  of  Engmeers,  to  November  23,  1900,  and  Col.  Jared  A. 
Smith,  Corps  of  Engineers,  since  December  1 5,  1900. 

At  the  beginning  of  the  fiscal  year,  the  modern  fortification  works 
consisted  of — 

Emplacements  for  four  10-inch  B.  L.  guns  on  disappearing  carriages, 
completed  and  armed. 

Emplacements  for  two  15-pounder  rapid-firing  guns  on  balanced- 
pillar  mounts,  completed  except  the  gun  platforms  and  one  blast  surface. 

Emplacements  lor  two  5-inch  rapid-fire  guns  on  balanced-pillar 
mounts,  completed  except  the  gun  platforms  and  a  few  minor  details. 

Battery  commander's  station,  in  progress  of  construction. 

Mining  casemate,  cable  tank,  and  torpedo  storehouse,  completed 
and  torpedo  material  stored  in  same. 

During  the  fiscal  year  the  roadway  and  torreplein  in  rear  of  the  10- 
inch  battory  were  regraded  and  the  cement  shea  and  construction  plant 
were  removed  from  the  parade.  At  the  16-pounder  battery  one  apron 
was  built  and  the  gun  platforms  partially  completed.  The  gun  carriages 
for  the  5-inch  battery  were  received,  the  gun  platforms  were  com- 
pleted, and  the  carriages  were  mounted  by  the  artillery.  This  battery 
was  turned  over  to  the  artillery  on  November  17,  1900.  The  battery 
commander's  station  was  completed  and  turned  over  to  the  artillery  on 
the  same  day.  Under  date  of  November  9, 1900,  an  allotment  was 
made  for  the  construction  of  two  emplacements  for  15-pounder  rapid- 
fire  guns,  but  the  work  of  construction  of  this  battery  was  delayed 
to  enable  the  Department  to  acquire  additional  land.  On  July  27, 1900, 
an  allotment  was  made  for  the  construction  of  three  datum  points  for 
range  finders.  These  datum  points  have  been  completed.  Regular 
inspections  were  made  of  the  torpedo  material  and  the  same  kept  in 
order.  The  mining  casemate,  cable  tank,  and  torpedo  storehouse  and 
all  torpedo  material  were  turned  over  to  the  care  of  the  artillery  on 
May  31,  1901. 

With  funds  allotted  from  appropriation  for  "Preservation  and 
Repair  of  Fortifications,"  minor  repairs  and  changes  were  made  in  the 
lO-mch  battery,  and  leaks  were  stopped  and  dampness  corrected  in 
rooms  and  passages  of  same. 

A  survey  was  made  of  the  northerlv  end  of  the  military  reservation, 
preparatory  to  turning  a  portion  of  tne  land  over  to  the  Navy  Depart- 
ment for  use  as  a  coaling  station,  a  small  area  being  reserved  for  the 
use  of  the  War  Department.  A  survey  was  also  made  of  the  additional 
land  required. 

(See  Appendix  8  U.) 

Defenses  of  San  Frandsco^  Gal. — Oflicer  in  charge,  Lieut.  Col. 
Charles  E.  L.  B.  Davis,  Corp  of  Engineers;  assistant,  Lieut.  George 
B.  Pillsbury,  Corps  of  Engineers,  from  August  1,  1900,  to  June  22, 
1901;  Division  Engineers,  Col.  Sainuel  M.  Mansfield,  Corps  of  Engi- 
neers, to  November  28,  1900,  and  Col.  Jared  A.  Smith,  Corps  of 
Engineers,  from  December  15, 1900,  to  May  8, 1901.  Officer  in  charge 
of  torpedo  defenses,  Lieut.  Col.  William  H.  Heuer,  Corps  of  Engineers. 

The  old  defenses  included  two  masonry  works  and  a  number  of 
ENO  1901 ^3 
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earthen  barbette  batteries  of  old  type  at  various  points  in  the  harbor, 
while  eleven  platforms  have  been  built  for  8-inch  converted  rifles. 

At  the  close  of  the  last  fiscal  year  the  modern  defenses  consisted  of 
a  pneumatic  dynamite  battery  of  three  16-inch  guns,  thirty-two  12-inch 
mortars  mounted  in  two  batteries,  a  battery  of  sixteen  12-inch  mor- 
tars, practically  completed,  eleven  12-inch  emplacements,  completed 
and  all  ffuns  mounted;  two  12-inch  gun  emplacements,  completed  with 
guns  and  carriages  ready  for  mounting;  two  12-inch  gun  emplacements, 
under  construction  and  almost  completed;  five  emplacements  for  lO-inch 
guns,  completed  and  all  of  the  guns  mounted;  six  emplacements  for 
8-inch  ^uns,  completed  and  all  of  the  guns  mounted;  two  emplace- 
ments ^r  8-inch  guns,  almost  completed;  two  emplacements  for  6-inch 
rapid-fire  guns  on  disapjjearing  carriages,  completed  and  the  carriages 
mounted,  guns  not  received;  five  emplacements  for  6-inch  rapid-fire 
guns  on  pUlar  mounts,  carried  as  far  as  could  be  before  mounts  are 
received;  four  emplacements  for  6-inch  Brown  segmental  wire-wound 
guns,  completed  except  setting  base  rings,  which  had  not  been  received; 
and  five  range-finder  stations,  type  A,  completed. 

During  the  year  the  work  of  construction  was  as  follows: 

A  battery  for  sixteen  12-inch  mortars  was  entirely  completed,  four 
carriages  mounted,  and  two  additional  carriages  ready  for  mounting; 
prelimmary  arrangements  for  commencing  work  on  a  battery  for  eight 
12-inch  mortars  were  being  made;  two  12-inch  guns  and  carriages 
were  mounted;  two  emplacements  for  12-inch  guns  were  entirely  com^ 
pleted,  except  setting  base  rings,  which  were  not  received;  base  rings 
were  set  in  two  emplacements  for  8-inch  guns;  an  ammunition  hoist 
was  installed,  a  teol  room  built,  and  gun  and  carriage  mounted  in  one 
of  these  8-inch  emplacements;  five  emplacements  for  6-inch  rapid-fire 
guns  on  pillar  mounts  were  completed  and  the  carriages  were  being 
mounted;  work  was  commenced  on  two  emplacements  for  16-pounder 
guns  and  on  changing  azimuth  circles  of  a  mortar  battery  with  mortars 
of  model  1891;  two  shelters  and  power  houses  for  30-inch  search- 
lights were  completed;  a  wharf  and  tramway  were  built  and  work 
sorted  on  several  new  engineer  buildings;  a  considerable  amount  of 
alteration  work  was  done  on  electric-lighting  plants  and  a  new  steamer 
was  in  course  of  construction  under  contract,  and  land  was  purchnsed 
and  paid  for  for  a  new  site  for  fortifications. 

At  the  torpdo  station  the  keeper,  with  such  assistance  as  was  neces- 
sary, kept  the  station  in  good  order  and  made  minor  repairs  during 
the  vear. 

The  roof  of  the  torpedo  shed,  which  was  damaged  by  a  windstorm, 
was  repaired,  and  the  Keeper's  dwelling,  which  was  injured  bj  a  land- 
slide, was  removed  to  a  more  secure  location  and  put  in  repair. 

Much  torpedo  material  was  received  from  the  depot  and  all  the  obso- 
lete material  was  either  shipped  to  the  depot  or  condemned  and  sold. 

The  buildings  are  in  good  condition. 

(See  Appendix  3  V.) 

Defenses  of  the  movith  of  the  Cohimbia  Rvoer, — Officer  in  charge, 
Capt.  William  W.  Harts,  Corps  of  Engineers,  to  August  18, 1900,  and 
Capt.  William  C.  Langfitt,  Corps  of  Engineers,  since  that  date;  Divi- 
sion Engineer,  Col.  Samuel  M.  Mansfield,  Corps  of  Engineers,  to 
November  28,  1900,  and  Col.  Jared  A.  Smith,  Corps  of  Engineers, 
since  December  16,  1900. 
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With  the  new  works  are  included  two  works  of  the  old  type,  with 
two  serviceable  15-inch  smoothbore  guns  (one  unmounted)  ana  two 
serviceable  8-inch  converted  rifles  mounted  on  front-pintle  carriages. 

At  the  close  of  the  fiscal  year  there  had  been  completed  six  emplace- 
ments for  10-inch  rifles  on  disappearing  carriages,  three  emplacements 
for  8-inch  rifles  on  disappearing  carriages  (one  experimental  carriage 
not  then  received),  one  mortar  batterv  of  eight  13-inch  rifled  mortars 
on  spring-return  carriages,  four  emplacements  for  6-inch  B.  L.  rifles 
on  aisappearing  carriages,  and  four  emplacements  for  15-pouqder 
rapid-fire  guns  on  balanced-pillar  mounts.  There  had  also  been  con- 
structed two  electric-light  stations,  two  mining  casemates,  one  torpedo 
storehouse,  two  cable  tanks,  and  a  wooden  platform  for  15-inch  smooth- 
bore gun.  All  of  the  completed  emplacements  had  been  turned  over 
to  the  artillery,  and  the  condition  of  ordnance  was  as  follows:  Five  10- 
inch  enns,  mounted,  one  gun  on  hand,  carriage  not  received;  eight 
12-incn  mortars,  mounted;  two  8-inch  guns,  mounted,  one  gun  on 
hand,  carriage  not  received;  four  6-inch  carriages,  mounted,  guns  not 
received. 

During  the  fiscal  year  two  additional  emplacements  for  15-pounder 
rapid-fire  guns  on  balanced-pillar  mounts  were  completed,  and  tiiese, 
as  well  as  the  two  electric-ught  stations,  two  mining  casemates,  one 
torpedo  storehouse,  and  two  cable  tanks,  including  all  submarine-min- 
ing material,  were  transferred  to  the  artillery. 

Plans  and  estimates  have  been  approved  and  allotment  was  made  on 
June  8,  1901,  for  the  construction  of  two  emplacements  for  6-inch 
rapid-fire  guns  on  Ordnance  Department  pedestal  mounts,  the  previous 
allotment  naving  been  withdrawn.  Assembling  the  material  and 
preparations  f  orl)eginning  this  work  are  in  progress.  One  service- 
able 15-inch  smoothbore  gun  was  dismounted  to  fdlow  of  tiiis  emplace- 
ment being  constructed. 

Changes  in  the  drainage  and  water-supply  systems  affecting  the  10- 
inch  ana  6-inch  batteries  were  authorized  and  completed,  and  storage 
battery  moved  from  emplacement  No.  3  to  No.  5  of  the  10-inch  Imt- 
tery.  Details  in  connection  with  change  of  wiring  and  completion  of 
the  electric  lighting  of  the  emplacements  were  attended  to,  and  mixer 
building,  trestles,  tracks,  etc.,  removed  and  grounds  cleared  of  all 
debris. 

For  the  completed  emplacements  of  modem  type  the  ordnance  is 
now  all  mounted  except  four  6-inch  rifles,  not  yet  received,  and  four 
15-pounders,  guns  ana  mounts  not  yet  received. 

(See  Appendix  8  W.) 

Defenses  of  Paget.  Sounds  Washmgton. — Officers  in  charge,  Oapt 
Harry  Taylor,  Corps  of  Engineers,  until  November  30, 1900,  and  Maj. 
John  Miilifl,  Corps  of  Engineers,  since  that  date;  assistant,  Lieut. 
Meriwether  L.  Walker,  Corps  of  Engineers,  till  January  19,  1901; 
Division  Engineers,  Col.  Samuel  M.  Mansfield,  Corps  of  Engineers, 
until  November  30, 1900,  and  Col.  Jared  A.  Smith,  Corps  of  Engineers, 
since  December  15, 1900. 

At  the  close  of  the  last  fiscal  year  emplacements  for  nine  10-inch 
^ns  and  four  12-inch  guns  on  nondisappearing  carriages,  and  for  four 
10-inch  guns  on  disappearing  carriages,  and  two  mortar  batteries  for 
sixteen  12-inch  mortars  each,  had  been  practically  completed.  Emplace- 
ments for  four  6-inch  rapid-fire  guns  on  balanced  pillar  mounts  had 
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been  completed  as  far  as  practicable  before  the  receipt  of  the  mounts, 
emplacements  for  two  5-inch  rapid-fire  guns  had  been  partly  com- 
pleted, and  emplacements  for  three  8-inch  guns  on  disappearing  car- 
riages had  been  commenced. 

rlans  and  estimates  had  been  prepared  for  three  emplacements  for 
10-inch  guns  on  disappearing  carriages,  for  a  mortar  battery  for  six- 
teen 12-inch  mortars,  for  emplacements  for  two  6-inch  rapid-fire  guns, 
and  for  emplacements  for  two  5-inch  rapid-fire  guns  ana  for  two  16- 
pounder  rapid -fire  guns.  These  plans  and  estimates  had  been  in  part 
approved, 

A  storehouse  for  torpedo  material  had  been  pai*tly  constructed,  and 
a  temporary  storage  basin  for  cable  had  been  built. 

There  had  been  mounted  complete  three  10-inch  and  two  12-inch 
guns  on  nondisappearing  carriages,  four  10-inch  guns  on  disappearing 
carriages,  and  sixteen  12-inch  mortars.  Carriages  for  four  10-inch 
guns  and  one  12-inch  gun,  nondisappearing,  and  for  ten  12-inch 
mortars  had  also  been  mounted. 

One  10-inch  gun,  sixteen  12-inch  mortars,  and  two  mortar  carriages 
had  been  received,  but  were  not  mounted. 

During  the  year  construction  work  on  gun  and  mortar  emplacements 
was  as  follows: 

Emplacenients  for  three  10-inch  guns  on  disappearing  carriages, 
commenced;  .for  three  8-inch  guns  on  disappearing  carriages,  nearly 
finished;  for  ifejwo  5-inch  rapid-fire  guns  on  balanced-pillar  mounts, 
practicalljr  finiohed;  for  two  5-inch  guns,  mounts  not  determined, 
partly  built  (complete  battery  to  be  for  three  guns);  for  two  15- 
pounder  rapid-tire  guns,  partly  built;  for  two  15-pounder  rapid-fire 
guns,  commenced;  "and  for  four  15-pounder  rapid-fire  guns,  com- 
menced.    A  battery  for  eight  12-inch  mortars  was  commenced. 

There  were  mounted  complete  one  12-inch  gun  and  six  10-inch  guns 
on  nondisappearing  carriages,  and  sixteen  12-inch  mortars.  The  cyl- 
inders for  SIX  5-inch  rapid-fire  guns  were  set,  and  the  top  carriages  of 
three  of  them  placed,  the  latter  being  partly  done  by  the  artilleiy 
troops.  One  12-inch  gun,  three  8-incn  guns,  and  eight  mortar  car- 
riages not  mounted  were  on  hand  at  the  close  of  the  year. 

A  considerable  amount  of  finishing  work  about  the  several  com- 

I)leted  batteries  was  done,  consisting  of  grading  and  trimming  slopes, 
aying  drains,  and  road  construction. 

Contract  has  been  made  for  two  fire  commanders'  stations  and  one 
battery  commander's  station,  and  plans  have  been  prepared  for  one 
fire  commander's  station  and  one  battery  conunanders  station  in  addi- 
tion. 

The  torpedo  storehouse  was  practically  completed  except  heating 
and  lighting  plant,  and  the  material  was  stored  ih  it. 
(See  Appendix  3  X.) 

Defenses  of  Scm  Jucm^  P.  JR. — Officers  in  charge,  Capt.  William  V. 
Judson,  Corps  of  Engineers,  until  August  6,  1900,  and  Capt.  Clement 
A.  F.  Flagler,  Corps  of  Engineers,  since  October  19,  1900. 

Plans  and  estimates  were  prepared  for  the  conversion  of  a  semaphore 
tower  on  El  Moro  into  a  practice  station  for  a  type-A  range  finder. 

Some  repairs  were  made  on  the  masonry  work  of  El  More. 

(See  Appendix  3  Y.) 
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EQUIPMENT   OF    ENGINEER   TROOPS  AND   CIVILIAN   ASSIST- 
ANTS TO  ENGINEER  OFFICERS. 

By  act  of  Congress  approved  May  26, 1900,  the  sum  of  125,000  was 
appropriated  for  the  equipment  of  engineer  troops  in  the  field,  for  the 
procurement  of  ponton  trains,  intrenching  tools,  instruments,  drawing 
materials,  etc.,  and  the  sum  of  $25,000  for  civilian  assistants  to  engineer 
officers  serving  on  the  staffs  of  division,  corps,  and  department  com- 
manders, to  enable  them  to  secure  the  employment  of  surveyors,  drafts- 
men, photographers,  and  clerks.  Both  appropriations  are  limited  to 
the  fiscal  year  1901.  Of  the  appropriation  for  equipment  of  engineer 
troops  there  was  allotted  $24,948.88,  leaving  a  balance  of  $56.12,  which 
will  revert  to  the  Treasury.  Of  the  appropriation  for  civilian  assist- 
ants to  engineer  officers  there  was  allotted  $15,862.50,  leaving  a  balance 
of  $9,187.50.  which  will  revert  to  the  Treasury. 

With  the  lunds  appropriated  for  the  purposes  above  stated  engineer- 
ing supplies  have  been  furnished,  mainly  through  the  Engineer  Depot 
at  Willets  Point,  N.  Y.,  for  the  various  military  departments  in  the 
United  States,  the  Philippines,  and  Porto  Rico,  and  the  several  engineer 
officers  of  important  military  comniands  and  departments  have  been 
supplied  with  the  necessary  civilian  assistants. 

tor  the  fiscal  year  ending  June  30,  1902,  there  was  appropriated  by 
the  army  appropriation  act  of  March  2,  1901,  $20,000  for  equipment 
of  engineer  troops  and  $25,000  for  civilian  assistants  to  engineer  offi- 
cers, and  the  sum  of  $25,000  each  for  engineer  equijJment  of  troops 
and  for  civilian  assistants  to  engineer  officers  is  estiiHfe.ted  as  required 
for  the  next  fiscal  year.  The  title  "Engineer  Equipment  of  Troops" 
is  now  adopted  in  the  estimates  in  lieu  of  ^^  Equipment  of  Engineer 
Troops"  for  the  former  item  of  appropriation,  for  the  reason  that  it 
has  been  found  necessary  to  provide  engineer  equipment  to  troops  of 
the  Army  other  than  the  battalions  of  engineers. 

For  details  of  expenditures  under  these  appropriations  see  Appen- 
dixes No.  8  Y,  5,  and  6. 

ESTIMATEB  OF  APFBOPBIATIOMS  BBQUIBBD  FOB  1902-1903. 

FbrtificcBtions, 

For  flnm  and  mortar  batteries: 

For  constniction  of  gun  batteries $4, 000, 000 

For  instidlation  of  range  and  position  finders 150, 000 

$4,150,000 

For  sites  for  fortifications  and  seacoost  defenses 2, 000, 000 

For  searchlights  for  harbor  defenses: . 

,  For  purchase  and  installation  of  i^iearchli^hts 500, 000 

*  For  mstallation  of  post  mains  aiid  condmts ^. 500, 000 

1,000,000 

For  protection,  preservation,  and  repair  of  fortifications 300, 000 

For  preparation  of  plans  for  fortifications .'. 5, 000 

For  sapplies  for  seaooast  d ef enses 25, 000 

For  sea  walls  and  embankments 150,000 

For  fiULDg  in  Fort  Delaware  Beservation 120,000 
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For  torpedoes  for  harbor  defense: 

For  the  purchase  of  submarine  mines  and  necessary  appli- 
ances to  operate  them;  for  closing  the  channels  leadii^  to 
our  principal  seaports  includins  our  island  possessions; 
for  needful  casemates,  cable  galleries,  etc,  to  render  it 
possible  to  operate  submarine  mines,  and  for  continuing 

torpedo  experiments $100,000 

Fortugboat,  to  transfer  to  the  artillery 26,000 

$125,000 

Total 7,875,000 

For  en^eer  equipment  of  troops 26, 000 

For  civilian  assistants  to  engineer  officers 25,000 

POST  OF  FORT  TOTTEN,  N.  Y. 

This  post  was  under  the  ooininand  of  Maj.  John  G.  D.  Knight, 
Corps  or  Engineers,  until  April  29,  1901,  when  he  was  relieved  by 
Maj.  William  M.  Black,  Corps  of  Engineers. 

During  the  year  $7,202.45  were  allotted  for  the  repair  of  buildings, 
roads,  and  walks;  $34,268  for  a  new  artillery  barracks;  $6,909  for  a 
new  ordnance  storehouse,  and  $775  for  a  boathouse.  All  of  the  new 
building  were  completed  and  occupied. 

The  older  buildings  on  the  post  were  built  from  time  to  time  as 
funds  became  available,  and  the  greater  part  of  them  are  now  practi- 
cally unserviceable.  To  provide  for  the  garrison  required  under  the 
new  conditions,  viz,  the  engineer  band,  3  companies  of  engineer  troops, 
and  2  companies  of  artillery,  and  the  extra  officers  under  instruction 
at  the  Engineer  School,  with  a  total  of  30  officers,  there  should  be  pro- 
vided 9  sets  of  married  officers  quarters,  one  building  for  8  unmarried 
officers,  1  administration  and  school  building,  1  band  barracks,  1  artil- 
lery barracks,  and  1  addition  to  the  quartermaster  and  commissary 
storehouse,  and  5  buildings  should  be  moved  and  refitted.  The  total 
estimated  cost  of  the  work  is  $163,000. 

The  post  offers  advantages  for  the  Engineer  School  which  are  not 
found  at  any  other  military  reservation.  It  should  be  enlarged,  and 
for  reason  of  sanitation  and  to  gain  some  of  the  needed  bnd,  the 
marsh  od  its  western  and  southern  boundaries  should  be  reclaimed 
and  filled. 

The  total  estimated  cost  of  the  land  required  and  of  filling  and 
reclaiming  14  acres  of  marsh  land  is  $114,000.  It  is  believed  that  the 
importance  of  the  post  and  school  fully  warrant  the  expenditures 
reconmiended. 

UNITED  STATES  ENGINEER  80HOOL. 

The  engineer  officer  in  conmiand  of  the  post  of  Fort  Totton  is  the 
commandant  of  the  school.  The  captains  commanding  the  engineer 
companies  on  duty  at  the  post  are  the  instructors.  The  object  of  the 
school  is  to  supplement  the  theoretical  and  primary  course  of  engineer- 
ing instruction  given  at  the  United  States  Military  Academy,  by  theo- 
retic and  practical  work,  and  by  examination  of  works  of  eng^ineering 
which  are  being  carried  on  in  the  vicinity.  The  course  is  intended 
primarily  for  officers  assigned  to  the  Corps  of  Engineers,  and  second- 
arily for  officers  of  other  branches  of  the  service  who  may  desire  to 
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obtain  a  knowledge  of  special  branches  of  the  course.  The  usefulness 
of  the  school  could  be  further  extended  by  admitting  officers  of  the 
National  Guard  for  special  instruction. 

The  regular  work  of  the  school  was  interrupted  during  the  latter 
part  of  the  fiscal  year  by  the  necessity  for  organizing  and  training 
the  additional  companies  of  engineer  troops  authorized  by  the  act  for 
the  reorganization  of  the  Army. 

The  work  of  compiling  a  field  manual  adapted  to  the  reouirements 
of  our  military  system  was  begun,  Chapters  I,  II,  ana  III  have 
been  compiled,  and  are  now  under  revision.  Chapter  IV  has  been 
commenced. 

ENGINEER  TROOPS. 

Until  March  2  the  engineer  troops  of  the  garrison  consisted  of  Com- 
panies C  and  D.  Companies  A,  B,  and  E  of  the  Battalion  of  Engineers 
were  on  duty  in  the  Philippines.  A  detachment  of  60  men  from  Com- 
panies C  and  D  was  stationed  at  West  Point  after  the  departure  of 
Company  E  from  that  station  July  24,  en  route  for  China.  While 
en  route  the  destination  of  Company  E  was  changed  to  the  Philippines. 
The  duties  of  the  engineer  troops  in  the  Philippines  was  most  varied 
in  character  and  is  reported  elsewhere.  A  detacnment  of  1  officer  and 
20  enlisted  men  from  Companies  A  and  B  accompanied  the  Pekin  relief 
expedition,  and  performed  varied  service  in  addition  to  taking  an 
active  part  on  the  firing  line  in  the  attacks  on  Tientsin  and  Pekin. 

The  duties  of  the  companies  in  the  United  States  are  detailed  in  the 
report  of  the  commanding  officer. 

In  the  reorganizationprescribed  in  accordance  with  the  act  approved 
February  2,  1901,  the  First  Battalion  of  Engineers  was  formed  in  the 
Philippines  from  the  companies  serving  there,  and  the  new  companies 
were  designated  A,  B,  C,  and  D.  The  Second  Battalion  was  formed 
from  Companies  C  and  D  at  Fort  Totten,  and  the  new  companies  desig- 
nated E,  F,  G,  and  H.  The  companies  of  the  Third  Battalion  were 
formed  as  follows:  I,  K,  and  L  from  a  detachment  of  45  men  from 
former  Companies  C  and  D  (of  whom  1 1  were  absent  on  detached  serv- 
ice and  furlough),  after  the  departure  of  the  Second  Battalion  for  the 
Philippines  June  17,  and  M  from  the  detachment  at  West  Point.  At 
the  ena  of  the  fiscal  vear  the  nucleus  of  the  companies  serving  at  Fort 
Totten  was  organ  izea  provisionally  as  Company  1,  to  be  divide  as  soon 
as  the  number  of  men  available  should  be  sufficient  to  provide  an  organ- 
ization for  the  three  companies.  Before  its  departure  the  Second 
Battalion  was  instructed  as  fully  as  possible  in  its  duties  as  engineer 
soldiers. 

Under  the  organization  of  the  Aimy  the  Engineer  Battalions  must 
be  prepared  to  perform  any  or  all  classes  of  engineering  work.  Expe- 
rience nas  shown  that  full  measure  of  efficient  engineer  service  can 
not  be  rendered  at  all  times  so  long  as  the  engineer  troops  under  the 

S resent  organization  are  habitually  dismounted.  In  campaigns  con- 
ucted  by  cavalry  or  mounted  infantry,  to  which  engineers  are  and 
should  be  attachea,  it  would  appear  that  tne  best  interests  of  the  service 
would  be  met  if  one  company  of  each  of  the  battalions  of  engineers  be 
mounted  and  provided  with  the  necessary  pack  animals  for  carrying 
equipment,  ete.  By  such  an  or^nization  it  will  always  be  possible  to 
have  a  large  detachment  of  engineer  troops  in  the  immediate  advance, 
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ready  and  prepared  to  do  any  kind  of  expert  service  required  to  facil- 
itate the  operations  of  troops,  whether  it  be  the  demolition  of  obstacles, 
th(5  repair  of  roads,  the  construction  of  bridges,  or  the  collection  of 
information  with  field  sketches. 

The  facilities  for  instruction  at  Fort  Totten  are  sufficient  (providing 
additional  area  be  obtained),  with  the  exception  of  instruction  in  railroad 
construction  and  operation.  ITor  this  a  plant  is  required,  the  estimated 
cost  of  which  is  $10,000.  The  necessity  for  such  instruction  is  evident, 
and  the  appropriation  is  recommended. 

ENGINEER  DEPOT. 

The  general  property  in  the  Engineer  Depot  has  been  cared  for. 

Materials,  tools,  etc.,  needed  for  current  repairs  and  instruction  of 
engineer  troops;  instruments  for  issue  to  officers  engaged  on  public 
works  and  surveys,  and  professional  works  for  library  of  Engineer 
School,  have  been  purchased  during  the  year  at  a  total  expense  of 
*9,985.59. 

Additions  have  been  made  to  the  ponton  and  bridge  equipage  by 
the  purchase  of  materials  needed,  and  three  divisions  of  each  advance 
guard  and  reserve  ponton  trains  have  been  completed. 

Work  was  undertaken  in  May  to  overhaul,  assort,  and  repair  the  old 
ponton  wagons,  of  which  there  have  been  about  669  in  store  since  the 
close  of  the  civil  war.  At  the  close  of  the  fiscal  year,  99  of  these 
wagons  were  completed  by  hired  labor  and  are  now  serviceable  for  uj^c 
in  uie  field.  This  work  will  be  continued,  and  it  is  hoped  that  a  lar^e 
number  of  these  old  wagons  will  be  made  entirely  serviceable. 

A  number  of  engineering  models  have  been  sent  from  the  Engineer 
Museum  to  the  Pan-American  Exposition. 

A  new  Engineering  Field  Manual  was  under  preparation  and  the 
chapter  on  surveys  and  reconnaissance  is  practically  completed. 

Numerous  purchases  and  issues  have  been  made  of  intrenching  tools, 
materials,  instruments,  and  drawing  materials  for  use  of  engineer 
troops  serving  in  our  island  possessions.  The  cost  of  the  materials  so 
purcnased  amounted  to  $10,999.17. 

The  Second  Battalion  of  Engineers  was  fitted  out  for  service  in  the 
Philippines  with  astronomical  and  surveying  instruments,  reconnais- 
sance and  drafting  materials,  field  photographic  outfit,  blacksmiths', 
carpenters',  plumbers',  and  intrenching  tools  and  materials,  and  a 
library  of  technical  books. 

vmpplies  for  the  four  companies  of  the  Third  Battalion,  recently 
org-anized,  have  been  procured  with  the  limited  funds  available  at  the 
close  of  the  fiscal  year. 

Purchases  to  the  amount  of  $87,982.70,  from  Philippine  funds,  have 
been  made,  consisting  of  materials  for  road  construction,  such  as  road 
rollers,  road  plows,  carts,  wi^ons,  pile  drivers,  scows,  and  miscellane- 
ous tools  and  hardware. 

Purchases  of  submarine  mining  materials  to  supply  deficiencies  at 
various  localities  have  been  made,  and  the  issues  made  during  the  year 
amounted  to  over  1,000,000  pounds. 

Torpedo  manuals  of  the  several  editions  have  been  called  in  with  a 
view  to  their  transfer  to  the  Artillery  Corps. 
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STATEMENT  OF  FUNDS. 

Congress  has  appropriated  as  follows: 

I.  For  Engineer  Depot  at  Willets  Point,  N.  Y.,  for  fiscal  year  ending 
June  30,  1899: 

July  1,  1900,  balance  unexpended $1,350.00 

June  30,  1901,  expended  during  fiscal  year 1, 350. 00 

II.  For  Engineer  Depot  at  Willeto  Point,  N.  Y.,  for  fiscal  year  ending 
June  30,  1900: 

July  1,  1900,  balance  unexpended 753.09 

August  6,  1900,  turned  into  the  Treasury ^333. 17 

June  30,  1901,  expended  during  fiscal  year 419. 92 

753.09 

III.  For  Engineer  Depot  at  Willets  Point,  N.  Y.,  for  fiscal  year  ending 

June  30,  1901 10,000.00 

June  30,  1901,  expended  during  fiscal  year $8, 373. 41 

June  30,  1901,  amount  pledged 1,612.18 

June  30,  1901,  to  be  turned  into  the  Treasury 14.41 

10,000.00 

IV.  Torpedoes  for  Harbor  Defense: 

1.  Act  March  3,  1899,  for  **Torpedo  Experiments"— 

July  1, 1900,  balance  unexpended 2,715.76 

July  1,  1901 ,  balance  available 1 ,  808. 72 

2.  Act  March  3,  1899,  for  ''Purchase  of  Designated  Classes  of 

Torpedo  Material' ' — 

July  1,  1900,  balance  unexpended 22,522.45 

June  30,  1901,  expended  during  fiscal  year 22,522.45 

3.  Act  May  25,  1900,  for  ''Purchase  of  Submarine  Mining  ^lateri- 

als  "  etc 

July  13,  1900,  amount  allotted 16,500.00 

July  1,  1901,  balance  available 2,922.28 

4.  Act  March  1,  1901,  for  "Purchase  of  Submarine  Mining  Materi- 


als." etc. — 
Lpril : 


April  19,  1901,  amount  allotted 17,000.00 

July  1,  1901,  balance  available 16,300.00 

V.  Equipment  of  Engineer  Troops,  1900: 

1.  For  "Instrumento,"  etc. — 

July  1,  1900,  balance  unexpended 811.70 

June  30,  1901,  expended  during  fiscal  year |782. 10 

June  30,  1901,  withdrawn  during  fiscal  year 29.60 

811.70 

2.  For  "Fitting  out  Ponton  Trains"— 

July  1,  1900,  balance  unexpended 906.91 

June  30,  1901,  expended  during  fiscal  vear $904. 09 

June30,  1901,  withdrawn  during  fiscal  year 2.82 

906.91 

Fiscal  year,  1901— 

3.  For  "Instruments,  Intrenching  Tools,"  etc: 

June  30, 1901,  total  of  allotments  received  during  fiscal  year ...    11, 000. 00 
July  1,  1901,  balance  available .83 

4.  For  "Completing  Ponton  Trains:" 

June  30,  1901 ,  total  of  allotments  received  during  fiscal  year ...      8, 250. 00 
July  1,1901,  balance  available 6.46 
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VI.  "Preservation  and  Repair  of  Fortifications:" 

Act  March  3,  1899,  for  "Purchase  of  Hygrometers  and  Ther- 
mometers"— 

July  1,  1900,  balance  unexpended 1424.16 

June  30,  1901,  amount  expended  and  withdrawn  during  fiscal 
year 424.16 

VII.  Appropriation  "Philippine  Commission."    Act  One.    Public  Civil 
Funos,  United  States  Military  Government  of  the  Philippines: 
For  "Materials  for  Road  Construction  in  the  Philippines" — 

November  17,  1900,  amount  assigned 100,000.00 

June  30,  1901,  expended  durinfl;  fiscal  year $87, 982. 70 

June  17,  1901,  transferred  to  oisbursing  agent 

Philippine  revenues,  Washington,  D.  C 12, 017. 30 

100,000.00 

HBW  APPBOPRIATIONB. 

I.  For  Engineer  Depot  at  Willets  Point,  N.  Y.,  for  fiscal  year  ending 

June  30,  1902 $22,000.00 

IL  For  Equipmentof  Engineer  Troops,  for  fiscal  year  ending  June  30, 1902 .      9, 000. 00 

ESTIMATES  OP  APPROPRIATIONS  REQUIRED   FOR  1902-1903. 

The  reservation  at  Willets  Point,  N.  Y.,  having  been  found  to  be  of 
insuflicient  extent  to  accommodate  all  the  military  interests  centered 
there,  has  been  transferred  to  the  artillery  since  the  close  of  the  fiscal 
year  1901,  and  the  engineer  troops  and  school  will  be  moved  to  Wash- 
ington Barracks,  D.  (T.,  within  a  few  weeks,  under  orders  of  the  Secre- 
tary of  War,  issued  September  3, 1901.  The  Engineer  Depot,  or  parts 
thereof,  will  also  be  moved  from  Willets  Point  to  another  post,  or  to 
other  posts,  before  the  next  appropriation  therefor  becomes  available. 

UNrrED  STATES  ENGINEER  DEPOT. 

For  incidental  expenses  of  the  depot,  including  fuel,  li{?ht8, 

chemicals,  stationery,  hardware,  machinery,  pay  of  civilian 

clerks,  mechanics,  and  laborers,  extra-duty  pay  to  soldiers 

necessarily  emplojred  for  ^riodis  not  less  than  ten  days  as 

artificers  on  work  in  addition  to  and  not  strictly  in  the  line 

of  their  military  duties,  such  as  carpenters,  blacksmiths, 

draftsmen,  printers,  lithographers,  pnot(f;raphers.  engine 

drivers,  telegraph  oi)erator8,  teamsters,  wheelwrignts,  ma- 
sons, machinists,  painters,  overseers,  laborers;  repairs  of, 

and  for  materials  to  repair,  public  Duildings,  machinery, 

and  unforeseen  expenses I.  110,000.00 

For  purchase  and  repcdr  of  instruments,  to  be  issued  to  officers 

of  the  Cori>s  of  Engineers  and  to  officers  detailed  and  on 

duty  as  acting  engineer  officers,  for  use  on  public  works  and 

surveys 3,000.00 

$13,000.00 

UNTrBD  STATES  ENGINEER  SCHOOL. 

For  equipment  and  maintenance  of  the  United  States  Engi- 
neer School  at  Washington  Barracks,  D.  C,  including  pur- 
chase of  instruments,  implements,  and  materials  for  use  of 
the  school  and  for  instruction  of  engineer  troops  in  their 
special  duties  as  sappers  and  miners;  lor  land  and  subma- 
rine mines,  pontoniers,  torpedo  drill,  and  signaling;  for 
purchase  and  binding  of  professional  works  of  recent  date 
treatinff  of  military  and  civil  engineering  and  kindred  scien- 
tific suDJecto,  for  tne  library  of  the  United  States  Engineer 
School;  for  incidental  expenses  of  the  school,  including  f  ud* 
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lights,  chemicals,  stationery,  hardware,  machinerv,  and 
boats;  for  pay  of  civilian  clerks,  mechanics,  and  laborers; 
for  extra-auty  pay  to  soldiers  necessarily  employed  for 
periods  not  less  than  ten  days  as  artificers  on  work  in 
addition  to  and  not  strictly  in  the  line  of  their  military 
duties,  such  as  carpenters,  blacksmiths,  draftsmen,  printers, 
lithographers,  engine  drivers,  tele^ph  operators,  team- 
sters, wheelwrights,  masons,  machinists,  painters,  overseers, 
laborers;  repairs  of,  and  for  materials  to  repair,  public  build- 
ings, machinery,  and  unforeseen  expenses,  and  for  travel 
expenses  of  officers  on  journeys  approved  by  the  Chief  of 
Engineers  and  made  for  the  purpose  of  instruction:  Pro- 
rridedy  That  the  traveling  expenses  herein  provided  for  shall 

be  in  lieu  of  mileage  and  other  allowances $40, 000. 00 

To  provide  means  for  the  theoretical  and  practical  instruction 
at  the  United  States  Engineer  School,  by  the  purchased  of 
text-books,  books  of  reference,  scientific  and  professional 

papers,  and  for  other  absolutely  necessary  expenses 5, 000. 00 

$45, 000. 00 

(See  Appendix  No.  5.) 

OPERATIONS     OF    THE     ENGINEER     DEPARTMENT     IN    THE 

PHILIPPINES. 

Officers  in  charge  of  the  engineer  department,  Division  of  the 
Philippines:  Mai.  John  Biddle,  Corps  of  Engineers,  to  April  28, 
1901;  since  that  date,  Maj.  Clinton  B.  Sears,  Corps  of  Engineers. 

Officers  on  duty  as  assistants  to  the  division  engineer:  First  Lieut. 
Frederick  W.  Altstaetter,  Corps  of  Engineers,  to  January  22,  1901; 
Capt.  C.  F.  O'Keefe, Thirty-sixth  Infantry,  United  States  Volunteers,  all 
year;  First  Lieut.  Alvin  K.  Baskette,  Thirty-seventh  Infantry,  United 
States  Volunteers  (now  first  lieutenant,  Third  Infantry,  United  States 
Army),  since  January  9,  1901;  Second  Lieut.  George  E.  Stewart, 
Nineteenth  United  States  Infantry  (now  first  lieutenant.  Fifteenth 
Infantry),  since  July  20,  1900. 

Engineer  officer.  Department  of  Northern  Luzon;  Capt.  Greorge  A. 
Zinn,  Corps  of  Engineers,  since  September  6, 1900.  Engineer  officer. 
Department  of  Southern  Luzon:  First  Lieut.  John  C.  Dakes,  Corps 
of  Engineers,  to  May  28,  1901;  First  Lieut  Sherwood  A,  Cheney, 
Corps  of  Engineers,  since  that  date. 

I.    FIRST  BATTALION  OP  ENOINEEBS. 

This  battalion  was  organized  in  Manila  from  the  old  Companies  A, 
B,  and  E  under  authority  of  General  Orders,  No.  22,  current  series, 
Adjutant-General's  Office.  Mai.  Clinton  B.  Sears,  Corps  of  Engineers, 
was  assigned  to  command  by  General  Orders,  No.  79,  current  series. 
Division  of  the  Philippines.  The  designation  of  Company  E  was 
changed  to  Company  C  and  a  new  Company  D  was  organized  by  trans- 
ferring men  from  the  other  three  companies.  The  present  strength 
of  the  oattalion  is  12  officers  and  896  enlisted  men. 

The  duties  of  the  battalion  during  the  year  have  been  principally 
road  reconnaissances  and  the  construction  and  repair  of  roads,  bridges, 
and  ferries. 

Lieut.  Frederick  W.  Altstaetter,  Corps  of  Engineers,  was  captured  by 
the  insurgents  on  August  1, 1900,  and  releasecTon  November  28, 1900. 
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On  June  10,  1901,  Lieut.  Walter  H.  Lee,  Corps  of  Engineers,  wa.s 
killed  during  an  attack  on  the  insurgent  intrencnments  near  Lipa. 

n.  OFFICE  WORK  AND  SUFPLY  DEPARTMENT. 

The  office  work  has  been  the  usual  routine.  The  supply  depart- 
ment has  purchased  (both  in  the  United  States  and  in  therhilippines) 
large  quantities  of  tools,  lumber,  and  other  materials  for  the  construc- 
tion of  roads,  bridges,  and  ferries. 

m.   MAP  WORK. 

The  compilation  of  maps  and  i:econnai8sances  has  been  continued 
thro^hout  the  year.  Over  8,800  maps  (chiefly  blue  prints)  have  been 
distributed  throughout  the  division. 

Instruments  of  various  kinds  have  been  issued  to  officers  in  the 
division  for  use  in  obtaining  data  for  the  compilation  of  maps. 

rv.    ROADS  AND  BRIDGES. 

This  work  has  been  carried  on  under  an  appropriation  from  the 
island  funds.  Examinations  of  the  roads  and  estimates  for  their  repair 
were  made  by  officers  of  the  First  Battalion  of  Engineers.  The  actual 
work  was  carried  on  under  direction  of  officers  of  the  Corps  of  Engi- 
neers so  far  as  possible,  but  it  was  found  necessary  to  obtain  the 
services  of  officers  of  other  branches  of  the  service  on  account  of  the 
large  amount  of  work  to  be  done. 

The  Quartermaster's  Department  supplied  transportation  to  the 
extent  of  587  mules  and  148  wagons. 

About  700  miles  of  road  in  the  island  of  Luzon  have  been  repaired 
more  or  less  completely  or  rebuilt  entirely. 

v.    EXPENDrrURES. 

(a)  Funds  allotted  by  the  Chief  of  Engineers: 

**  avilian  AssifltantB  to  Engineer  Officers,  1901:" 

Received $7,000.00 

Expenditures |4, 774. 57 

Tamed  into  subtreasory  at  San  FrandBco 2,225.43 

7,000.00 

« Equipment  of  Engineer  Troops,  1901:" 

Received $3,000.00 

Expenditures - $586.94 

Turned  in  to  subtreasury  at  San  Francisco 2,413.06 

3,000.00 

(J)  Public  civil  funds: 

Allotments  from  appropriation  for  construction  of  highways  and  bridges: 

Amount  received $780,600.00 

Expenditures: 

For  tools,  supplies,  office  expenses $196,961.85 

For  construction 549,985.72 

Balance  on  hand 33,552.43 

780,500.00 

YI.    GENERAIi  BEMABKS. 

The  military  operations  in  the  division  for  the  year  have  been  on  a 
small  scale  and  the  services  of  engineer  troops  in  the  field  have  not 
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been  required.    The  road  and  bridge  work,  however,  has  been  exten- 
sive and  important.     The  lack  of  a  sufficient  number  of  en^neer  offi- 
cers and  troops  has  been  a  serious  handicap  in  the  prosecution  of  this 
work. 
(See  Appendix  No.  8.) 

SERVICE  OF  OFFICERS  OF  THE  CORPS  OF  ENGINEERS 
IN  THE  FIELD,  WITH  TROOPS,  AND  AS  OFFICERS  OF 
UNITED    STATES    VOLUNTEERS,    SINCE   APRIL,    1898. 

BRIO.  GEN.  GEORGE   L.  GILLESPIE. 

MayZ6toJwie7^  189S. — Member  of  Board  of  officers  to  examine 
applicants  for  commissions  in  the  First  Regiment,  United  States  Vol- 
unteer Engineers. 

May  27^  1898. — Appointed  briofadier-goneral,  United  States  Volun- 
teers. 

JwneS^  1898. — Assigned  to  First  Army  Corps,  ChickamaugaPark,  Qu. 

Jtme  ^,  1898. — Assigned  to  the  commana  of  the  Department  of  the 
East,  to  relieve  Brig.  Gen.  Royal  T.  Frank. 

Jime  30^  1898,  — Assumed  command  of  the  Department  of  the  East. 

October  4,  1898. — Relinquished  command  of  the  Department  of  the 
East. 

October  31,  1898. — Honorably  discharged  from  the  Volunteer  Army 
of  the  United  States. 

COL.  PETER  C.  HAINS. 

May  ^,  1898. — Appointed  brigadier-general  of  volunteers. 

June 3, 1898. — Directed  to  report  to  Major-General  Brooke,  at  Chick- 
amauga  Park,  for  assignment  to  duty  with  the  troops  in  the  camp  which 
had  \^en  established  there. 

June  19^  1898. — Reported  to  General  Brooke  at  Camp  Thomas  for 
duty  and  was  assigned  to  the  conamand  of  the  Third  Division  of  the 
First  Army  Corps. 

June  ^P,  1898. — Was  assigned  to  the  command  of  the  Second  Brigade 
of  the  First  Division  of  floe  First  Army  Corps,  consistinff  of  the 
Fourth  Ohio,  Fourth  Pennsylvania,  and  Third  Illinois  Volunteer 
Infantry. 

Remained  in  Camp  Thomas  getting  the  brigade  into  shape  for  opera- 
tions in  foreign  parts  until  July  22,  when  the  brigade  departea  for 
Porto  Rico  via  Newport  News.  Arrived  at  the  latter  place  Sunday, 
July  24,  and  embai'ked  for  Porto  Rico  on  the  29th,  the  United  States 
auxiliary  cruiser  St.  Pa^il  carrying  the  Fourth  Ohio  as  well  as  brigade 
headquarters. 

August  i,  1898. — ^The  Si,  Paul  arrived  at  Guanica,  P.  R.,  anchoring 
off  the  harbor.  Was  informed  that  the  steamer  St.  Louis,  with  Major- 
General  Brooke  and  staff  on  board  and  the  Third  Illinois  Volunteer 
Infantry,  had  gone  to  Ponce.  Left  Guanica  about  2  p.  m.  and  arrived 
at  Ponce  about  5.30  p.  m.,  August  1. 

August  S,  1898. — ^Ihe  brigade  left  Ponce  and  proceeded  to  Arroyo, 
where  it  arrived  about  10.30  a.  m.  During  the  two  days  following  the 
landing  of  the  brigade  was  effected  by  means  of  lighters. 

August  5, 1898. — By  direction  of  General  Brooke,  commanding  the 
First  Army  Corps,  left  Arroyo  at  7  a.  m.  with  the  Fourth  Ohio  Volun- 
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teers,  CJolonel  Coit  commanding,  and  2  Sims-Dudley  dynamite  guns, 
to  seize  and  hold  the  town  of  Guayaroa,  about  5  miles  to  the  westward. 
It  was  reported  that  the  town  was  occupied  by  about  300  Spaniards. 
After  a  slight  skirmish,  in  which  4  men  were  wounded,  the  town 
was  captured.  There  is  a  good  macadamized  road  leading  from  Guay- 
ama  to  San  Juan.  Prepamtions  were  made  to  advance  on  this  road 
simultaneously  with  a  column  from  Ponce  composed  of  troops  under 
command  of  Maj.  Gen.  J.  H.  Wilson.  August  8,  1898,  a  reconnais- 
sance was  made  by  2  companies  of  the  Fourth  Ohio  on  the  main  road 
to  San  Juan,  which  brought  on  an  action  at  Lsls  Palmas,  in  which  3 
men  were  wounded. 

By  direction  of  Major-General  Brooke  the  brigade  remained  in  Guay- 
ama  until  the  13th,  on  which  day  an  advance  was  made  up  the  mam 
road  by  a  part  of  the  brigade,  while  General  Mains  took  11  com- 
panies of  the  Fourth  Ohio  by  a  circuitous  route  to  the  left,  with  a  view 
to  reaching  the  flank  and  rear  of  the  Spanish  force,  located  on  a  high 
ridge  about  5  miles  beyond  Guayama.  The  remainder  of  the  brigade, 
together  with  several  batteries  of  artillery  and  two  or  three  troops  of 
cavalry,  was  to  proceed  up  the  main  road  toward  Cayey.  The  troops, 
after  a  hard  march  in  a  tropical  sun,  were  recalled  by  the  announce- 
ment that  hostilities  had  been  ordered  to  cease  pending  negotiations 
for  peace.  The  command  therefore  returned  to  Guayama.  Remained 
in  camp  at  this  place  until  August  25,  when  he  received  orders  to 
return  to  the  United  States  and  resume  his  duties  as  member  of  the 
Nicaragua  Canal  Commission.  Arrived  in  New  York  on  September  6, 
on  the  transpoit  Chester^  which  also  conveyed  the  Fourth  Pennsylva- 
nia Volunteer  Infantry,  one  of  the  regiments  of  his  brigade,  en  route 
to  be  mustered  out  of  service. 

September  i^^,  1898. — ^Took  station  at  Baltimore,  and  resumed  his 
duties  as  division  engineer. 

November  SO,  1898. — Honorably  discharged  from  the  volunteer 
service. 

LIEUT.  CX)L.  OSWALD  H.  ERNST. 

•     May  ^7,  1898. — Appointed  brigadier-general  of  volunteers. 

Jime  5,  1898. — Oraered  to  Chickamauga  Park. 

Jwne  13j  1898. — Arrived  at  Chickamauga  Park  and  was  assigned  to 
the  command  of  the  First  Brigade,  First  Division,  First  Army  Corps. 
The  division  was  commanded  by  Maj.  Gen,  J.  H.  Wilson,  and  the 
corps  by  Maj.  Gen.  John  R.  Brooke.  The  troops  composing  the 
brigade  were  the  Third  Wisconsin,  the  Fifth  Illinois,  ana  the  First 
Kentuckv,  volunteer  infantry  regiments.  In  command  of  the  brigade 
until  October  17,  1898. 

Jidy  Oy  1898. — Left  Chickamauga  by  rail,  the  Fifth  Illinois  and  the 
First  Kentucky  regiments  having  been  replaced  by  the  Second  Wis- 
consin and  the  Sixteenth  Pennsylvania  regiments.  After  two  weeks' 
detention  in  Charleston,  S.  C,  Brigadier-General  Ernst  sailed  July  21 
with  a  portion  of  the  brigade,  the  remainder  sailing  the  next  day. 

Jvby^Gj  1898. — Reached  Guanica,  P.  R.  General  Miles  ordered  the 
brigade  to  Ponce. 

Jvly  27^  1898. — Arrived  at  Ponce,  P.  R.,  disembarked,  and  went  into 
camp. 

The  next  few  days  were  devoted  to  unloading  the  stores,  wagons, 
and  animals.     Small  expeditions  were  sent  out  to  break  up  hostile 
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rendezvous  and  capture  arms  in  the  vicinity.  Particular  care  was 
^iven  to  instruction  in  outpost  duty.  The  command  was  here  sup- 
plied with  the  Krag-JOrgensen  musket  in  place  of  the  Springfiela, 
with  which  it  had  previously  been  armed.  A  battalion  of  the  Sixteenth 
Pennsylvania  was  pushed  out  to  Juana  Diaz,  a  town  8  miles  from  Ponce 
on  the  main  military  road  to  San  Juan,  and  was  supported  by  the 
remainder  of  the  regiment  encamped  about  midway  oetween  Ponce 
and  Juana  Diaz.     The  country  beyond  was  carefully  reconnoitered. 

August  5,  1898, — ^The  bri^de  moved  forward  on  the  San  Juan  road, 
the  division  commander  being  present  and  directing  its  movements. 
Attached  to  it  were  Battery  B,  Fourth  Artillery,  and  Battery  F, 
Third  Artillery;  also  Troop  C,  Volunteer  Cavalry,  of  Brooklyn,  S.  Y. 

August  5, 1898.  — ^The  enemy  was  encountered  i  n  some  force  at  Coamo, 
his  strength  being  reported  as  about  400  well-seasoned  Spanish  troops 
in  intrenchments.  It  was  determined  to  attempt  the  capture  of  the 
entire  force.  The  Sixteenth  Pennsylvania  was  sent  by  a  night  march 
over  a  mountain  trail  to  occupy  the  road  in  the  rear  of  Coamo.  Start- 
ing at  6  p.  m.  August  8,  it  was  expected  to  be  in  position  by  7  a.  m. 
August  9,  at  which  hour  the  main  attack  in  front  would  begin. 
Promptly  at  the  hour  fixed  on  the  morning  of  the  9th  the  main  attack 
in  front  was  opened  by  the  artillery  firing  upon  a  blockhouse  which 
obstructed  the  advance  and  which  was  destroyed  after  a  feeble  resist- 
ance. The  Second  and  Third  Wisconsin  had  been  deployed  and  pushed 
forward  into  the  town  without  meeting  further  opposition  except  that 
caused  by  the  destruction  of  bridges  and  the  natuiul  difficulties  of  the 
ground,  the  enemy  having  determined  to  withdraw.  In  his  attempt 
to  do  this  he  encountered  the  Sixteenth  Pennsylvania  and  suffered 
severely.  His  loss  in  killed  was  9,  including  the  commanding  officer. 
His  wounded,  many  of  whom  he  carried  away,  were  supposed  to  num- 
ber about  40.  One  hundred  and  sixty -seven  prisoners  were  captured. 
The  retreating  enemy  was  pursued  by  Troop  U.  About  6  miles  beyond 
CoanQo,  however,  the  pursuit  was  checked  by  artillery  fire  from  the 
main  Spanish  position  in  front  of  Aibonito.  Our  loss  in  the  affair  of 
Coarao  was  6  men  wounded.  With  a  different  method  of  attack  it 
might  easily  have  exceeded  that  of  the  enemy.  General  Ernst  was 
recommended  by  the  division  commander,  General  Wilson,  and  by  the 
commander  of  the  expedition.  General  Miles,  for  promotion  to  the 
grade  of  major-general  of  volunteers  "for  gallant  and  meritorious 
conduct  in  the  engagement  at  Coamo,  P.  R.,  August  9,  1898." 

The  enemy's  position  in  front  of  Aibonito  was  found  to  be  one  of 
the  strongest  military  positions  in  the  world.  The  force  occupying  it 
was  reported  to  be  1,800  infantry  and  a  battery  of  modern  field  guns, 
all  well  intrenched.  A  front  attack  being  inexpedient,  the  approaches 
by  either  flank  were  carefully  reconnoitered,  Colonel  Biddle  and 
laeutenant  Pierce  again  taking  the  most  active  part  in  that  work. 

August  13^  1898. — ^The  camps  had  been  struck  and  the  brigade  was 
about  to  start  on  its  flank  march,  the  advance  guard  being  in  column 
on  the  road  when  orders  were  received  to  suspend  operations,  a  peace 
protocol  having  been  signed.  It  had  been  the  intention  to  leave  the 
artilleiy,  the  cavalry,  and  one  battalion  of  infantry  at  Coamo,  and  to 
take  all  of  the  remaining  infantry  who  were  able  to  undergo  a  severe 
march,  with  such  baggage  and  supplies  as  could  be  carried  on  200  pack 
mules,^  and  by  mountain  trails  to  move  to  the  main  road  in  rear  of 
Aibonito,  repeating  on  a  larger  scale  the  maneuver  at  Coamo. 
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Upon  the  suspension  of  operations  the  brigade  settled  down  in  its 
camp  at  Coamo,  where  it  remained  until  the  Ist  of  October.  In  the 
latter  part  of  August  the  Second  Wisconsin  and  Troop  C  were  detached 
and  sent  back  to  the  United  States. 

A  battalion  of  the  First  Volunteer  Engineers  under  Major  Sewell 

{'oined  the  command  temporarily,  and  was  employed  in  repairing  the 
)ridges  destroyed  by  the  Spaniards  in  their  retreat.  During  this 
period  Colonel  Ernst's  attention  was  given  to  the  preservation  of  peace 
between  the  inhabitants  of  the  country,  among  whom  party  feeling 
had  become  much  embittered. 

About  the  end  of  September,  arrangements  for  the  evacuation  of  the 
island  by  the  Spanish  troops  having  been  completed,  Colonel  Ernst 
occupied  Aibonito  and  Cayey,  each  with  one  company  of  the  Third 
Wisconsin,  and  sent  detachments  to  the  neighboring  towns,  his  troops 
entering  each  town  simultiineously  with  the  departure  of  the  Spaniards. 

About  the  1st  of  October  the  brigade  was  ordered  to  proceed,  by 
easy  marches,  to  San  Juan.  It  began  the  movement,  and  had  got  as 
far  as  Cayey  when  it  was  met  with  orders  to  return  to  Ponce  to  take 
transports  to  the  United  States. 

October  9^  1898, — ^He  sailed  for  New  York  with  the  Sixteenth  Penn- 
sylvania in  the  transport  Minnewmka^  leaving  the  Third  Wisconsin 
and  the  two  batteries  in  camp  at  Ponce  awaiting  transportation.  Upon 
arrival  in  New  York  orders  were  found  for  the  Sixteenth  Pennsylvania 
to  proceed  home  to  be  mustered  out,  and  railway  trains  in  readiness 
for  their  transportation.  The  Third  Wisconsin  followed  soon  after- 
wards, and  was  disposed  of  in  a  similar  manner. 

October  17  to  December  26^  1898, — On  waiting  orders  at  Washing- 
ton, D.  C. 

December  £0,  1898. — Order  issued  directing  him  to  report  for  assign- 
ment to  duty  as  inspector-general  of  Cuba,  on  the  staff  of  Maj.  Gen. 
John  R.  Brooke,  military  governor. 

Jwnuary  i,  1899, — Arrived  at  Habana,  Cuba. 

Jamiary  ^,  1899, — Assigned  as  Inspector-General  of  the  Division  of 
Cuba.  liis  duties  were  of  varied  character,  such  as  the  payment  of  the 
Cuban  army,  and  the  controversy  between  the  Marinao  Railway  and  the 
Seventh  Army  Corps.  Inspections  of  importance  were  upon  occasion 
especially  assigned  to  him.     Remained  at  Habana  until  May  6,  1899. 

June  l£y  1899. — Honorably  discharged  from  the  Volunteer  Army. 

For  his  conduct  in  the  Porto  Rican  campaign  he  was  recommended 
for  promotion  by  Maj.  Gen.  J.  H.  Wilson,  commanding  his  division. 

In  a  letter  of  Lieut.  Gen.  Nelson  A.  Miles,  commanding  the  United 
States  Army,  to  the  honorable  Secretary  of  War,  July  7, 1900,  he  says: 

I  desire  to  place  on  record  my  opinion  of  the  professional  qualities  of  Col.  Oswald 
H.  Ernst,  Corps  of  Engineers.  During  the  Spanish- American  war  Colonel  Ernst 
was  brigadier-general  of  volunteers,  commanding  First  Brigade,  First  Division,  First 
Army  Corps.  He  had  his  troops  under  excellent  discipline,  and  his  brigade,  which 
was  a  part  of  the  expeditionary  force  to  Porto  Rico  July  28, 1898,  was  conspicuous  in 
the  afuurs  at  Coamo,  P.  R.,  August  9,  and  continued  to  press  the  enemy  at  Aibonito 
until  operations  were  suspended  on  August  13. 

For  nis  successful  conduct  of  operations  at  Coamo  he  was  mentioned  in  dispatches 
and  recommended  for  promotion.  He  displayed  in  this  engagement,  and  in  tne  sub- 
sequent dispositions  to  turn  the  almost  impregnable  Spanish  position  at  Aibonito — 
where  the  main  force  of  the  enemy  held  one  of  the  strongest  positions  in  the  world — 


the  highest  tactical  and  strategical  qualities  of  an  accompBshed  general.  His  marked 
skill  in  the  disposition  of  troops,  his  fertility  of  resource,  and  the  power  of  command 
exhibited  by  him  during  the  short  term  of  nostilities,  were  of  the  first  order;  and  I 
consider  it  a  duty  and  a  privilege  to  respectfully  submit  for  consideration  and  record 
this  judgment  of  a  conspicuously  eflicient  ofiicer. 
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April  18^  1898. — ^Appointed  engineer  officer  on  the  staff  of  the  Major 
General  Commanding  the  Army. 

May  4i  1898, — Appointed  brigadier-general,  United  States  Volun- 
teers. 

May  5, 1898. — ^Announced  as  chief  engineer  officer  temporarily  of 
the  United  States  forces  at  Tampa,  Fla.,  under  the  command  of  Brig- 
adier-Genei^  Shaf  ter. 

Organized  the  engineer  equipment,  Fifth  Army  Corps,  before  the 
Suntiago  expedition  left  Tampa,  June  14,  1898,  and  accompanied  the 
expedition  as  an  officer  of  General  Miles's  staff  and  ^^  chief  engineer  of 
the  ai-my  in  the  field." 

June  H^  1898. — Sailed  from  Fort  Tampa,  Fla.,  on  the  transport 
Seffura/n^a. 

JuTve  ££,  1898. — Landed  at  Daiquiri,  Cuba;  directed  the  landing  of 
pontons  loaded  with  tools. 

June  SS^  1898. — Was  directed  by  General  Shaf  ter  to  proceed  with 
the  transport  Alamo  to  Aserraderos  and  supervise  the  embarkation 
of  General  Garcia's  army.  A  trestle  was  constructed  out  from  the 
shore,  180  feet  long,  by  the  Engineer  Battalion.  The  Cubans  embarked 
on  transports  June  25, 1898,  and  were  landed  at  Siboney  June  26, 1898. 

June  i8y  1898. — Assigned  to  the  command  of  the  First  Brigade, 
Second  Division,  Fifth  Army  Corps,  and  reported  to  General  Lawton. 

June  29^  1898. — Assumed  command  of  brigade. 

On  the  30th,  in  connection  with  the  division  commander,  General 
Lawton,  and  General  Chaffee,  commanding  the  Third  Brigade,  made 
an  extended  reconnaissance  to  the  front  and  right,  covering  thegi'ound 
from  El  Poso  to  Marianajay,  the  Ducrot  House,  and  the  country  to 
the  eastward  of  Caney ,  after  which  the  plans  of  operations  for  the  next 
day  were  d^termined. 

July  i,  1898. — Occupied  in  fighting  the  battle  of  Caney.  His  bri- 
gade was  to  occupy  tne  road  leading^  westward  from  Caney  toward 
Santiago  and  cut  o&  the  retreat  of  the  garrison  should  it  attempt  to 
escape. 

The  artillery  opened  about  6.80  a.  m.  His  brigade  was  moved  rap- 
idl}^  toward  Caney.  and,  arriving  about  1,000  or  1,200  yards  therefrom,  . 
was  greeted  by  a  snarp  Mauser  fire  that  swept  the  roads  and  cut  leaves 
from  the  trees.  The  brigade  was  immediately  deployed.  The  brigade 
moved  steadily  forward  under  a  scorching  fire  that  produced  many  cas- 
ualties, although  every  endeavor  was  made  to  take  advantage  of  cover, 
trees,  hedges,  grass,  bushes,  and  the  like.  The  enemy  had  made  elab- 
orate preparations,  and  the  blockhouses,  numerous  intrenchments,  and 
rifle  pits,  almost  invisible,  and  multiplied  loopholes  in  the  houses  gave 
them  many  points  of  vantage,  in  addition  to  which  they  had  studied 
the  range  and  the  shooting  was  accurate  and  incessant.  The  dash  and 
intrepidity  of  the  men,  however,  could  not  be  restrained,  although  they 
were  constantly  cautioned  not  to  expose  themselves,  to  aim  deliberately, 
and  not  to  fire  unless  at  a  definite  object.  They  were  also  instructed  to 
ignore  the  blockhouses  as  a  waste  of  ammunition,  and  try  to  kill  the  men 
in  the  rifle  pits  or  when  exposed  outside  of  them.  For  about  three  hours 
the  tiring  from  both  brigades  and  from  tJie  garrison  was  very  heavy,  and 
the  list  or  casualties  shows  how  severe  the  work  was.  From  12  to  1  there 
was  a  lull,  when  the  action  again  became  violent,  and  at  3  p.  m.  the  Third 
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Brigade  (Chaffee)  captured  the  stone  fort  with  a  rush,  and  hoisted  the 
American  flae.  The  garrison,  however,  held  on  until  about  4.30  p.  m., 
when  the  volley  firing  of  a  portion  of  General  Ludlow's  brigade  into 
a  sunken  intrenchment  in  their  front,  which  had  done  great  execution 
among  the  American  troops  and  had  evidently  been  occupied  by  the 
best  part  of  the  garrison,  compelled  its  evacuation.  Among  the  cap- 
tives was  Generfl  Vara  del  Rey.  As  soon  as  the  American  dead  and 
wounded  and  those  of  the  enemy  could  receive  due  attention  it  was 
proposed  to  put  the  command  in  camp  after  a  day  of  extraordinary 
exertion,  but  orders  were  received  to  take  the  road  at  once  to  the 
Ducrot  House,  thence  toward  Santiago.  The  brigade  lay  part  of  the 
night  on  the  road  west  of  the  Ducrot  House,  without  rations,  and  then 
was  marched  by  a  narrow,  dark  trail  toward  Marianajay,  en  route  to 
El  Poso  and  Santiago. 

July  £  to  lOy  1898. — ^The  brigade  held  right  of  line  and  intrenched 
successively  four  brigade  positions  for  investment  of  Santiago.  On 
the  night  of  July  5,  1898,  made  a  reconnaissance  toward  the  city  and 
personally  established  an  advanced  trench  commanding  points  at  which 
the  Spaniards  were  constructing  fieldworks.  Made  daily  reconnais- 
sances to  extend  the  line  of  the  flanking  niovement.  On  July  11  held 
extreme  position  near  head  of  bay. 

August  5, 1898. — Relieved  from  duty  at  headquarters  of  the  army 
at  Ponce,  P.  R. 

August  IS ^  1898. — Sailed  from  Santiago  for  Montauk  Point,  L.  L, 
on  transport  Mobile;  arrived  there  August  18. 

Septemher  7, 1898. — Commissioned  major-general  of  volunteers. 

SeDtember  7, 1898. — ^Appointed  member  of  Board  of  officers  to  make 
regulations  for  the  government  of  troops  on  transports.  The  Board 
made  its  report  on  October  26, 1898. 

October  13^  1898. — Assigned  to  the  command  of  the  Second  Division, 
First  Army  Corps,  Columbus,  Gra.  In  command  until  December  13, 
1898. 

December  13 ^  1898. — By  direction  of  the  President,  was  appointed 
military  governor  of  Habana. 

December  ^i,  1898. — Arrived  at  Habana,  Cuba,  and  assumed  the 
duties  as  military  governor  of  the  city  of  Habana. 

December  30^  1898. — ^Assigned  to  the  command  of  the  Department 
of  Habana,  Cuba.  His  report  dated  August  1,  1899,  is  printed  in  the 
Annual  Report  of  the  Major-General  Commanding  the  Army,  1899, 
part  1,  page  214  et  seq.,  and  his  report  dated  June  1,  1900,  is  printed 
m  the  Annual  Report  of  the  Major-General  Commanding  the  Army, 
1900,  part  2,  page  7  et  seq. 

Honorablv  discharged  from  the  Volunteer  Army  of  the  United 
States  to  tafee  effect  April  13,  1899,  to  enable  him  to  accept  commis- 
sion as  general  officer  of  volunteers  under  act  of  March  2,  1899. 

Appointed  bv  the  President  brigadier-general  of  volunteers  under 
act  approved  March  2,  1899,  with  i-ank  from  April  13,  1899. 

Janua/ry  ^1. 1900. — Volunteer  commission  vacated. 

Appointed  W  the  President  brigadier-general,  United  States  Army, 
to  take  effect  January  21,  1900. 

UEUT.  COL.  WILMAM  R.  UVERMOBE. 

Aj}rtl^3, 1898. — Favorably  recommended  by  the  Chief  of  Engineers 
for  appointment  as  brigadier-geneml  of  volunteers. 
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May  9j  1898. — ^Appointed  chief  engineer,  with  rank  of  lieutenant- 
c'olonel,  United  States  Volunteers. 

June  3.  1898.  to  Mcvrch  10^  1899, — ^Assigned  as  chief  engineer, 
Seventh  Army  Corps.  Laid  out  encampments  for  about  50,000  men 
with  great  success,  and  rendered  assistance  to  officers  of  other  depart- 
ments in  the  construction  and  arrangement  of  buildings,  etc. 

October  4^  1898^  until  November  11^  1898. — Appointed  member  of 
commission  of  officers  for  locating  camps,  etc.,  in  Cuba,  on  which  duty 
visited  Cuba  October  9  to  Novenioer  12,  1898. 

December  13^  1898. — ^Arrived  at  Habana  with  Seventh  Army  Corps. 

January  H  to  Ma/rch  10^  1899. — Assigned  as  engineer  officer,  Depart- 
ment of  tne  province  of  Habana. 

March  10^  i5PP.— Detailed  as  military  attach^  to  the  United  States 
legations  at  Copenhagen,  Denmark,  and  Stockholm,  Sweden;  stationed 
at  Copenhagen,  Denmark,  since  April  28, 1899,  collecting  information 
and  report  upon  military  subjects— seacoast  defenses  of  Noiway;  field 
artillery  in  Sweden;  new  inventions  of  small  arms;  competitive  trial 
of  rapid-fire  field  artillery;  maneuvers  in  Denmark — and  visiting 
arsenals,  engineer  establishments,  factories,  shops,  exhibits  in  Scandi- 
navia, Gfermany,  and  at  Paris. 

May  ISf  1899. — Honorably  discharged  from  the  Volunteer  Army. 

MAJ.  OLINTON  B.  SEABS. 

February  5, 1901. — Appointed  a  member  of  Board  on  improvement 
of  harbor  of  Guam,  vice  Biddle,  and  on  completion  of  that  duty  was 
ordered  to  proceed  to  Manila. 

February  iSO,  1901. — Relieved  from  duty  at  Duluth,  Minn. 

March  16^  1901. — Sailed  from  San  Francisco  on  transport  Indiana. 

AwH  j?5,  1901. — Arrived  at  Manila. 

AprH  16^  1901. — ^Repjorted  for  duty  to  the  commanding  general. 
Division  of  the  Philippines. 

April  Si,  1901. — Assigned  to  duty  as  engineer  officer.  Division  of 
the  Philippines. 

AprilM^  1901. — Relieved  fi'om  duty  as  member  of  Board  on  improve- 
ment of  the  harbor  of  Guam. 

April  £6, 1901. — Charged  with  the  organization  and  command  of 
the  first  Battalion  of  Engineers. 

April  i?7,  1901. — Relieved  Capt.  John  Biddle  as  engineer  officer. 
Division  of  the  Philippines. 

The  duties  of  this  omce  include  a  general  supervision  of  all  civil  and 
military  en^neering  works  carried  on  in  the  rhilippine  Islands  under 
direction  of  the  military  governor.  The  civil  works  include  at  pres- 
ent the  improvement  or  Sie  harbor  of  Manila  and  of  the  Pasig  River 
and  the  construction  of  military  roads  and  bridges  in  the  islands,  as  far 
as  available  funds  will  permit,  under  allotments  made  by  the  civil 
commission  and  approved  by  the  military  governor. 

In  the  works  of  construction  and  repair  of  roads  and  bridges  the 
three  companies  of  engineer  troops,  namely.  A,  B,  and  E,  are  employed 
under  various  lieutenants  of  engineers  now  on  duty  in  the  islands,  the 
companies  being  broken  up  into  small  squads  and  scattered  througnout 
the  island  of  Luzon. 

The  work  has  been  pushed  forward  with  as  great  diligence  as  the 
conditions  would  permit,  the  various  roads  being  constructed  under 
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the  immediate  direction  of  the  officers  of  engineers  or  under  quarter- 
masters or  line  officers  detailed  for  the  purpose.  Great  difficulty  has 
been  encountered  in  getting  labor,  material,  and  plant.  Notwithstand- 
ing these  difficulties,  however,  a  great  deal  of  good  work  has  been 
done. 

June  7  to  June  30^  1901, — ^Accompanied  Major-General  Chaffee, 
U.  S.  A.,  on  a  tour  of  inspection  from  Manila  to  Cotabato,  island  of 
Mindanao,  and  return,  visiting  the  most  important  intermediate  posts 
on  the  coasts,  going  and  returning.  Some  twenty -five  places  were 
officially  visited,  and  upon  twenty-two  of  these  written  reports  were 
submitted  to  Major-General  Chaffee  immediately  upon  return  to  the 
transport.  These  reports  in  each  instance  described  the  harbor  and 
its  essential  points  as  to  depths,  area,  outlines,  anchorage,  and  safe 
weathering  facilities,  the  general  nature  of  the  terrain  for  5  miles  or 
more  about  the  post,  the  character  and  conditions  of  the  roads, 
bridges,  and  trails  leading  out  from  the  place,  the  character  of  the  sur- 
rounding country  as  to  affording  facilities  for  the  operations  of  artil- 
lery; upon  itineraries  and  reconnaissance  maps  made  at  the  place 
under  direction  of  the  commanding  officer;  as  to  minerals,  such  as  the 

Erecious  metals,  coal,  oil,  etc.,  reported  as  existing  in  the  neighbor- 
ood,  and  any  other  matters  of  commercial  interest  which  fell  under 
his  observation. 

MAJ.  WILLIAM  M.  BLACK. 

May  5, 1898. — Appointed  chief  engineer,  with  the  rank  of  lieutenant- 
colonel,  United  Stated  Volunteers. 

May  %5  to  June  5,  1898. — Assigned  as  chief  engineer.  Third  Army 
Corps,  under  Major-General  Wade,  Camp  G.  H.  Thomas,  Chickamau^ 
Park.  Principal  duties,  the  instruction  of  volunteer  troops  in  recon- 
naissance. 

June  10^  1898. — ^Transferred  as  chief  engineer.  Fifth  Army  Corps. 

June  11^  to  December  S,  1898. — On  specical  duty  under  the  Major- 
General  Commanding  the  Army,  and  disbursing  officer  of  the  appro- 
priation for  expeditionary  force  to  Cuba. 

UntU  Jvhf  11^  1898.— On  duty  at  Tampa,  Fla.  Organized  a  Provi- 
sional Battalion  of  Engineers  and  trained  them  in  their  duties  as 
pontoniers.  Bought  and  shipped  engineering  material  for  the  expedi- 
tionary force  to  Porto  Rico. 

July  ij?,  1898.— L&tt  Tampa  on  the  steamer  Lampasas  with  the 
provisional  battalion,  the  materials  for  the  engineer  train,  and  the 

S^nton  train,  under  orders  to  join  the  commanding  general  at  Santiago, 
uba. 

July  19^  1898. — ^Arrived  at  Guantanamo,  and  the  battalion  built  a 
ponton  pier  for  landing  the  stock  from  the  transports.  On  the  21st 
this  pier  was  dismantle,  and  the  materials  reshipped. 

Juh/  ^5,  1898. — Commanded  the  first  landing  party  from  the  army 
at  Guanica,  which  captured  that  place. 

Jvhj  ^9^  1898. — Arrived  at  Port  Ponce,  and  on  duty  in  Porto  Rico 
until  September  8,  in  charge  of  various  engineering  works  in  connec- 
tion witn  the  armies  in  the  field;  unloading  transports,  boat  service, 
gathering  materials  for  a  pier,  buoying  the  harbor,  care  of  the  engineer 
depot,  forwarding  tools  and  materials  to  the  troops  at  the  front,  road 
construction,  etc. 
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September  19^  1898 — Reported  for  duty  at  Headquarters  of  the  Army. 
Engaged  in  settling  the  accounts  of  the  expeditionary  force  to  Cum.. 

V^erriheT  5,  1898. — Relieved  from  duty  on  the  staff  of  the  Major- 
General  Commanding  the  Army  and  reported  for  duty  to  the  Chief  of 
Engineers. 

Vecemher  19, 1898. — On  temporary  duty  in  the  Office  of  the  Chief  of 
Engineers. 

December  19,  1898. — Ordered  to  Habana  for  duty  on  the  staff  of 
Major-General  Ludlow,  United  States  Volunteers. 

January  2, 1899. — Reported  for  duty  to  the  commanding  general, 
Department  of  Habana,  and  was  placed  in  charge  of  all  engineering 
work  in  the  city  and  harbor  of  Habana.  The  organization  of  the 
engineer  department  for  the  city  of  Habana  was  inmaediately  begun. 
This  department  as  organized  was  modeled  on  the  organization  and 
duties  of  the  office  of  the  Engineer  Commissioner  of  the  District  of 
Columbia,  excepting  that  it  included  the  street  cleaning  and  removal 
and  disposal  of  refuse.  The  relative  duties  of  the  engineer  and  san- 
itary departments  of  Habana  were  practically  the  same  as  those  of  the 
engineer  department  and  health  office  of  the  city  of  Washington. 

The  first  work  necessary  was  the  cleaning  of  the  streets  of  their 
accumulation  of  garbage,  and  the  cleaning,  disinfecting,  and  repairing 
of  all  public  buildings  and  fortifications  as  a  necessary  preliminary  to 
their  occupancy  by  United  States  troops.  Work  was  begun  at  once 
upon  the  preparation  of  an  accurate  map  of  Habana  and  its  surround- 
ings, showing  the  sites  of  all  permanent  and  temporary  defenses,  and 
supplemented  by  detailed  plans  of  all  defenses  and  photographic  views 
of  the  defenses  and  of  tne  country  commanded.  The  existing  maps 
available  (more  than  40  in  all)  were  found  to  be  inaccurate  and  the 
work  had  to  be  done  de  novo. 

Jcmvoflrv  H,  1899. — Engineer  officer,  Department  of  Habana. 

June  13^  1899. — Honorably  discharged  from  the  Volunteer  Army. 

Jv/ne  13, 1899,  to  May  1,  i^O.— Engineer  officer  of  Habana. 

December  £9, 1899,  to  November  16, 1900. — Chief  engineer,  Division 
of  Habana. 

November  16,  1900,  to  Apini  ^3,  iPW.— Engineer  officer,  Depart- 
ment of  Cuba. 

AlS  chief  engineer  of  Division  (afterwards  Department)  of  Cuba  was 
charged  with  the  supervision  of  the  work  of  the  engineer  department, 
city  of  Habana;  also  works  of  the  port  of  Habana  and  survey  of  forti- 
fications around  Habana  and  of  the  Department  of  Habana,  with  prep- 
aration of  plans  and  sections  of  foHifications  and  photographs  of 
surroundings,  and  until  January  23,  1901  (when  this  work  was  trans- 
ferred to  tne  engineer  department  of  the  city  of  Habana),  with  the 
rep«iir  and  renovation  of  state  buildings. 

Preparation  of  a  complete  map  of  the  island  of  Cuba. 

Disbursing  officer  of  the  appropriation  for  the  expeditionary  force 
to  Cuba. 

Supervision  of  the  work  of  the  acting  engineer  officers  of  the 
department. 

The  most  noteworthy  works  which  have  been  carried  out  under  his 
supervision  have  been  as  follows: 

Organization  of  an  efficient  department  of  municipal  public  works, 
Habana. 

Preparation  of  regulations  for  organizing  and  operating  a  depart- 
ment of  public  works  for  the  island  of  Cuba. 
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Cleaning  the  streets  and  public  buildings  and  fortifications  of 
Habana. 

Preparation  of  a  project,  with  complete  plans  and  specifications,  for 
sewering  and  paving  the  city  of  Haoana;  the  erection  of  an  electro- 
zone  plant:  the  erection  of  a  garbage  crematory;  the  erection  of  an 
electric-lignt  plant  at  the  Quartel  de  la  Fuerza;  the  erection  of  mili- 
tary stables;  tne  erection  of  stables  for  municipal  plant;  the  erection 
of  a  passenger  landing;  the  erection  of  a  new  pumping  station  to 
supply  water  to  the  hi^er  portions  of  the  city;  constructing  an  emi- 

frant  detention  station  at  Trisconia;  converting  Quartermaster  Store- 
ouse  No.  6  into  a  modern  chemical  and  bacteriological  laboratory  for 
medical  college,  University  of  Habana;  placing  tne  swine  slaughter 
house  in  a  sanitary  condition;  installing  modern  sanitary  appliances 
and  also  a  steam  laundry  and  kitchen  in  the  carcel  (prison)^  renova- 
tion and  repair  of  the  Beneficencia  Orphan  Asylum  and  installing 
steam  laundry  and  kitchen  therein;  renovation  and  repair  of  Mercedes 
Hospital,  installing  electric-light  plant  and  system  of  ventilators 
therein,  and  erecting  an  operating  room  with  all  the  latest  sanifeiry 
conveniences;  constructing  modern  court  rooms  at  the  Audiencia, 
Vivac,  and  Dra^ones  Barracks;  the  extension  of  the  water  system  to 
the  various  hospitals,  to  Regla,  Luyano,  and  across  the  harbor  to  Casa 
Blanca,  Morro,  and  Cabanas;  dredging  in  the  harbor  of  Habana  and  at 
the  mouth  of  Matadero  Creek;  constructing  Luz  wharf;  general  care 
and  repair  of  wharf;  removing  wreck  of  the  Atocha  from  harbor; 
making  current  observations  near  the  mouth  of  Habana  Harbor  and 
installing  and  observing  three  self -registering  tide  gauges;  repairing 
and  repaving  streets;  cleaning  and  sprinkling  streets  and  collection 
and  disposal  of  garbage;  care  and  preservation  of  parks  and  opening 
new  parks;  renewing  and  repairing  old  water  mains  and  laying  new 
mains;  cleaning,  repairing,  and  disinfecting  sewers;  extending  the 
sewers  under  Machina  wharf  and  at  the  foot  of  Tacon  street;  provid- 
ing for  the  collection  and  disposal  of  night  soil;  preparing  projects 
for  the  repair  and  renovation  of  San  L^aro  Hospital,  for  convert- 
ing San  Ambrosio  Hospital  into  a  modem  prison;  for  converting 
Cabana  into  a  penitentiary,  for  repairing  and  renovating  Tacon  mar- 
ket; for  a  modern  abattoir,  and  for  water  works  at  Santiago;  making 
studies  and  recommendations  for  the  Habana  Electric  ^ilway  and 
supervising  installation;  inspecting  and  reporting  on  various  public 
works  throughout  the  island,  carried  on  under  the  direction  of  the 
acting  engineer,  officers,  and  department  of  public  works;  making 
plans  and  specifications  for  schoolhouse  at  Santiago;  inspecting  and 
reporting  on  the  Trisconia  Railroad,  on  project  for  dredging  Cardenas 
Harbor,  on  project  for  dredging  Santiago  Harbor,  on  project  for 
dredging  at  Isabela  de  Sagua,  on  public  works  at  Cienf  uegos,  Santiago, 
Mantanzas,  and  Guantanamo;  reports  on  military  zones  and  reserva- 
tions, on  water  supply  and  sewer  system  for  Santiago,  on  projects  for 
various  roads  throughout  the  island,  and  report  on  various  concessions 
in  Habana;  assisting  in  preparing  a  charter  for  the  city  of  Habana; 
drafting  a  code  of  laws  and  regulations  for  municipal  contracts. 

June  13^  1899, — Honorably  discharged  from  the  Volunteer  Army. 

Commended  for  the  handling  of  his  troops  at  Guanica  by  Comman- 
der Richard  Wainwright,  United  States  Navy,  in  letter  dated  Sep- 
tember 28, 1898. 

Commended  by  the  Major-General  Commanding  the  Army  in  report 
of  November  6, 1898,  for  services  in  Porto  Rico. 
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Commended  by  Brigadier-General  Ludlow  for  services  in  Habana 
in  his  reports  for  the  year  ending  June  30,  1899,  and  for  the  period 
ending  May  1,  1900. 

Commended  by  Major-General  Wood,  United  States  Volunteers,  in 
report  dated  June  30,  1900,  for  work  as  chief  engineer,  Division  of 
Cuba. 

Commended  by  General  Wood  at  the  time  of  his  relief  from  duty  in 
Cuba. 

JuTie  6,  1901. — Letter  of  the  Chief  of  Engineers  to  the  Secretary  of 
War  reconmiends  that — 

Maj.  William  M.  Black,  Ck>rp8  of  Engineers  (formerly  chief  engineer  of  the  Third 
Army  Corps,  with  the  rank  of  lieutenant-colonel,  United  States  Volunteers),  be  bre- 
vetted  lieutenant-colonel,  United  States  Army,  and  colonel  United  States  Army,  for 
sallant  and  distinguished  services  at  tiuanica,  Porto  Rico,  July  25,  1898,  and  that  he 
Be  appointed  brigadier-general  of  volunteers  for  faithful  and  efficient  services  as  chief 
engineer  of  the  Department  of  Cuba  January  2, 1899,  to  April  23, 1901,  especially  for 
his  professional  skill  in  modifying  and  improving  the  sanitary  condition  of  Habana. 

MAJ.  GEORGE   m'O.  DERBY. 

May  S,  1898. — Appointed  chief  engineer  with  the  rank  of  lieutenant- 
colonel,  United  State  Volunteers. 

June  5, 1898. — ^Transferred  to  Major  Willard  his  duties  and  left  New 
Orleans. 

June  5,  1898. — Arrived  at  Tampa,  Fla.,  and  reported  to  Major- 
General  Shafter,  United  States  Volunteers. 

JuTie  5  to  October  13^  1898. — Chief  engineer,  Fifth  Anny  Corps. 

June  6, 1898. — Embarked  on  transport  Segurarv^. 

June  1%^  1898. — ^Fleet  of  transports  sailed  for  Santiago. 

Jums  20^  1898. — ^The  fleet  arrived  off  Santiago  Harbor. 

June  22^  1898. — ^Landed  at  Daiquiri.  In  diarge  of  detail  making 
reconnaissances  of  roads. 

June  27^  1898. — In  charge  of  repairs  of  the  roads  between  Siboney 
and  the  front. 

By  direction  of  the  commanding  general,  inspected  and  selected 
routes  and  positions  and  kept  him  informed  as  to  tne  location  of  troops 
and  their  operations  at  the  extreme  front. 

June  30  and  July  i,  1898, — Made  valuable  observations  with  a  war 
balloon  with  reference  to  the  roads  leading  to  Santiago;  directed  con- 
struction of  trenches. 

On  duty  in  Cuba  and  Montauk  Point,  N.  Y.,  until  September  6, 1898, 

October  13^  i^,9^.— Relieved  from  duty  with  the  Fifth  Army  Corps. 

October  13,  1898. — Detailed  as  chief  engineer,  Second  Army  Corps. 

November  6, 1898. — Reported  to  commanding  general,  Second  Army 
Corps,  at  Camp  Meade,  Pa. ,  and  assigned  to  duty  as  chief  engineer, 
November  7,  1898;  accompanied  headquarters  to  Augusta,  Ga.,  arriv- 
ing there  November  19.  While  with  Second  Army  Corps  was  engaged 
in  topographical  work,  in  instructing  volunteer  engineer  troops  in 
reconnaissance  work,  field  engineering,  and  target  practice,  and  made 
a  survey  and  detailed  maps  of  Camp  Meade. 

March  18^  1899. — Relieved  from  duty  with  Second  Army  Corps. 

March  20, 1899.— Lett  Augusta,  Ga. 

May  12^  1899. — Honorably  discharged  from  the  volunteer  service. 

Major-General  Shafter,  m  a  report  dated  September  13,  1898, 
reoommended  that  Lieutenant-Colonel  Derby  be  brevetted  colonel  for 
gallantry  in  the  face  of  the  enemy  on  the  1st  and  2d  of  July,  1898,  and 
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that  he  is  brevetted  bri^[adier-general  for  faithful  and  meritorious 
service  in  ascending,  under  a  hot  fire,  in  a  war  balloon  on  July  1,  and 
thereby  gaining  valuable  information. 

Commended  by  Major-General  Shafter  in  report  dated  November 
21,  1898,  for  valuable  services  rendered  during  the  campaign  before 
Santiago  de  Cuba. 

Commended  by  Brigadier-General  Kent  in  report  dated  July  7, 
1898,  for  services  in  mscovering  roads  by  observations  from  a  war 
balloon. 

Commended  bv  Major-General  Young  in  report  dated  May  7, 1899, 
for  prompt,  faithful,  and  efficient  services  while  under  his  command. 

June  6,  1901. — In  a  letter  to  the  Secretary  of  War  the  Chief  of 
Engineers,  United  States  Army,  recommended  that — 

Maj.  Gtooiige  McO.  Derbv,  Corps  of  Engineers  (formerly  chief  engineer  of  the  Fifth 
Army  Corps  with  the  rank  of  lieutenant-colonel,  United  States  Volunteers),  be  bre- 
vetted lieutenant-colonel.  United  States  Army,  and  colonel,  United  States  Army,  for 
gallantry  in  the  face  of  tne  enemy  on  the  1st  and  2d  of  July,  1898,  and  that  he  be 
appointed  brieadier-genend  of  volunteers  for  faithful  and  meritorious  services  in 
ascending,  unaer  a  hot  fire,  in  a  war  balloon,  July  1,  and  thereby  gaining  valuable 
information. 

MAJ.   JAMES  L.  LUSK. 

AfDvU  30^  1898, — ^Left  West  Point,  N.  Y.,  in  command  of  Company 
E,  Battalion  of  Engineers. 
May  i,  1898. — Sailed  from  New  York  City  on  the  transport  Alamo. 
May  6^  1898. — Arrived  at  Key  West,  Fla.,  and  received  orders  to 

Eroceed  to  Port  Tampa,  Fla.  Mutiny  of  firemen  suppressed  without 
loodshed. 

May  7,  1898. — Arrived  at  Port  Tampa,  Fla.,  on  the  Alamo ^  disem- 
barked and  established  camp  for  the  company.  Regular  drills  were 
commenced  and  materials  landed.  Whole  engineer  outfit  on  Alamo 
restowed  and  methodically  arranged  for  use  during  a  disembarkation. 

May  S,  1898. — ^Appointed  lieutenant-colonel  and  chief  engineer. 
United  States  Volunteers. 

May  16, 1898. — Company  C,  Battalion  of  Engineers,  arrived  at 
Tampa  by  rail. 

Mm/  16  to  i85, 1898. — Commanding  Battalion  of  Engineers,  Fifth 
Army  Corps,  Tampa,  Fla. 

Mxiy  26,  i*PS.— Kelieved  from  duty  with  Fifth  Army  Corps,  Tampa, 
Fla. 

May  27,  i<^P*.— Reported  for  duty  to  Maj.  Gen.  W.  M.  Graham, 
United  States  Volunteers,  command.ing  Second  Army  Corps,  Camp 
Russell  A.  Alger,  Falls  Church,  Va. 

May  27  to  September  18, 1898. — Chief  engineer.  Second  Army  Corps. 

May  27,  1898,  v/ntil  August  16,  1898.— On  duty  at  Camp  Alger. 

He  found  the  water  supply  meager  and  much  of  it  from  doubtful 
sources,  but,  by  sinking  an  artesian  well  for  each  regiment,  by  about 
June  25  the  water  famine  was  ended. 

Under  instructions  of  June  5,  1898,  member  of  board  of  officers 
which  reported  unfavorably  upon  site  south  of  Alexandria,  Va.,  pro- 
posed as  a  site  for  encamping  the  Second  Corps. 

Under  orders  of  July  28,  1898,  with  the  mspector-general  of  the 
corps^  selected  site  for  a  bivouac  for  the  corps  while  on  a  proposed 
practice  march  to  and  from  Washington,  D.  C. 
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Under  orders  of  August  2, 1898,  with  the  inspector-general  of  the 
corps,  examined  several  sites  for  an  encampment  for  the  Second  Corps 
in  the  general  direction  of  Manassas,  Va.  After  much  labor  a  site 
near  Thoroughfare  Grap  was  recommended,  and  was  occupied  for  a 
time  by  the  Second  Division. 

Mapped  route  for  proposed  march  of  the  corps  from  Camp  Alger 
and  Thoroughfare  Gap  to  Middletown,  Pa. 

August  17^  1898,  until  September  18^  1898. — On  duty  at  Camp  George 
Gordon  Meade,  Middletown,  Fa.  Laid  out  camp,  water  mains,  selected 
regimental  camping  grounds,  ete. 

At  both  camps  did  much  work  in  building  and  repairing  bridges  and 
culverts,  improving  roads,  surveying  and  mapping,  and  printing  maps, 
and  instructing  oflScers  of  volunteers  in  road  sketehing  and  road  recon- 
naissance. 

In  his  report  of  September  16, 1898.  to  the  Adjutant-General,  United 
States  Army,  Maj.  Gen.  W.  M.  Granam,  United  States  Volunteers, 
states: 

In  addition  to  the  supply  of  good  and  sufficient  water,  the  En^neer  Department 
had  a  great  deal  of  work  to  do  in  repairing  roads  and  bridges,  making  maps,  survey- 
ing and  locating  camps,  which  were  all  successfully  accomplished  under  the  ahle  and 
efScient  officer  at  the  head  of  the  department.  Great  credit  is  due  Colonel  Lusk  for 
the  manner  in  which  camps  were  laid  out.  His  efforts  were  most  indefatigable  and 
the  work  performed  by  him  was  of  a  most  arduous  and  exacting  nature. 

September  18, 1898, — Reported  to  Chief  of  Engineers,  United  States 
Army,  and  assigned  to  duty  as  his  assistant. 
December  7, 1898. — Honorably  discharged  from  the  Volunteer  Army. 

MAJ.  GEORGE  W.    GOETHALS. 

May  9, 1898. — ^Appointed  chief  engineer  with  the  rank  of  lieutenant- 
colonel. 

Ma/y  SO,  1898. — Assigned  to  duty  as  chief  engineer,  First  Army 
Corps,  with  headquarters  at  Chickamauga  Park. 

While  at  Chickamauga  Park  was  engaged  in  mapping  the  park  to 
show  the  sites  occupied  by  the  various  regiments,  brigades,  divisions, 
corps,  ete.,  and  in  making  survey,  with  plans  and  estimates,  for  increas- 
ing water  supply,  and  m  the  instruction  of  volunteer  officers  and 
troops  in  reconnaissances  and  outpost  duty. 

Jtme  14.,  1898. — Appointed  lieutenant-colonel  First  United  States 
Volunteer  Engineers,  out  declined. 

July  $3, 1898. — General  Brooke,  with  his  staff  and  headquarters,  left 
Chickamauga  National  Park;  arrived  at  Newport  News  on  the  26th, 
and  embarked  on  the  steamer  St.  Louis  on  the  28th. 

While  en  route  to  Porto  Rico,  was  required  to  collect  from  a  num- 
ber of  Porto  Rican  scouts  who  were  taking  passage  to  join  General 
Miles  all  the  information  concerning  the  island,  roads,  etc.,  needed 
by  the  commanding  general  for  intelligent  operations. 

July  31,  i5P<9.— Arrived  at  Guanica,  P.  R. 

August  2,  i<SP5.— Disembarked  at  Arroyo,  P.  R.,  and  was  assigned 
to  command  the  outpost  duty  for  the  first  forty -eight  hours  and  was 
then  charged  with  the  construction  of  a  wharf  to  facilitate  the  landing 
of  supplies,  which  could  not  be  readily  done  on  the  beach  on  account 
of  the  surf.  In  this  latter  work  was  assisted  by  Maj.  Spencer  Cosby, 
U.  S.  V.  (first  lieutenant.  Corps  of  Engineers,  U.  S.  A.).    Also  in 
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making  reconnaissances  within  the  lines  of  outposts  occupied  by  the 
Unitea  States,  and  after  the  signing  of  the  protocol,  m  clearing 
obstructions  alon^  the  road  from  Arroyo  to  Cava  and  constructing 
two  temporary  bridges,  which  had  been  made  necessary  by  the  demo- 
litions of  the  Spaniards.  In  this  work  was  assisted  by  Maj.  Spencer 
Cosby,  U.  S.  v.,  and  Capt.  S.  B.  Williamson,  of  the  Third  Volunteer 
Engineers. 

Assigned  as  chief  engineer  on  the  staff  of  Major-General  Brooke, 
commanding  the  Department  of  Porto  Rico,  October  1,  1898;  accom- 
panied Major-General  Brooke  (who  had  been  detailed  as  a  member  of 
the  evacuation  commission)  to  San  Juan,  where  he  performed  the 
various  duties  assigned  to  him,  particularly  that  of  inspecting  the  for- 
tifications there  and  reporting  thereon  to  the  commission. 

Relieved  from  duty  in  the  Department  of  Porto  Rico  October  20, 
1898. 

Honorably  discharged  from  the  Volunteer  Army,  to  take  effect 
December  81, 1898. 

MAJ.    JOHN  BIDDLE. 

May  S,  1898. — ^Appointed  chief  engineer,  with  the  rank  of  lieuten- 
ant-colonel, United  States  Volunteers. 

June  i,  1898, — ^Transferred  to  Maj.  Dan  C.  Kingman  works  in  his 
charge  and  left  Nashville,  Tenn. 

JuTie  ^,  1898, — Arrived  at  Chickamauga  Park,  Gki.,  and  reported  to 
Major-General  Brooke,  United  States  Volunteers. 

June  2  to  October  7, 1898. — ^Assigned  as  chief  engineer.  Sixth  Army 
Corps,  actinff  chief  engineer.  First  Division,  First  Army  Corps. 
Engaged  in  locating  camps,  drainage,  water  supply,  target  practice, 
instructing  volunteer  oflScers,  etc. 

July  eo,  1898.— SaWed  from  Charleston,  S.  C. 

Ju^  ^7,  1898. — Arrived  at  Guanica,  P.  R.,  but  disembarked  at 
Ponce  next  day.  After  landing  in  Porto  Rico  was  engaged  in  recon- 
noitering  the  enemy's  positions,  exploring,  and  mappmg  the  country. 

August  P,  1898. — ^Participated  in  the  capture  of  Coamo,  P.  R.,  under 
Brig.  Gen.  O.  H.  Ernst,  United  States  Volunteers.  The  Sixteenth 
Pennsylvania,  Colonel  Hulings  commanding,  led  by  Lieutenant-Colonel 
Biddle,  having  made  a  turning  movement  through  the  mountains, 
striking  the  Aibonito  road  habf  mile  beyond  town,  captured  entire 
garrison,  amounting  to  150  men. 

August  £1,  1898. — Was  designated  with  two  other  officers  by  Maj. 
Gen.  James  H.  Wilson,  UnitecTStates  Volunteers,  to  proceed  to  Wash- 
ington, D.  C,  taking  with  them  the  royal  ensign  of  Spain,  captured  by 
the  troops  at  Coamo  on  August  9,  for  the  purpose  of  presenting  same 
to  the  President  at  the  Executive  Mansion.  The  fla^g  seems  to  be  the 
only  one  taken  in  actual  battle  in  the  conquest  of  this  island. 

October  3  to  October  97^  1898. — On  temporary  duty  at  Headquarters 
of  the  Aimy. 

October  13^  1898. — Detailed  as  chief  engineer.  Second  Army  Corps. 

November  6^  1898. — Reported  for  duty  at  Camp  Meade. 

November  7, 1898. — Assigned  as  chief  engineer.  Second  Army  Corps. 

November  17^  1898. — Departed  for  Augusta,  Ga.,  arriving  there 
November  19,  1898. 

November  SI.  1898. — Relieved  Captain  Burr  as  acting  chief  engineer. 
Second  Army  Corps. 
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Organized  the  engineer  battalion.  Second  Army  Corps. 

December  i,  1898. — Left  Macon,  Ga.,  to  proceed  to  Cuba  to  create 
camps  for  troops  of  the  First  Army  Corps. 

December  5, 1898. — Arrived  in  Trinidad,  Cuba,  with  the  Fourth  Ten- 
nessee Volunteers,  and  assisted  in  placing  them  in  camp  at  that  point 
and  at  Sancti  Spiritus,  making  examination  of  the  country  from  Trin- 
idad to  Sancti  opiritus. 

December  21^  1898. — ^Arrived  at  Matanzas. 

A  battalion  of  Third  United  States  Volunteer  Engineers  was  on  duty 
at  Matanzas  from  December  22, 1898,  to  April  15, 1899,  and  was  placea 
directly  under  his  orders. 

On  the  arrival  of  this  battalion,  which  until  the  late  afternoon  of 
January  1, 1899,  were  the  only  troops  at  this  point,  there  were  15,000 
to  20,000  Spanish  soldiers  in  the  city,  assembled  from  different  towns 
in  the  provmce. 

The  camp  established  was  within  the  city  limits,  but  the  landing  of 
the  engineer  battalion  had  to  be  made  on  the  San  Juan  River  ana  all 
property  carried  out  in  wagons  to  the  camps,  which  was  quietly  and 
promptly  done.  Before  the  arrival  of  the  troops,  January  1,  the  bat- 
talion had  built  a  dock  at  the  camp  for  unloading. 

On  this  battalion  devolved  the  honor  of  receiving  the  city  and 
province  of  Matanzas  from  the  Spanish  authorities.  This  ceremony 
took  place  with  all  military  ceremonies  at  noon  at  Fort  San  Severino 
and  tne  city  hall.  For  several  days  and  nights  the  battalion  acted  as 
provost  guard  and,  with  the  cooperation  of  the  Spanish  and  Cuban 
officials,  maintained  perfect  order  and  quiet  in  the  city. 

January  W^  1899. — Reported  to  Gen.  J.  H.  Wilson  upon  the  desti- 
tution among  the  inhabitants  of  Matanzas  province. 

January  21t^  1899. — Engineer  officer,  Department  of  Matanzas,  Cuba. 

April  17  to  September  19^  1899. — ^Engineer  officer,  Department  of 
Matanzas  and  Santa  Clara. 

May  i2, 1899. — Honorably  discharged  from  the  Volunteer  Army. 

April  £9  to  May  6  and  May  11  to  May  H^  1899. — ^Accompanied 
Gen.  J.  H.  Wilson  in  inspections  of  the  province  of  Santa  Clara. 

Made  plans  and  estimates  for  cleaning  and  repairing  streets,  empty- 
ing cesspools,  and  for  the  tiiorough  sanitation  of  cities  and  towns,  for 
surveys  of  harbors,  and  for  construction  and  repair  of  roads  in  the 
province,  and  for  water  supply  for  Cienfuegos,  defenses  of  Matanzas. 

September  19, 1899.— Lett  Matanzas  for  New  York  City. 

October  26,  1899.— Ss,i\ed  from  San  Francisco. 

November  26, 1899.— Arrived  at  Manila;  announced  as  engineer 
officer.  Department  of  the  Pacific  and  the  Eighth  Army  Corps. 

March  29, 1900. — ^The  Department  of  the  Pacific  having  been  dis- 
continued, announced  as  engineer  officer,  Division  of  the  Philippines, 
and  retained  charge  of  this  duty  until  April  27, 1901,  when  relievea 
by  Maj.  Clinton  B.  Sears. 

The  character  of  this  work  has  been  both  military  and  civil  on  account 
of  the  nature  of  the  government  in  these  islands.  The  military  work 
has  consisted  in  the  preparation  and  issue  of  a  large  number  of  maps 
and  blue  prints,  ano^  in  connection  with  the  officers  and  men  of  the 
engineer  companies,  m  repairing  roads  in  this  division  under  an  appro- 
priation of  $1,000,000  gold,  by  the  Philippine  Commission,  Act  No.  1. 
This  latter  was  the  mam  work  of  the  office  after  July,  1900.  A  large 
amount  of  material  for  road  purposes  was  ordered  from  the  Unit^ 
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States.  There  has  been  considerable  delay  in  receiving  this  property, 
due  to  various  reasons,  so  that  even  to-day  the  whole  amount  has  not 
been  received.  The  material  sent  has  been  excellent  throughout,  and 
has  generally  been  received  in  good  shape. 

The  work  has  been  performed  by  assigning  the  officers  and  men  of 
the  engineer  companies  to  different  sections  of  road.  From  its  nature 
the  work  has  been  temporary,  as  it  has  been  done  to  meet  a  militaiy 
emergency;  and  sufficient  funds  to  build  a  really  first-class  highway 
have  not  been  allotted  for  any  one  portion  of  road.  Moreover,  the 
adverse  conditions  prevailing  and  difficulties  of  obtaining  material, 
labor,  and  plant  have  limitea  the  amount  of  work  accomplished.  At 
the  same  time  a  great  deal  of  work  has  been  done,  and  as  ^ood  work 
as  could  be  done  under  the  circumstances.  The  organization  of  the 
officers  and  troops  for  this  purpose  has  been  as  follows: 

The  main  work  being  in  tne  island  of  Luzon,  all  the  engineer  officers 
have  been  on  duty  in  that  island.  Capt.  George  A.  Zinn  has  been 
engineer  officer  of  the  Department  of  Northern  Luzon,  and  Lieut. 
J.  C.  Oakes,  engineer  officer,  Department  of  Southern  Luzon.  Com- 
panies A  and  E  nave  been  attached  to  the  northern  department,  with 
three  officers  in  each  company,  and  Company  B  to  southern  Luzon, 
with  three  officers  in  that  company,  Lieutenant  Oakes  being  in  com- 
mand of  the  company.  These  different  officers  and  troops  have  been 
under  Captain  Biddle's  command  only  in  the  sense  that  he  has  been  in 
charge  oi  all  work  being  done  by  them.  They  being,  however,  line 
troops,  and  he  being  in  a  staff  position,  direct  orders  nave  been  given 
only  tJirough  the  military  authorities.  The  system,  however,  has 
worked  very  well:  and  to  all  these  officers  is  due  great  credit  for  the 
good  work  they  nave  done  and  for  the  earnestness  and  enthusiasm 
with  which  they  have  carried  on  work  under  generally  disadvantageous 
circumstances. 

On  several  military  expeditions  officers  and  men  of  the  engineer 
troops  have  accompanied  tnem  as  photographers.  Since,  however,  the 
1st  of  July,  1900,  there  have  been  no  expeditions  of  sufficient  magni- 
tude to  warrant  sending  engineer  troops  with  them,  excepting  in  very 
small  numbers,  and  the  troops  have  all  been  busily  engaged  in  their 
other  work.  A  photographic  establishment  was  kept  up  under  charge 
of  Capt.  C.  F.  O'Keefe,  Thirty-sixth  Infantry,  U.  S.  V.,  until  his 
departure  for  China,  in  July,  1900,  and  since  then  under  the  charge 
of  Corpl.  T.  Bourke,  Company  B,  Battalion  of  Engineers,  and  Pri- 
vate J.  W.  Myers,  Company  B,  Battalion  of  Engineers. 

In  the  line  of  civil  engineering  the  principal  work  undertaken  has 
been  that  of  preparing  plans  and  specifications  for  the  improvement 
of  the  harbor  of  Manila^  under  the  supervisory  charge  of  Maj.  Will- 
iam E.  CraighiU,  Fortieth  Infantry,  U.  S.  V.  (captain,  Corps  of 
Engineers,  U.  S.  A.). 

Several  other  works  of  minor  importance  have  been  carried  on  in 
connection  with  preparing  reports  of  harbors,  etc. 

Lieut.  Lytle  Brown,  Corps  of  Engineers,  U.  S.  A.,  city  engineer  of 
the  city  of  Manila,  has  in  nis  charge  a  number  of  important  works, 
principally  a  large  bridge  across  the  Pasig  River,  and  the  Manila  water- 
works, flis  work  has  been  entirely  satisfactory,  but  the  only  control 
exercised  over  it  by  this  office  has  been  a  very  general  one. 

JvJby  10^  1900. — Directed  to  submit  detailed  plans  and  descriptions 
of  the  present  defenses  of  such  portions  of  the  Philippine  Islands  as  are 
under  the  control  of  the  United  States. 
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Augu8t  7, 1900^  toJtdyeS,  1901.— ilemher  of  Board  (two  naval  offi- 
cers and  one  engineer  officer),  under  the  direction  of  the  Secretary  of 
the  Navv,  to  m{£e  a  survey, plans,  and  estimates  for  the  improvement 
of  a  harbor  at  the  island  ox  Guam.  Attended  a  meeting  of  the  Board 
at  Guam  November  23,  to  December  26,  1900. 

April  28^  1901. — Relieved  from  duty  in  the  Philippines. 

June  26^  1901. — Arrived  at  San  Francisco. 

Maj.  Gen.  James  H.  Wilson,  U.  S.  V.,  in  a  report  dated  August  28, 
1898,  highly  conmiended  Colonel  Biddle  for  his  great  activity,  endur- 
ance, and  courage,  and  recommended  that  he  be  brevetted  major. 
United  States  Army,  and  colonel  of  volunteers,  for  distinguished  gal- 
lantry under  fire  at  the  affair  at  Coamo,  August  9,  1898. 

Commended  by  Brig.  Gen.  O.  H.  Ernst,  U.  S.  V.,  commanding  First 
Brigade,  First  Division,  First  Army  Corps,  for  daring  and  skillful 
reconnoitering  in  the  movement  on  Coamo. 

Commended  by  Colonel  Hulingsof  the  Sixteenth  Pennsylvania  Vol- 
unteers for  valuable  services  in  movement  before  Coamo. 

Commended  by  Maj.  Gen.  James  H.  Wilson,  United  States  Volun- 
teers, in  report  dated  August  1,  1899,  for  valuable  and  efficient  services 
in  the  Department  of  Matanzas  and  Santa  Clara,  Cuba. 

Conmiended  by  Brig.  Gen.  James  H.  Wilson,  United  States  Volun- 
teers, in  report  dated  July  22, 1900,  for  his  enterprise,  courage,  skill, 
and  ambition. 

Jvffhe  5, 1901. — ^In  a  letter  to  the  Secretary  of  War  the  Chief  of 
Engineers,  U.  S.  A.,  recommended — 

That  Maj.  John  BiddlOi  Corps  of  Engineers  (formerly  chief  engineer  of  the  Sixth 
Anny  Corps,  with  the  rank  of  lieutenant-colonel,  United  States  Volunteers),  be 
brevetted  Iieutenant-oolonel,  United  States  Army,  and  colonel,  United  States  Army, 
for  distinguished  gallantry  under  fire  at  the  affair  at  Coamo,  August  9, 1898,  and  that 
he  be  appointed  brigadier-general  of  volunteers  for  daring  and  skillful  reconnoitering 
in  the  movement  on  Coamo,  resulting  in  notable  captures,  including  a  royal  ensign  of 
Spain,  which  he  was  afterwards  delegated  to  bring  to  the  United  States  and  present 
to  the  President 

ICAJ.  HARBT  F.  HODGES. 

Jwne  10 J 1898. — Appointed  lieutenant-colonel  of  the  First  Regiment, 
United  States  Volunteer  Engineera,  commanded  by  Col.  Eugene  Griffin. 

The  regiment  was  recruited  in  the  Eastern  States  by  its  own  officers, 
who,  under  Colonel  Griffin's  orders,  had  established  recruiting  stations 
in  all  the  principal  cities,  the  headquarters  of  this  service  being  under 
the  colonel's  immediate  charge  in  Sfew  York  City.  The  organization 
of  the  regiment  was  effected  at  the  New  York  State  camp  at  reekskill, 
the  use  of  the  grounds,  tents,  and  buildings  having  been  tendered  by 
the  State  authorities.  On  June  20,  1898,  Lieutenant-Colonel  Hodges 
accompanied  the  first  squad  of  recruits  to  the  camp,  and  remained  there 
until  tne  regiment  left  on  August  6;  until^  July  1,  1898,  was  in  com- 
mand of  the  camp.  As  fast  as  recruits  arrived  and  a  provisional  selec- 
tion of  noncommissioned  officers  could  be  made,  the  companies  were 
mustered  into  the  service  by  Lieut.  W.  M.  Cruiksnank,  First  Artillery, 
mustering  officer.  The  first  company  was  mustered  in  on  June  26, 
1898,  and  the  last  July  16, 1898. 

While  the  regiment  was  organizing,  a  list  of  the  eauipment  consid- 
ered necessary  was  prepared.  The  list  was  submittea  to  the  Chief  of 
Engineers,  and  every  article  asked  for  was  furnished  without  delay, 
the  purchases  being  made  through  Mai.  J.  G.  D.  Ejiight,  Corps  of 
Engineers,  in  command  of  the  depot  at  Willets  Point. 
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After  a  few  weeks'  drUl  the  regfiment  broke  camp  on  Auenst  5, 1898, 
and  proceeded  by  water  to  New  York  Harbor,  wnere  it  boarded  the 
transport  Chester^  lying  oH  Bedloes  Island. 

August  10^  1898. — ^The  transport  sailed  for  Porto  Rico,  reaching  the 
Playa  de  Ponce  on  August  15.  On  the  16th  and  17th  the  regiment 
disembarked  and  made  a  temporary  camp  between  the  Playa  and 
Ponce,  moving  again  on  the  19th,  when  a  more  suitable  location 
became  ayailabie,  and  making  its  peimanent  camp  after  a  second  move 
on  September  1. 

August  25, 1898. — ^A  reconnaissance  was  made  by  a  party  under 
command  of  Lieutenant-Colonel  Hodges  along  the  San  Juan  road 
from  Ponce  to  the  Spanish  outposts  at  Aibonito,  a  short  distance 
beyond  the  town  of  Coamo,  to  ascertain  the  damage  which  had  been 
done  to  certain  bridges  injured  by  the  Spaniards  during  their  retreat. 

September  i,  1898. — The  headquarters  of  the  regiment,  with  the 
bandand  five  companies — E,  F,  G,  I,  and  K — made  its  permanent  camp 
on  a  hill  a  short  distance  west  of  Ponce,  where  it  remained  until  the 
departure  from  the  island.  On  September  9  Colonel  Griffin,  who  had 
been  ill  in  hospital  for  some  time,  sailed  for  the  United  States. 

Septeniher  S  until  November  13^  1898. — ^The  regiment  was  under 
command  of  Lieutenant-Colonel  Hodges. 

November  17^  1898. — ^The  portions  of  the  regiment  which  had-  been 
camped  near  Coamo  and  Ponce  embarked  on  the  transport  Minnewaska 
for  the  return  voyage  to  the  United  States.  The  First  Battalion  made 
the  march  from  its  camp  to  Ponce,  a  distance  of  more  than  20  miles, 
with  seven  fords,  in  a  little  less  than  seven  hours,  only  one  or  two  men 
falling  out  by  the  way.  The  march  was  made  at  night,  and  the  men 
were  thus  saved  the  discomfort  and  danger  attendant  upon  severe 
exertion  under  the  tropical  sun.  The  part  of  the  Thira  Battalion 
which  had  been  retained  at  Guanica,  emoarked  by  lighters  when  the 
transport  reached  that  harbor.  General  Henry,  the  district  com- 
mander, and  Colonel  (afterwards  General)  Castleman,  the  post  com- 
mander, expressed  in  the  orders  relieving  the  regiment  a  sense  of  the 
useful  service  rendered  by  it  while  on  the  island. 

Jarma/rv  ^i,  1899. — ^Appointed  colonel  of  the  regiment,  vice  Colonel 
Griffin,  wno  resigned  his  regimental  commission  and  was  shortly  after- 
wards appointed  brigadier-general. 

Janucury  ^5,  1899. — ^Honorably  mustered  out  of  the  volunteer 
service. 

January  S6  to  JPebruary  IS,  1899. — On  duty  in  the  office  of  the  chief 
mustering  officer  of  the  State  of  New  York. 

JPebruary  12  to  April  26. — On  special  duty,  under  the  orders  of  the 
Chief  of  Engineers,  making  an  inspection  of  coast  defenses  on  the 
island  of  Porto  Rico,  of  which  inspection  a  report  was  made  to  the 
Department  under  date  of  April  13,  1899. 

May  19y  1901. — Left  Cincinnati,  Ohio. 

Jfoy  S3,  1901. — ^Arrived  at  Habana  and  reported  to  General  Wood. 

May  26, 1901. — Assigned  to  duty  as  chief  engineer  of  the  Depart- 
ment of  Cuba  and  charged  with  supervision  of  the  work  of  the 
engineer  department,  citv  of  Habana,  with  preparation  of  a  map  of 
the  island  of  Cuba;  with  harbor  works  of  the  port  of  Habana,  and  with 
surveys  near  the  city  of  Habana. 

As  chief  engineer,  exercises  supervision  over — 

Works  near  Sarvtiago  de  Cuba,  comprising  water  supply  of  Santi- 
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ago  and  Guantanamo;  works  of  harbor  improvement,  sewerage  and 
paving  at  Santiago,  construction  of  road  Santiago  to  San  Luis,  and 
repair  of  roads  near  Santiago. 

Works  nea/r  Holguvn^  conrprising  municipal  works  at  Holguin  and 
Gibara;  water  supply  for  Holguin;  relocation  of  road  with  construc- 
tion of  twenty  bridges  and  crossings  between  Banes  and  Bijaru;  tele- 
phone line,  Holguin  to  Baraja^ua;  bridges  at  Santa  Maria  and  Iss 
Tunas,  and  road  improvement.  Tunas  to  Monati. 

Works  in  Puerto  Principe^  comprising  water  supply  of  city  of 
Puerto  Principe,  including  Doring  certain  artesian  wells;  making  map 
of  city  of  Puerto  Principe  and  repair  of  the  streets. 

Work  near  Mata/mas^  comprising  municipal  works,  city  of  Matan- 
zas;  construction  of  a  deep-water  pier,  harbor  of  MatEtnzas;  extension 
of  sea  wall  up  San  Juan  JECiver. 

Work  in  San  lyuis^  comprising  municipal  works,  San  Luis. 

Works  near  Cienfaegos^  comprising  municipal  works;  preparation 
of  project  for  water  supply. 

Works  in  province  ojMdbana^  comprising  municipal  works,  Maria- 
nao  and  Quemados;  road  work,  Columbia  Barracks  to  Vedado. 

As  chief  en^neer,  is  charged  with  inspection  of  works  of  internal 
improvement  m  provinces  of  Pinar  del  Kio,  Habana,  Matanzas,  and 
Santa  Clara,  executed  by  the  civil  department  of  public  works. 

CAPT.  EDWARD  BUBR. 

May  30^  1898. — Relieved  from  duty  in  temporary  charge  of  Wash- 
ington aqueduct. 

Juns  ^,  1898. — Assumed  command  at  Port  Tampa,  Fla.,  of  Company 
E,  Battalion  of  Engineers,  and,  as  senior  officer  present,  assumed  com- 
mand of  the  Battalion  of  Engineers  attached  to  the  Fiftn  Army  Corps, 
composed  of  Companies  C  and  E,  Battalion  of  Engineers. 

June  5, 1898. — Battalion  embarked  on  steamer  Alamo  for  transpor- 
tation with  expedition  to  operate  against  Santiago  de  Cuba. 

June  7,  1898. — AppointeJl  lieutenant-colonel  Second  United  States 
Volunteer  Engineers. 

June  13 J 1898. — ^Ordered  to  take  station  at  Chicago,  HI.,  as  lieuten- 
ant-colonel Second  Regiment,  United  States  Volunteer  Engineers, 
order  being  revoked  before  received. 

June  Hj  1898. — Sailed  with  his  command  from  Port  Tampa,  Fla., 
with  expedition  against  Santiago  de  Cuba. 

JuneSS^  1898. — Landed  a  detachment  of  the  battalion  about  4.30 
p.  m.  to  make  repairs  to  a  small  pier  at  Daiquiri,  Cuba;  that  was  the 
only  place  used  for  the  landing  of  the  expedition  on  that  day.  Earlier 
in  the  day  (about  12  m.)  three  pontons  with  bridge  material  and 
intrenching  tools  had  been  sent  inshore  for  possible  use  in  connection 
with  the  debarkation  of  the  army,  but  no  use  was  made  of  them.  After 
landing  this  material,  the  repair  of  the  pier  by  covering  it  with  rough 
flooring  of  planks  where  it  was  only  a  railroad  trestle  or  was  in  bad 
repair,  was  begun  about  dark,  when  troops  ceased  coming  ashore,  and 
continued  until  midnight.  This  work  was  resumed  at  dawn  on  the 
23d  and  completed  before  debarkation  of  troops  recommenced,  the  two 
detachments  goinff  on  board  the  transports  at  8  a.  m.,  with  the  excep- 
tion of  an  officer  (Lieutenant  Ferguson),  3  noncommissioned  officers, 
and  12  privates,  left  to  guard  the  property  on  shore,  including  the 
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pontons,  which  had  been  beached.  The  officers  ashore  on  this  duty 
were  Captain  Burr  and  Lieutenants  Bees  and  Ferguson. 

About  noon  on  June  28  the  command  on  the  steamer  Alcrnio  pro- 
ceeded to  Aserraderos,  about  20  miles  west  of  Santiago,  to  assist  in  the 
embarkation  of  General  Grarcia's  Cuban  army,  stated  to  number  about 
4,000  men.  Arriving  about  5  p.  m.,  the  landing  at  Aseri*aderos  was 
examined,  and  on  the  24th  a  lignt  pier  128  feet  fong  was  built  by  the 
command  to  reach  a  depth  of  water  of  4  feet.  On  the  25th  the  Cubans 
to  the  number  of  about  3,000  were  embarked,  and  during  the  night  the 
transports  returned  to  Daiquiri.  On  the  26th  orders  were  received 
from  the  commanding  general  to  place  the  command  in  camp  at  Sibo- 
ney  and  to  build  at  that  point  a  pier  for  unloading  supplies,  there  being 
no  landing  facilities  other  than  a  narrow  beach.  Began  debarking 
engineer  material  and  baggage,  completing  this  work  on  June  27  and 
putting  command  in  camp  at  6  p.  m.  On  the  27th  a  small  pier  was 
built  out  to  6  feet  of  water  for  the  use  of  small  boats.  The  construc- 
tion of  a  pier  to  9  feet  depth  of  water  was  commenced  on  the  28th  and 
continued  to  include  the  1st  of  July,  between  which  dates  the  follow- 
ing work  was  also  done,  viz:  Repaired  railroad  over  creek  at  Siboney; 
built  bridge  over  same  creek,  one-half  mile  west  on  the  Santiago  road, 
the  material  being  carried  out  by  the  men  in  the  entire  absence  of  any 
transportation;  repaired  water-pipe  line  supplying  Siboney;  repaired 
road  from  Siboney  west  toward  Santiago.  Durmg  this  period  the 
operation  of  the  ore  railroad  from  the  mines  northeast  of  Siboney  to 
Santiago  was  placed  under  his  charge  so  far  as  it  was  under  control  of 
our  forces.  Ihis  road  was  repaired  where  necessary,  as  were  also  two 
locomotives,  and  was  operated  in  handling  supplies  and  in  transporting 
the  Thirty-third  Michigan  Volunteers  to  Aguadores  and  back  on  July 
1  in  connection  with  the  operations  of  that  date. 

June  26^  1898. — Directed  to  assume  command  of  the  battalion  of 
engineers  serving  with  the  Fifth  Army  Corps.  Landed  conmiand  at 
Siboney,  Cuba. 

Late  on  the  afternoon  of  July  1  orders  were  received  for  the  com- 
mand to  be  at  general  headquarters  at  or  before  daylight  on  the  2d, 
and  the  command  marched  out  at  9.30  p.  m.,  arriving  at  headquarters 
at  12.30  a.  m. 

July  ^,  1898. — Ordered  to  continue  in  command  of  engineer  troops 
on  duty  with  United  States  forces  in  Cuba  and  to  report  in  person 
accordingly  to  Mai.  Gen.  William  R.  Shafter,  U.  S.  V. 

July  ^,  1898. — The  command  was  ordered  forward  to  repair  the  road 
at  andf  near  the  crossing  of  the  San  Juan  River,  but  as  it  was  entirely 
without  transportation,  only  the  usual  infantry  equipment  of  tools 
was  available,  together  with  a  few  axes,  picks,  and  shovels  picked  up 
at  headquarters.  No  satisfactory  results  were  accomplished  by  the 
day's  work,  which  was  underspent  fire  from  the  front,  by  which  one 
man  was  slightly  wounded;  pickets  were  thrown  out  on  both  flanks  as 
a  protection  against  guerrilla  fire,  which  had  been  troublesome. 

July  .9,  1898. — ^The  command  was  ordered  to  repair  the  road  about 
4  miles  in  rear  of  headquarters  and  was  moved  into  camp  at  Se villa, 
tools  being  brought  up  from  Siboney  by  one  wagon  which  had  been 
secured.  This  work  continued  until  the  6th,  when  the  command 
returned  to  Siboney  under  orders  to  complete  the  pier  previously 
begun. 

July  6^  1898. — Work  was  resumed  on  pier  at  Siboney  and  completed 
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on  July  12.  This  pier  consisted  of  a  pier  head  80  feet  square,  built  of 
12  by  12  inch  timbers  and  ballasted  with  scrap  iron,  both  of  which 
were  obtained  from  the  railroad  yards  at  Siboney.  The  depth  at  the 
pier  head  was  about  9  feet.  The  shore  connection  was  built  upon 
similar  smaller  cribs  and  the  railroad  tracks  were  laid  to  the  outer 
end  of  the  pier.  Much  delay  and  difficulty  was  experienced  in  this 
work  by  reason  of  insufficient  tools  and  the  continuous  swell  on  the 
beach,  both  of  which  made  the  work  slow  and  at  times  dangerous. 
While  the  noncommissioned  officers  of  the  command  were  in  general 
of  excellent  quality  and  well  trained  in  many  ways,  they  lacked  expe- 
rience as  foremen  of  squads  for  heavy  timber  work  and  for  rough  road 
repairs,  both  of  which  items  should  become  a  part  of  the  regular  train- 
ingof  engineer  troops. 

From  Jvly  6  to  Jvl^  SS^  1898. — ^The  conunand  had  charge  of  the 
operation  of  the  ore  railroad  referred  to  above  for  the  local  transpor- 
tation of  supplies  and  for  the  transfer  of  yellow  fever  patients  to  the 
isolation  hospital  camp,  about  2  miles  northeast;  also  of  the  local  water 
supply.  Until  July  16  much  work  was  done  for  the  repair  of  the  road 
eastward  of  Siboney  toward  Daiquiri  and  westward  toward  Santiago, 
after  which  date  the  base  of  the  army  was  transferred  to  Santiago. 

July  16^  1898. — Made  examination  of  tiie  railroad  bridge  across  the 
San  Juan  River  at  Aguadores.  Its  repair  was  commenced  July  17  and 
completed  July  19  by  Captain  Bees.  This  bridge  was  a  high  steel 
trestle  across  the  lower  end  of  the  deep  gorge  of  the  San  Juan  River. 
The  two  west  spans  had  been  thrown  down  by  the  destruction  of  the 
west  trestle,  bent  by  the  Spaniards  by  means  of  d^^namite.  These  two 
spans  were  reijlaced  by  three  timber  spans,  built  of  heavy  timber 
brought  by  train  from  Siboney.  The  repairs  included  about  60  feet 
of  trestle,  with  an  extreme  height  of  about  25  or  80  feet. 

After  completing  the  above  work  the  railroad  was  repaired  and  oper- 
ated through  from  the  mines  to  the  ore  pier  at  La  Cruz,  one  mile  south 
of  Santiago,  and  the  command  was  transferred  by  rail  on  July  22,  with 
all  its  equipment,  to  La  Cruz,  where  it  remained  until  July  27,  awaiting 
wagon  transportation  for  its  baggage  and  tools.  July  27  the  com- 
mand was  transferred  by  wagon  and  rail  to  a  camp  near  the  Purgatoria 
Bridge  at  Cuevitas,  on  the  railroad  from  Santiago  to  San  Luis  in  the 
interior,  leaving  part  of  its  equipment  and  a  smsul  guard  at  the  Santa 
Cruz  ore  pier.  From  this  camp  assistance  was  to  be  given  the  i-ailroad 
officials  in  remiring  first  the  Boniata  Bridge  (2  miles  north)  and  subse- 
quently the  JE^lrgatoria  Brieve,  both  of  which  bridges  (trestles|)  had 
been  partiaUy  burned  by  the  Gibans  during  the  campaign.  WorK  was 
commenced  on  the  Boniata  bridge  on  July  29  and  was  in  progress  when 
the  command  was  turned  over  to  Lieutenant  Reese,  July  81, 1898. 

Jvly  31^  1898. — ^Released  conunand  of  the  Battalion  of  Engineers  of 
the  Fifth  Army  Corps. 

AugtMt  1, 1898. — Sailed  from  Santiago  de  Cuba  to  join  Second  Regi- 
ment, United  States  Volunteer  Engineers. 

August  W,  1898.— Joined  Second  Regiment,  United  States  Volunteer 
Engineers,  at  Camp  Wikoff^  Montaiu:,  Long  Island,  having  been 
au&orized  to  delay  ten  days  in  so  doing. 

The  work  of  the  Second  Regiment,  U  nited  States  Volunteer  Engi- 
neers, at  Camp  Wikoff,  at  Montauk,  Long  Island,  comprised  the  laying 
out,  pitcMng,  and  stadk^ng  of  camps  for  other  troops,  the  erection,  and 
subsequently  the  operation,  of  the  camp  water  supply,  including  wells, 
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pipe  lines,  pumps,  and  filter,  much  work  in  connection  with  the  gen- 
eral hospital,  road  repairs,  the  erection  and  starting  of  the  Signal 
Corps  electric  lighting  plant. 

Tne  main  water  supply  was  under  Captain  Burr's  immediate  charge 
and  included  the  supervision  of  driven  wells  by  contract,  the  laying 
of  several  miles  of  pipe  (in  part  by  civilian  labor)  from  6  inches  to  1 
inch,  reaching  all  the  camps;  the  erection  of  tanks,  the  installation  and 
operation  of  pumps,  and  a  filter,  all  for  a  supply  of  500,000  gallons  a 
day.  This  water  supply  proved  to  be  excellent  and  efficient,  except 
for  occasional  stoppages  in  some  camps,  but  its  quality  for  a  camp  to 
be  occupied  for  a  length  of  time  could  be  assured  only  by  efficient  fil- 
tration. 

October  5,  1898, — ^Proceeded  to  Camp  George  C.  Meade,  near  Mid- 
dletown,  Pa.,  to  command  2  companies  of  regiment  attached  to  Second 
Army  Corps. 

October  §,  1898. — Assigned  as  acting  chief  engineer,  Second  Army 
Corps. 

Tne  engineer  work  at  Camp  Meade  had  been  nearly  completed  under 
Lieut.  Col.  James  L.  Lusk,  chief  engineer,  and  Capt.  A.  H.  Weber, 
Second  Volunteer  Engineers,  acting  chief  engineer,  Second  Army 
Corps,  when  Captain  Burr  relieved  tne  latter  on  October  6,  1898.  It 
consisted  mainly  in  the  supervision  of  the  camp  water  supply  (con- 
structed under  contract)  ana  its  operation,  the  laying  out  of  regimental 
camps,  and  making  topographical  surveys  of  the  camp  and  vicinity. 
Subsequent  to  October  6,  1898,  he  continued  this  work  as  acting  chief 
engineer,  Second  Army  Corps,  until  about  October  30,  1898.  On  the 
latter  date  he  proceeded  to  Augusta,  Ga. ,  with  two  companies  of  his 
regiment  attacned  to  this  corps  and  was  engaged  upon  preparing  corps 

rmg  lor  certain  mat- 


headquarters,  in  erecting  storehouses,  and  in  carmg 

ters  pertaining  to  the  water  supply  of  the  camp  at  that  place.     The 

corps  having  been  scattered  into  several  camps  and  the  Augusta  camp 

being  occupied  by  only  one  division,  it  was  laid  out  by  the  chief 

engineer  of  that  division,  acting  under  the  direct  orders  of  the  corps 

commander. 

November  5i,  1898. — Relieved  from  duty  as  acting  chief  engineer, 
Second  Army  Corps. 

May  16 y  i^PP.— mustered  out  as  lieutenent-colonel,  Second  Regi- 
ment, United  States  Volunteer  Engineers. 

OAPT.  GRAHAM   D.  FITCH. 

May  1j^  1898.— Lett  Willets  Point,  N.  Y.,  in  command  of  Com- 
pany C,  Battalion  of  Engineers,  by  rail  for  Port  Tampa,  Fla. 

June  W^  1898, — Appointed  engineer  officer  with  the  rank  of  major, 
United  States  Volunteers. 

May  16  to  June  6,  1898.— At  Port  Tampa,  Fla. 

June  5, 1898. — Embarked  on  transport  Alamo  and  sailed  with  fleet 
June  14,  1898. 

June  W,  1898. — Arrived  off  Santiago  Harbor,  Cuba. 

June  22  to  June  27,  1898.— At  Siboney,  Cuba. 

After  the  rest  of  the  army  had  disembarked  at  Daiquiri,  the  Battal- 
ion of  En^neers  on  the  transport  Alamo  was  taken  to  Aserraderos. 
There  a  bridge  was  built  for  embarking  General  Garcia's  Cuban  army. 
Returning,  he  landed  at  Siboney,  where  he  first  engaged  with  the  rest 
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of  the  battiilion  in  constructinff  a  pier  for  landing  supplies,  but  very 
soon  was  directed  b}^  General  Shaf ter's  chief  engineer,  Lieut.  Col. 
(t.  McC.  Derby,  to  investigate  the  possibility  of  repairing  the  local 
railway  equipment  and  operating  the  road.  The  Spaniards  had  hur- 
riedly inflicted  all  possible  damage  on  the  machine  snop  and  all  of  the 
locomotives,  but  Captain  Fitch,  with  the  assistance  or  a  few  skilled 
engineer  soldiers,  succeeded  in  putting  two  locomotives  in  working 
condition.  The  railroad  was  thereafter  constantly  used,  and  he 
remained  in  charge  of  it  until  the  Battalion  of  Engineers  was  ordered 
to  the  front. 

J^me  29^  1898. — ^In  com  pan  v  with  General  Bates  and  two  of  his 
staff,  made  reconnaissance  with  locomotive  and  flat  car,  manned  by  a 
small  guard  of  engineer  soldiers,  to  within  a  mile  of  Aguadores  Bridge. 
Then,  leaving  the  train  in  charge  of  the  enlisted  men,  he  advanced  on 
foot  to  within  a  few  feet  of  the  east  end  of  Aguadores  Bridge,  at  the 
other  end  of  which  the  Spaniards  were  intrenched.  He  then  returned 
to  Siboney. 

Late  in  the  afternoon  of  June  30  he  received  a  written  communica- 
tion from  General  Duflield,  stating  that  "General  Shafter  directs  me 
to  have  you  give  me  at  8.30  a.  m.  to-morrow  enough  cars  to  move  the 
Thirty-third  Michigan  Regiment — about  900  men.-'  AfUu'  working 
with  his  railroad  detachment  all  night  he  reported  on  time,  and  by  9 
a.  m.,  after  making  two  trips  (owing  to  insuflicient  number  of  cars), 
had  transported  the  Thirty -third  ilichigan  Regiment  to  Aguadores. 
Was  present  during  the  attack,  and  then  transported  the  troops  back 
to  Siboney.  At  about  8  p.  m.  that  day  (July  1)  the  Battalion  of 
Engineera  started  for  the  front,  reaching  General  Shafter's  camp  about 
1  a.  m.  Next  morning  they  proceeded  on  to  the  San  Juan  River  ford, 
and  were  engaged  during  the  remainder  of  the  day  in  repairing  it, 
being  under  lire,  though  not  in  view  of  the  enemy.  Thereafter  his 
duties  consisted  mainlv  in  railroad  repairing. 

Jul}/  29^  1898. — Relieved  of  command  of  Company  C,  Battalion  of 
Engineers. 

Jvly29  to  August  9y  1898. — Division  engineer,  Second  Division,  Fifth 
Army  Corps. 

August  lOy  1898. — ^Temporarily  commanding  Battalion  of  Engineers, 
Fifth  Army  Corps. 

December  Sl^  1898. — Honorably  discharged  from  the  Volunteer 
Army. 

OAPT.  GEORGE   A.    ZINN. 

July  5, 1900. — ^Transferred  to  Captain  Sibert  duties  at  Louisville, 
Ky.,  and  left  Louisville  July  8,  1900. 

July  12^  1900. — Arrived  at  San  Francisco  and  reported  at  headquar- 
ters Department  of  California. 

July  13, 1900. — Directed  to  take  station  in  San  Francisco  until  the 
arrival  of  Company  E,  Battalion  of  Engineers,  and  then  to  assume 
command  of  that  company. 

July  29^  1900. — Joined  Company  E,  Battalion  of  Engineers,  and 
assumed  command. 

August  i,  1900. — Sailed  from  San  Francisco  on  transport  Meade. 

September  S^  1900. — Arrived  at  Manila  Bay. 

Septeniher  6^  1900. — Disembarked  and  proceeded  to  Caloocan. 

September  6^  1900. — Relieved  from  command  of  Company  E,  Battal- 
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ion  of  Engineers,  and  assigned  as  engineer  officer,  Department  of 
Northern  Luzon,  with  station  in  Manila.  As  engineer  officer  of  the 
department  Captain  Zinn  has  had  charge  of  extensisre  repairs  to  roads 
and  bridges  in  the  department,  and  has  bad  a  number  or  officers  and 
detachments  of  engineer  soldiers  working  under  his  supervision  at 
many  widely  scattered  localities. 

OAPT,  WILLIAM  0.  LANGFITT. 

May  i4^  1898. — Ordered  to  be  relieved  from  duty  of  inspecting  the 
submarine-mine  defenses  of  the  northeast  coast  of  the  United  States 
and  command  of  Company  B,  Battalion  of  Engineers,  and  transferred 
to  command  of  Company  A,  Battalion  of  Engineers,  and  ordered  to 
join  the  Philippine  expeditionary  forces.  ^ 

May  24,  i555.— Returned  to  Willets  Point,  N.  Y. 

May  ee,  1898.— Lett  Willets  Point,  N.  Y.,  to  join  Company  A,  which 
had  preceded  him. 

June  Jf,  1898. — Reported  to  the  commanding  general  of  the  expedi- 
tionary forces  and  assumed  command  of  Company  A.  The  company 
was  attached  to  the  expeditionary  forces. 

Jime  7, 1898. — Appointed  major,  Second  United  States  Volunteer 
Engineers. 

Jime  ISj  1898. — ^Was  ordered  to  organize  Third  Battalion,  Second 
Regiment,  United  States  Volunteer  Engineers,  at  San  Francisco,  and 
to  comply  with  this  order  was  relieved  from  command  of  Coinpany  A 
June  20,  1898,  and  from  duty  with  the  expeditionary  forces  June  24, 
1898. 

The  Third  Battalion  of  the  Second  United  States  Volunteer  Engi- 
neers was  organized  and  went  into  camp  at  the  Presidio,  San  Fran- 
cisco. It  was  equipped,  drilled,  and  prepared  for  service  as  rapidly 
as  possible. 

July  6y  1898. — ^Was  directed  to  report  in  person  to  Maj.  Gen.  Wes- 
ley IVferritt,  conunanding  the  expedition  to  the  Philippine  Islands,  to 
continue  on  duty  with  the  expedition  in  command  of  the  engineer 
troops.  General  Merriam,  commanding  the  Department  of  California 
and  expeditionary  forces  at  San  Francisco,  decided  that  the  above 
order  meant  that  the  battalion  should  be  attached  to  the  expeditionary 
forces  and  sent  to  the  Philippines  as  soon  as  equipment  completed  and 
transportation  available.  Order  to  this  effect  was  issued  July  20, 1898, 
and  he  reported  to  the  commanding  officer  of  the  expeditionary  forces. 

July  S2^  1898. — Was  ordered  to  report  with  the  four  companies 
composing  the  battalion  to  commanding  general,  Department  of  Cali- 
fornia^ to  accompany  first  detachment  of  troops  to  Honolulu,  at  which 
point  it  was  to  take  temporary  station. 

July  i9. 1898. — Sailea  on  transport  St.  Paul  for  Honolulu  with 
Col.  T.  H.  Barber,  First  New  York  Volunteer  Infantry,  to  aid  in 
selection  and  preparation  of  camp  site  for  that  regiment  and  the  bat- 
talion. 

August  5,  J5S&— Arrived  at  Honolulu,  Hawaii.  In  charge  of  engi- 
neiering  work,  construction  of  temporary  barracks  for  ^rrison  at 
Honolulu,  including  water  supply  and  sewerage.  The  organization  fol- 
lowed, arriving  August  14  and  August  17,  and  all  were  established  by 
the  20th  in  camp,  prepared  under  Captain  Langfitt's  direction. 

Novernher  15^  1898. — ^Appointed  member  of  Board  of  officers  for 
selection  of  site  for  hospital  at  Honolulu. 
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December  7, 1898. — ^The  First  New  York  Voluoteer  Infantry  having 
been  ordered  to  San  Francisco  for  muster  out,  assumed  command  (3 
all  United  States  forces  in  the  Hawaiian  Islands,  remaining  in  com- 
mand until  April  20, 1899,  when  he  was  relieved  by  Maj.  S.  M.  Mills, 
Sixth  Artillery. 

DeceTnber  9, 1898. — Appointed  mustering  oflScer  at  Honolulu. 

March  23^  1899. — Appointed  member  of  Board  of  officers  for  the 

fmrpose  of  determining  and  recommending  harbor  lines  to  be  estab- 
ished  in  the  harbor  of  Honolulu,  H.  L 

JbprU  20^  1899. — ^Left  Honolulu  on  board  the  steamship  Australia 
witn  the  battalion. 

May  16^  1899. — ^Honorably  mustered  out  as  major,  Second  United 
States  Volunteer  Engineers. 

August  ^5, 1899. — Arrived  at  San  Francisco  and  went  into  camp  at 
the  Ptesidio. 

The  following  is  a  brief  record  of  work  performed  by  the  battalion 
under  Captain  Langfitt's  conrntiand: 

The  usual  drills  were  had  when  possible  to  include  battalion  move- 
ments. Special  instructions  were  given  in  sanitation,  and  as  a  result 
the  health  of  the  battalion  was  markedly  good,  in  spite  of  the  epidemic 
of  typhoid  fever  which  prevailed  among  the  First  iJew  York  Volunteer 
Infantry  while  at  Honolulu;  most,  if  not  all,  of  the  few  cases  occur- 
ring in  the  battalion  bein^  among  men  detailed  as  nurses  for  fever 
patients  of  other  organizations  in  the  hospital. 

At  San  Francisco  during  organization,  at  Honolulu,  and  again  at 
San  Francisco  while  being  mustered  out,  the  battalion  made  .an  excel- 
lent impression  by  its  gooa  behavior  and  clean  and  orderly  camp.  The 
officers  and  men,  as  a  rule,  were  willing,  obedient,  and  anxious  to  carry 
out  all  orders.  Under  Captain  Lan^tt's  direction  the  battalion  built 
a  temporary  post  at  Honolulu,  and  laid  out  water  supply  and  sewerage. 
The  buildings  consisted  of  1  headquarters,  1  guarahouse,  4  barracks, 
4  bath  houses,  1  hospital,  1  quartermaster  and  commissarv  building, 
2  stables,  and  other  outbuildings.  These  are  still  in  use  and  give  satis- 
&ction.  Local  circumstances  forced  their  erection  on  the  site  selected, 
but  it  is  nevertheless  a  fairly  good  one.  Set  of  plans  was  forwarded  to 
Office  of  Chief  of  Engineers.  After  approval  ofplans  each  company, 
under  its  company  officers,  built  one  barrack.  The  general  buildings 
were  constructed  by  detail  of  men  under  supervision  of  the  adjutant 
and  quartermaster. 

In  addition  to  the  above  work,  Captain  Langfitt  personally  inspected 
manv  sites  and  was  member  of  Board  to  select  permanent  site  for  post 
at  Honolulu,  of  Board  to  select  site  for  pavilion  hospital,  of  Board  to 
report  on  harbor  lines  for  Honolulu  Harbor,  and  reported  on  defenses 
of  Honolulu  and  Pearl  harbors. 

November  19^  1898. — Maj.  Gen.  H.  C.  Merriam,  commanding  Depart- 
ment of  California,  in  his  indorsement  on  monthly  sanitaiy  report  of 
Asst.  Surg.  E.  J.  Barrettj  Second  United  States  Volunteer  Engineers, 
dated  Camp  McEjinley,  H.  L,  November  1, 1898,  says: 

This  excellent  and  comprehensiye  rei>ort  affords  one  more  proof  of  excellent 
management  of  the  battabon  of  the  Second  R^;iment,  United  States  Volunteer 
Engineers,  under  command  of  Maj.  W.  C.  Langfitt.  It  is  my  understanding  that 
this  battalion  is  by  this  date  housed  in  temporary  buildings  and  on  a  new  site  near 
their  former  camp. 

Capt  Sedgwick  Pratt,  Third  Artillery,  chief  mustering  officer. 
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remarks  on  the  discharge  of  Maj.  W.  C.  Langfitt,  Second  Regiment, 
United  States  Volunteer  Engineers: 

Graduated  United  States  Military  Academy,  June,  1883.  Service  honest  and 
faithful;  character  excellent.  The  discipline,  bearing,  the  ^ood  conduct  of  the  bat- 
talion commanded  by  him,  and  it»  esprit  de  corps  bear  testimony  to  bis  ability  as  a 
commander  of  troops. 

Maj.  Ekiward  Field,  acting  inspector-general,  Department  of  Cali- 
fornia, in  a  report  to  the  Inspector-General,  U.  S.  A., of  an  inspection 
of  the  post  oi  Honolulu,  H.  L,  made  November  21  to  December  2, 
1898,  states: 

The  commanding  oflScer,  Major  Langfitt,  is  captain  in  the  Engineer  Corps,  U.  S.  A., 
and  a  man  of  the  highest  executive  ability. 

The  engineers  are  valuable  anywhere  from  their  exceptional  officers  and  special 
qualifications.  They  would  make  excellent  garrison  soldiers,  for  they  are  regulars 
in  all  the  essential  i>oints,  and  in  the  field  for  the  purpose  for  which  they  were  organ- 
ized they  would  be  invaluable. 

CAPT.    HIRAM    M.    CHITTENDEN. 

May  P,  1898. — ^Appointed  chief  engineer,  with  the  rank  of  lieutenant- 
colonel. 

May  30^  1898. — ^Detached;  assigned  as  chief  engineer,  Fourth  Anny 
Corps;  Mobile,  June  6, 1898,  to  June  8;  Tampa,  June  8  to  August  11, 
1898;  Huntsville,  August  13  to  February  14,  1899. 

About  two  months  of  this  service  was  at  Tampa,  the  principal  point 
of  embarkation  of  troops  for  the  front,  and  there  were  no  operations 
of  consecjuence  in  the  line  of  his  duties  at  that  point. 

His  pnncipal  work  there  was  as  disbursing  olBBcer  in  paying  for  the 
considerable  quantities  of  engineering  material  purchased  for  the 
equipment  of  the  various  expeditions. 

Was  sent  to  Fernandina,  Fla.,  and  there  laid  out  an  encampment 
and  ari*anged  for  the  water  supply  for  the  troops  at  that  point. 

The  rest  of  his  service  was  at  Huntsville,  Ala.  At  that  point  he  had 
charge  of  practically  all  the  work  of  locating,  laying  out,  and  supplying 
with  water  the  encampment  for  about  14,000^  troops  in  about  foity 
different  camps.  The  principal  work  involved  in  this  duty  was  tliiit 
pertaining  to  the  water  supply,  which  was  all  obtained  from  the  large 
spring  in  the  center  of  the  town.  The  distribution  of  this  supply 
involved  the  laying  of  about  120,000  feet  of  pipe  of  different  sizes. 

The  maintenance  of  roads  was  another  important  part  of  the  work, 
owing  to  the  considerable  amount  of  work  made  necessary  by  the 
excessive  traffic  and  the  heavy  and  unusual  rains. 

The  entire  encampment  was  mapped  in  a  most  thorough  manner  by 
Capt.  A.  O.  Powell,  Second  Kegiment,  United  States  Volunteer 
Engineers. 

The  road  work  was,  for  a  part  of  the  time,  under  the  care  of  Lieuts. 
C.  I.  Jackson  and  O.  S.  Durf  ree,  and  the  care  of  the  water  supply  was 
for  a  short  time  in  the  charge  of  Capt.  Fremont  Hill,  all  of  the  Second 
Regiment,  United  States  Volunteer  Engineers. 

In  connection  with  the  provisions  of  a  water  supply  for  the  encJimp- 
ment  Captain  Chittenden  personally  conducted  an  extensive  improve- 
ment of  the  city  waterworks  of  HuntsviUe.  This  improvement,  so 
far  as  his  own  work  was  concerned,  related  mainly  to  the  proper  wall- 
ing in  of  the  spring  and  the  construction  of  a  suitable  canal  to  carry 
off  the  surplus  water.  The  work  involved  an  expenditure  of  about 
f  10,000  ana  belonged  exclusively  to  civil  engineering. 
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Of  the  officers  who  served  under  his  immediate  direction  he  eape- 
cially  commends  Maj.  Edward  L.  Pinckard  and  Capt.  A.  O.  Powell,  of 
the  Second  Regiment,  United  States  Volunteer  Engineers. 

The  two  companies  forming  part  of  the  Second  Battalion  of  the 
Second  Regiment,  United  States  Volunteer  Engineers,  were  of  great 
service  to  the  encampment,  and  the  work  required  of  them  was  at  all 
times  willingly  and  efficiently  done. 

February  ^5,  1899. — Honorably  discharged  from  the  Volunteer 
Army. 

CAPT.   DAVID  D.  GAILLARD. 

AjprU  25, 1898. — ^Assiened  to  dutv  as  engineer  officer  on  the  staflf  of 
Gen.  James  F.  Wade,  U.  S.  A.,  and  sei-ved  in  this  capacity  from  May 
3  to  June  11,  1898,  in  camp  at  Tampa,  Fla.,  and  Chickamauga  Park, 
Ga.;  at  the  ktter  place  from  May  26  to  June  11, 1898,  as  acting  engi- 
neer officer  of  the  Third  Arm}^  Corps,  his  duty  consisting  principally  in 
instructing  volunteer  officers  in  foot  reconnaissances  and  construction 
of  hasty  intrenchments. 

June  7,  1898. — ^Appointed  colonel  of  the  Third  Regiment,  United 
States  Volunteer  Engineers.  From  that  date  until  July  20,  1898, 
organizing  regiment  at  Washington,  D.  C. 

JuIai  ££  to  September  20^  1898. — ^In  camp  with  regiment  at  Jefferson 
Barracks,  Mo.,  organizing,  equipping,  and  drilling  regiment. 

S^tember  £1  to  Noveimer  11.,  1898. — In  camp  with  regiment  near 
Lexington,  Ky.,  as  part  of  the  First  Army  Corps,  instructing  regiment 
in  drills,  target  practice,  and  practice  marches.  While  in  camp  at  this 
place  six  companies  of  the  regiment,  companies  G,  H,  I,  K,  L,  and  M 
(450  officers  and  men),  under  command  of  Maj.  Willoiighby  Walke, 
United  States  Volunteers  (captain  of  artillery,  U.  S.  A.),  made  on 
October  29  what  is  believed  to  be  the  longest  single  day's  march  of  the 
Spanish-American  war — 27  miles.  About  one-half  of  the  men  were  in 
heavy  marching  order.  Camp  was  reached  at  8.15  p.  m.  Thirty  men 
fell  out  or  strangled  en  route,  and  but  five  were  footsore  when 
inspected  the  following  morning.  To  Major  Walke  is  due  the  credit 
for  the  excellent  previous  training  which  led  to  this  result. 

November  13  to  December  16^  1898. — ^The  regiment  was  camped  at 
Macon,  Ga.,  and  formed  a  part  of  the  First  Division  of  the  First  Army 
Corps.  At  midnight,  November  19,  1898,  under  verbal  orders  of 
Maj.  Gen.  Jas.  H.  Wilson,  United  States  Volunteers,  proceeded  with 
the  entire  regiment  to  the  camp  of  the  Sixth  Virginia  Volunteer 
Infantry  ((]!olored)  2  miles  distant,  which  regiment  was  reported  to  be 
in  a  mutinous  condition;  secured  their  arms,  placed  a  guard  around 
their  camp,  and  brought  all  of  these  arms  back  to  the  guard  tents  of 
the  Third  U.  S.  Volunteer  Engineers.  The  entire  operation  was  carried 
out  without  bloodshed,  and  without  alarming  the  citizens  of  Maoon. 

December  16.,  1898. — ^The  Third  Battalion,  under  command  of  Lieut. 
0>1.  Edgar  Jadwin,  United  States  Volunteers  (first  lieutenant  of 
enrineers),  left  Macon  for  Matanzas,  Cuba. 

r^bruary  i,  1899. — Headquarters  and  the  Second  Battalion  left 
Macon  for  Cienf uegos,  Cuba. 

February  IJh  1899.— The  First  Battalion  left  for  Pinar  del  Rio,  Cuba. 

While  at  Macon  the  regiment,  besides  the  usual  infantry  drills, 
received  instruction  in  scouting,  reconnoiterin^,  and  outpost  duty,  and 
especially  in  engineering  drills,  such  as  hasty  mtrenchments,  the  con- 
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struction  of  blockhouses,  single-lock,  trestle,  and  crib  bridges,  fascine, 
gabion,  and  hurdle  work,  single  towers  and  road  improvement. 

The  Third  Battalion,  under  command  of  Lieut.  Col.  Edgar  Jadwin, 
disembarked  at  Matanzas,  Cuba,  December  23, 1898,  and  had  the  honor 
of  raising  the  American  flag  over  the  city  of  Matanzas  January  1, 1899, 
the  day  marking  the  end  of  Spanish  so verei^ntv  in  Cuba.  The  battalion 
was  commanded  by  Lieut.  Col.  Jadwin  until  illness  required  his  return 
to  the  United  States!  The  command  then  devolved  upon  Capt.  C.  W. 
Sturtevant,  until  the  arrival  of  Maj.  Willoughby  Walke  on  March 
15,  1899.  The  work  done  by  this  battalion  in  the  province  of  Matan- 
zas, Cuba,  was  as  follows:  The  construction  of  a  dock  80  feet  by  95 
feet,  with  approaches,  the  piles  for  the  dock  bein^  driven  to  a  penetra- 
tion of  8.  feet  by  means  of  a  hand  pile  driver;  locating,  laying  out, 
and  preparing  camp  sites  in  the  vicinity  of  Matanzas  for  the  Second 
United  States  Cavaliy,  the  One  hundred  and  sixtieth  Indiana,  Third 
Kentucky,  Twelfth  New  York,  and  Eighth  Massachusetts  regiments, 
infantry,  and  also  brigade  headquarters;  buUding  a  target  range  for 
the  Second  United  States  Cavalrjr,  and  another  for  the  use  of  the 
infantry;  repairing  of  Fort  San  beverino  for  occupancy  by  Tenth 
United  States  Infantry;  layine  about  3,500  feet  of  4-inch  water 
main,  constructing  two  tanks  and  the  necessary  water  troughs  along 
the  Paseo;  constructing  road  to  earthen  batteries  at  the  mouth  of 
Matanzas  Bay;  transporting  from  earthen  batteries  to  Fort  San 
Severino  all  heavy  ordnances,  cartridges,  shot,  and  shell;  superin- 
tending the  unloading  of  all  Government  transports  from  December 
13,  1898,  to  April  14,  1899;  surveying,  sketching,  and  preparing 
plans  of  all  barracks,  forts,  and  hospitals  in  the  city  of  Matanzas  and 
its  vicinity  J  constructing  sinks,  garlmge  sheds,  etc.,  for  brigade 
camp;  making  house  to  house  sanitary  inspection  of  the  city  of 
Matanzas;  locating  cesspools,  water-closets,  sources  of  water  sup- 
ply, etc :  cleaning  streets,  caring  for  sewers  and  drains,  and  super- 
vising otner  matters  pertaining  to  the  sanitary  condition  of  the  city 
of  MEktanzas;  inspection  and  report  upon  all  the  railroads  of  the 
province;  construction  of  a  Government  dock  175  feet  by  80  feet; 
reconnaissance  in  detaU  of  the  entire  province  of  Matanzas  by  various 
members  of  the  regiment. 

On  January  2,  1899,  the  following  letter  commanding  the  conduct 
of  the  officers  and  men  of  the  Third  Battalion  was  received  by  Colonel 
Jadwin: 

Matanzas,  Cuba,  January  9, 1899, 
To  Lieut.  Col.  Edoab  Jadwik, 

Commofndxng  ThUrd  Battalion,  Tkird  United  States  Volunteer  Engineers, 
Sm:  The  oommanding  general  of  the  Spanish  forces  at  Matanzas  has  requested  me 
to  express,  on  the  part  of  the  lieutenant-general  commanding  the  Spanish  forces  in 
Cuha,  and  on  the  jpart  of  the  officers  under  his  command  at  Matanzas,  their  thanks 
and  appreciation  for  the  consideration  and  soldierly  conduct  shown  them  hy  the 
officers  and  men  under  your  orders  on  the  occasion  of  taking  possession  of  this  city 
by  the  United  States  forces  on  January  1,  1S99. 

I  desire  also  to  state  that  the  conduct  of  the  battalion  since  its  arrival  here,  and 
under  somewhat  difficult  conditions,  has  been,  in  my  opinion^  exemplary,  and 
worthy  of  the  reputation  for  discipline  and  efficiency  already  attamed  by  the  Third 
United  States  Volunteer  Engineers. 
Very  respectfully, 

John  Biddlb. 
lAeutenamt-Oolonel,  Chirf  of  Engineers,  First  Army  Corps. 
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The  regimental  headquarters  and  the  Second  Battalion  arrived  in 
Cienfuegos,  Cuba,  just  as  the  last  of  the  Spanish  troops  were  sailing 
from  the  island,  and  reported  to  Maj.  Gen.  J.  C.  Bates,  United  Stat^ 
Volunteers,  military  governor  of  the  province  of  Santa  Clara. 

FAnmry  10  to  April  10^  1889, — Chief  engineer  of  the  Department 
of  Santa  (jlara,  but  directed  to  retain  command  of  his  regiment. 

The  work  done  by  the  Second  Battalion  in  the  province  of  Santa 
Clara  was  as  follows:  A  report,  accompanied  by  maps  and  photo- 
graphs^ upon  all  the  forts,  batteries,  and  permanent  defenses  of  the 
province;  street  cleaning,  sanitary  inspection,  and  street  improve- 
ment; survey  of  the  city  by  Lieut.  Lee  Shaflfer,  bench  marks  being 
left  on  every  block  and  elevation  being  recorded  at  everv  street  inter- 
section; an  inspection  and  report  upon  the  water  supply  of  Cienfue- 
gos, Cuba;  boring  of  an  artesian  well;  reconnaissance  of  the  Mata^a 
and  Hanabanilla  falls,  in  the  mountains  to  the  eastward,  as  possible 
sources  of  water  supply;  reconnaissances  by  various  members  of  tiie 
regiment  of  about  800  miles  of  roads  in  the  province,  of  which  about 
443  mUes  only  were  platted,  owing  to  the  lack  of  timej  a  reconnais- 
sance map  in  detail  of  the  region  about  Cienfuegos,  within  the  line 
of  defenses  which  incloses  the  ^^  cultivated  zone,^'  40  square  miles  in 
all;  an  inspection  and  report  upon  all  railroads  of  the  province  of 
Santa  Clara;  reports  by  various  officers  upon  the  necessary  improve- 
ments to  barracks  in  tne  province;  a  hydrographic  survey  of  a  por- 
tion of  the  harbor  of  Cienfuegos.  Maj.  J.  L.  Van  Ornum,  United 
States  Volunteers,  most  efficiently  commanded  this  battalion  during 
its  entire  service  in  Cuba. 

The  First  Battalion  arrived  in  Pinar  del  Rio  February  22, 1899, 
under  command  of  Capt.  F.  L.  Averill,  Maj.  Stephen  M.  Foote,  the 
regular  commander  of  this  battalion,  having  been  left  sick  in  the 
United  States.  The  work  done  by  this  battSion  in  the  province  of 
Pinar  del  Rio  was  as  follows:  The  cuarte]  was  cleaned  and  repaired; 
a  contour  map  for  the  location  of  barracks  in  the  city  of  Pinar  del 
Rio  was  prepared,  and  preliminary  lines  for  the  necessary  water  supply 
and  sewerage  laid  out;  about  92  miles  of  road  reconnaissance  was 
made  and  platted;  signal  stations  over  a  considerable  area  in  the 
vicinity  of  the  city  of  JPinar  del  Rio  were  erected,  to  be  used  in  trian- 
gulation,  but  the  battalion  was  ordered  back  to  the  United  States  when 
a  base  had  been  measured  and  only  a  few  angles  taken. 

£arly  in  April  all  of  the  battalions  received  orders  to  prepare  to 
return  to  the  United  States  for  muster  out. 

The  Second  Battalion  sailed  from  Cienfuegos  April  13,  and  the  First 
and  Third  battalions  from  Habana  April  15.  Both  transports  arrived 
at  the  mouth  of  Savannah  River  at  the  same  time,  and  the  entire  regi- 
ment was  reunited  and  sent  into  quarantine  at  Dawfuskie  Island,  South 
Carolina  (Major  Foote  resuming  command  of  the  First  Battalion  at 
this  time),  where  it  remained  from  April  18  to  23,  1899,  and  was  then 
ordered  mto  camp  at  Fort  McPherson,  Ga.,  to  be  mustered  out  of  the 
service.  The  regiment  remained  in  camp  at  Fort  McPherson  from 
April  24  to  May  17,  1899,  being  mustered  out  of  the  service  on  the 
latter  date. 

May  17^  1899. — Honorably  mustered  out  as  colonel,  Third  United 
States  Volunteer  Engineers. 
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OAPT.    WILLIAM  L.  SIBERT. 

tTuVy  5,  1S99, — Left  Willeta  Point  in  command  of  Company  B,  Bat- 
talion of  Engineers,  en  route  to  Manila,  P.  I. 

AuguHt  10^  1SD9. — Arrived  at  Manila  Bay. 

August  13^  1899. — Disembarked. 

August  17^  1899. — Company  B,  with  all  oflScers  present,  reported  at 
San  f'ernando  for  duty  under  Major-General  MacArthur,  command- 
ing First  Division,  Eigth  Army  Corps. 

August  17^  1899. — Marched  with  detachment  of  44  men  to  Angeles, 
reachmg  there  at  6.30  a.  m.  the  18th,  for  the  purpose  of  rescuing  two 
engines  wrecked  by  the  insurgents  on  the  bridge  about  1  mile  north 
of  Angeles.  This  bridge  was  beyond  the  line  of  outposts.  One  engine 
was  placed  on  the  track  on  the  18th  and  one  on  the  19th.  The  engineer 
troops  were  attacked  both  days,  but  were  under  the  protection  of  the 
Twelfth  Infantry.  The  engineer  detachment  joined  the  firing  line 
during  both  affairs. 

Capt.  Millard  F.  Waltz,  commanding  Second  Battalion,  Twelfth 
Infantry,  in  a  report  dated  September  1,  1899,  said: 

During  this  engagement  Captain  Sibert  asked  if  he  might  deploy  his  engineers  on 
the  firing  line,  and,  as  the  men  had  never  been  under  fire  and  were  eager  to  embrace 


the  opportunity,  permission  was  given,  and  they  promptly  dropped  tools  and  used 
their  nfles.    They  comported  theuiselves  very  well. 

Company  B,  Battalion  of  Engineers,  remained  on  duty  with  the 
Second  Division  until  September  30.  A  detachment  of  16  men  from 
Company  A,  Battalion  of  Engineers,  joined  Company  B  for  duty  August 
22.     The  command  did  outpost,  patrol,  and  escort  duty. 

On  September  14  Captain  Sibert  assumed  the  duties  of  chief  engi- 
neer, Department  of  the  Pacific  and  Eighth  Army  Corps,  to  date  from 
ScDtember  2, 1899. 

On  September  15  Captain  Sibert  was  assigned,  in  addition  to  his 
other  duties,  to  the  command  of  the  Battalion  of  Engineers,  Eighth 
Army  Corps,  consisting  of  Companies  A  and  B. 

Assembled  material  for  ponton  trains,  bridge  construction,  and  rail- 
road repairs,  and  prepar^  mans  for  use  of  Major-General  Lawton, 
Major-General  MacArthur,  ana  Brigadier-General  Wheaton  prior  to 
their  movements  in  Northern  Luzon  m  October,  1899. 

October  7  to  October  Ij,.,  1899. — As  chief  engineer,  accompanied 
General  Schwan^s  expeditionary  brigade  against  the  insurgents  in  the 
vicinity  of  Imus. 

October  10, 1899.— With  Geary's  battalion  of  the  Thirteenth  Infantry, 
and  a  piece  of  artillery  as  escort,  made  a  reconnaissance  from  San 
Francisco  de  Malabon  toward  Buena  Vista,  when  an  action  with 
insurgents  ensued. 

The  engineer  company  received  the  following  special  mention  in 
Gen.  Theodore  Schwan's  official  report  on  this  campaign: 

The  engmeer  company,  acting  mostly  under  the  personal  supervision  of  the  chief 
engineer,  Captain  Sibert.  but  under  the  immediate  command  of  Lieutenant  Stickle, 
an  energetic  and  capable  young  officer,  has  already  been  mentioned  for  its  prompt 
construction  of  an  efficient  ferry  across  the  Tibagan  River.  The  service  thereafter 
rendered  by  this  company  was  constant  and  invaluable.  In  fact,  but  for  its  work 
numerous  obstacles  of  various  kinds  would  have  indefinitely  delayed  or  barred  the 
passage  of  artillery  and  train.  While  approac^hing  San  Francisco  de  Malabon,  where 
the  enemy  was  supposed  to  be  in  force  and  ex  pet-ted  tx^  give  battle,  the  company 
asked  for  and  was  assigned  a  place  in  the  iiring  line.    Captain  Sibert,  not  only  in  his 
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capacity  as  engineer,  but  also  on  the  firing  line,  notably  on  the  afternoon  of  October 
10,  on  the  Buena  Vista  road,  contributeil  in  a  marked  degree  by  his  efforts  to  the 
success  of  operations. 

This  engineer  comDany  referred  to  above,  or  parts  of  it,  was  uncl<M* 
fire  at  Cavite,  Viejo,  Putol,  Kosario,  and  near  San  Francisco  de  MaLi- 
bon. 

November  H  to  Decrniher  17^  1899. — In  charge  of  repairs  to  bridges 
and  damages  by  washouts  on  line  of  Manila  and  Dagupan  llailroad  and 
rolling  stock,  for  which  work  he  was  commended  by  Generals  Schwan, 
MacArthur,  and  Otis. 

December  19  to  December  30, 1899. — Detailed  as  member  of  Board  of 
officers  to  consider  question  relating  to  traffic  on  the  Manila  and  Dagu- 
pan Railroad  while  under  military  control. 

NoveTfiber  25^  1899. — Relieved  from  duty  as  engineer  officer,  Depart- 
ment of  the  Pacific,  by  Cupt.  John  Biddle. 

January  Z  to  J^ebrwirt/  J,  1900. — Commanding  engineer  detachment 
forming  part  of  General  Sohwan's  expeditionary  brigade  in  its  cam- 
paign through  Cavite,  Laguna,  Babingas,  and  Tabayas  provinces, 
Southern  Luzon.  The  detachment,  or  parts  of  it,  took  part  m  engage- 
ments near  Muntinglupa,  Binan,  Silan,  Magallanes,  ana  at  San  Diego. 

Highly  commended  in  letter  of  General  Schwan,  March  16,  1900, 
and  in  special  report  of  General  Bates. 

In  his  official  report,  February  8,  1900,  General  Schwan  says: 

Capt.  William  L.  Sibert,  Clorps  of  Engineers,  the  senior  enjrineer  ojficer  with  the 
conniuand,  was  utilized  principally  in  making  invebtigation.s  concerning  lines  of  com- 
munication and  supply  and  roads  over  which  movenientH  of  troops  could  be  made. 
I  can  not  commend  too  highly  the  work  of  this  officer;  his  constancy,  his  tact,  his 
professional  skill,  are  worthy  of  special  recognition. 

In  a  letter  of  General  Schwan  to  the  Adjutant-General  U.  S.  A., 
February  11, 1900,  he  says: 

I  know  of  no  individual  officer  who  contributed  more  to  the  success  of  the  move- 
ment than  did  Captain  William  L.  Sibert,  Corps  of  Enginct»rs.  Not  onlv  as  an  engi- 
neer officer,  in  the  surmounting,  removal,  and  avoidance  of  road  obstacles,  were  his 
services  brought  into  reK^uisition.  His  ^ood  work  extendetl  to  and  had  the  effect  of 
facilitating  and  expediting  every  operation  that  was  unriertaken  in  the  course  of  the 
campaign  To  me  ne  proved,  as  he  did  on  former  expedition,  a  safe  and  most  valua- 
ble prop.  I  can  not  snfficientlv  emphasize  my  appreciation  of  the  services  of  this 
accomplished,  discreet,  and  withal  mociest  officer. 

Though  my  acquaintance  with  the  olfict^rs  of  the  Army  is  (juite  extensive,  I  know 
of  none  who  possesses  the  qualities  recjuisite  in  the  command  of  a  volunteer  regi- 
ment in  a  higher  degree  than  Captain  Sibert,  or  who,  by  reason  of  his  past  service, 
better  merits  the  appointment  of  colonel  of  volunteers.  It  is  hoped  that  the  War 
Department  may  see  its  way  clear  in  the  future  to  recognize  in  some  marked  way 
the  excellent  work  he  has  rendered  in  the  field  and  with  trooos. 

Fd)Tv/iru  10^  1900. — Was  directed  to  take  charge  of  and  operate  the 
Manila  ana  Dagupan  Railway,  furnishing  such  transportation  service 
as  army  needs  required,  and  to  open  up  the  same  to  public  traffic.  Cap- 
tain Sibert  was  addressed  while  performing  this  temporary  duty  as 
chief  engineer  and  general  manager  of  the  railway.  The  operating 
force  for  the  railroad  under  the  new  conditions  was  ormnized,  rates 
established,  tickets  and  all  necessarv  blanks  printed.  On  February 
20  public  traffic  was  inaugurated.  The  road  was  thus  operated  until 
April  20. 

March  10,  1900. — Senior  member  of  a  Board  to  inventory  and  trans- 
fer the  Manila  and  Dagupan  Railroad  and  its  appurtenances  to  the 
owners  of  the  road,  and  to  report  upon  the  condition  of  the  road  and 
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roadbed  when  captured  from  the  insurgents,  and  its  condition  when 
transferred  and  tne  cost  of  labor  and  material  expended  thereon  by 
the  militaiT  authorities.  This  duty  was  completed  and  the  railroad 
transferred  to  its  owners  April  20,  1900. 

Jfay  5, 1900. — Sailed  on  the  transport  Meade  for  the  United  States. 

May  Sl^  1900, — ^Arrived  in  San  Francisco. 

Jwne  6,  1901, — In  a  letter  to  the  Secretary  of  War  the  Chief  of 
Engineers,  United  States  Army,  recommended: 

That  Capt.  William  L.  Sibert,  Corps  of  Engineers,  chief  engineer  of  the  expedi- 
tionary troops  under  the  command  of  Brigadier-General  Schwan,  United  States  Vol- 
unteers, to  Northern  Luzon,  October  7-14,  1899,  be  brevetted  major,  United  States 
Army,  and  lieutenanircolonel.  United  States  Army,  for  distinguished  services  as 
engineer  and  on  the  firing  line,  October  10,  1899,  on  the  Buena  Vista  road,  where  he 
contributed  in  a  marked  degree  to  the  success  of  the  operationfl  of  that  day,  and  that 
he  be  appointed  brigadier-general  of  volunteers  for  '*  soldierly  conduct  and  excellent 
service  throughout  the  campaign"  in  northern  and  southern  Luzon. 

OAPT.  JOSEPH  B.  KUHN. 

May  Sl^  1898. — ^Appointed  nciajor  and  chief  engineer,  United  States 
Volunteers. 
April  IS,  1899. — ^Honorably  discharged  from  the  volunteer  service. 

CAPT.  WILLIAM  E.  GBAIGHILL. 

July  16^  1898. — Appointed  major  and  chief  engineer,  United  States 
Volunteers.     Declined,  August  1,  1898. 

August  17^  1899. — Appointed  major,  Fortieth  Infantry,  United 
States  Volunteers. 

September  ^5, 1899. — Joined  the  regiment. 

Assigned  to  command  of  the  Second  Battalion  by  verbal  order  of  the 
regimental  commander.  With  the  regiment,  commanding  battalion  at 
Fort  Riley,  Kans.,  while  en  route  to  and  at  the  Presidio,  San  Fran- 
cisco, Cal. ;  en  route  to  Philippine  Islands;  at  Camp  Alva,  on  the  north 
line  of  defenses  of  Manila,  and  in  camp  on  the  Luneta,  city  of  Manila. 
En  route  to  Philippine  Islands  commanded  on  the  transport  Indiana^ 
with  Companies  E,  F,  G,  H,  I,  K  of  the  regiment  and  detachment  of 
recruits  and  casuals.  At  Camp  Alva,  in  command  of  the  guard  of  the 
pumping  station. 

October  30,  1899.— heft  Fort  Riley. 

November  6, 1899. — Arrived  Presidio. 

November  23,  Jf<SPP.— Sailed  from  San  Francisco. 

December  ^7,  i<SP5.— Arrived  Manila,  P.  I. 

December  29,  1899. — Disembarked  and  marched  to  Camp  Alva, 
defenses  of  Manila. 

January  2f7, 1900. — Marched  to  camp  on  Luneta,  in  Manila. 

Fd/ruary  4,,  1900. — Embarked  on  transport  JPrancisco  Reyes,  with 
battalion,  the  colonel  commanding,  for  Legaspi,  Albay  province, 
southern  Luzon. 

F^yruary  6, 1900. — Arrived  Legaspi. 

February  7,  1900. — Disembarked  and  marched  about  4  miles  to 


February  7  to  March  18,  1900. — Commanding  post  of  Daraga,  Com- 
panies F  and  H. 

Febrvmy  8,  1900. — Commanding  reconnaissance  about  1  mile  in 
front  of  Daraga,  with  Company  F,  Fortieth  Infantry,  and  two  com- 
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Binies  of  Forty-seventh  Infantry,  engaged  with  Philippine  insurgents, 
rove  the  enemy  from  their  trenches  about  half  a  mile;  destroyed 
their  barracks  and  captured  one  small  brass  cannon. 

Fdmum/  IJ^  idt%7.— Engaged  at  Malabog  with  Companies  E,  F, 
and  H. 

FArua/ry  22  to  FArvxmj  23^  1900. — ^In  colmnn  composed  of  Com* 
panics  E,  F,  G,  and  K.  ana  three  oomranies  of  Foriy-seventh  Infantry, 
under  oonomand  of  Colonel  Howe,  of  Forfy-seventh  Infontry,  marched 
from  Daraga  to  Guinabatan,  about  20  miles  and  return,  February  22 
and  23, 1900.  Engaged  at  Malabog  February  22,  and,  commanding 
the  advance  guard,  engaged  with  the  enemy's  rear  from  Malabog  to 
£[amalig,  about  11  mues,  and  at  Eamalig  on  same  date.  Drove  the 
enemy  out  of  Eamalig  and  occupied  wb  town.  Four  companies 
en^^ed  from  9  o'clock  a.  m.  until  about  8  p.  m. 

F^ruaru  23, 1900. — Engaged  at  Guinabatan,  and  took  part  in  occu- 
pation of  that  town.    Returned  to  station  at  Daram  same  day. 

March  liy  1900. — ^In  column  commanded  by  Colonel  Howe,  Forty- 
seventh  Inf antnr,  seven  companies  and  one  piece  of  artillery,  marched 
to  Ligao,  32  miles,  commancung  Companies  JS,  F,  G,  and  H. 

Ma/rch  llf,,  1900.  —Engaged  near  Malabog,  at  Camaiig,  and  at  Guina- 
batan.   Took  part  in  occupation  of  Ligao. 

March  Hy  1900. — Conmianding  reconnaissance,  five  companies,  (E, 
F,  G,  and  H  of  Fortieth  and  one  company  of  Forty-seventh  Infantry), 
with  one  piece  of  artillery,  marched  to  das,  Ldbon,  and  Polangui,  ana 
returned  same  day  to  Ligsio,  about  22  miles. 

Ma/rch  17, 1900. — ^Returned  to  station  at  Daraga.  Engaged  en  route 
at  and  near  Eamalig. 

March  18, 1900. — ^Relieved  at  Dara^,  concentrated  the  battalion  at 
Ijegaspi,  and  embarked  on  transport  Francisco  Reyes  to  join  the  regi- 
ment in  the  expedition  to  northern  Mindanao  under  command  of  Major- 
General  Bates.  Participated  in  occupation  of  Surigao  and  Cagayan, 
island  of  Mindanao,  on  March  27  and  29,  and  with  battalion  occupied 
Yligan  without  opposition  on  March  81, 1900.  In  command  of  post  of 
Yligan  from  this  date  until  August  13, 1900,  when  relieved  by  S.  O., 
No.  95,  Headquarters  Division  of  the  Philippines,  dated  July  23, 1900, 
and  directed  to  proceed  to  Taku,  China,  reporting  to  Major-General 
Chaflfee  for  duty. 

August  27, 1900. — ^Left  Manila  on  transport  Sunmer. 

September  5, 1900. — ^Arrived  at  Taku,  China. 

September  22, 1900. — ^Assigned  to  duty  on  Major-General  Chaffee's 
staff. 

October  6  and  October  7, 1900. — ^Assigned  to  duty  as  member  of  the 
department  of  militaiy  intelligence  to  observe  the  French  and  Russian 
forces. 

October  22,  1900.— Appointed  a  member  of  the  Board  of  oflEicers 
convened  to  consider  the  subject  of  brevets  and  medals  of  honor  in 
connection  with  the  services  performed  by  the  China  relief  expedition. 

November  2, 1900. — ^Active  operations  having  ceased,  relieved  at  own 
reouest,  November  2, 1900,  and  ordered  to  return  to  Manila. 

December  9, 1900. — Arrived  in  Manila. 

December  11,  i500.^)rdered  to  rejoin  regiment 

December  20, 1900. — Reioined  at  Qt^yan  de  Misamis.  headquarters 
of  the  regiment,  commanaing  companies  F  and  H  at  that  post  until 
relieved  by  S.  O.,  No.  15,  Headquarters  Department  of  Mindanao  and 
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Jolo,  Caffayan,  January  25,  1901,  and  ordered  to  report  to  adjutant- 
general,  Division  of  the  Philippines  for  special  duty. 

Februobvy  4,  190L — Arrived  m  Manila. 

February  11^  1901, — Assigned  with  station  in  Manila  to  supervisory 
control  of  the  harbor  improvements  authorized  by  the  act  for  improv- 
ing the  port  of  Manila,  passed  by  the  United  States  Philippine  Com- 
mission October  15,  1900. 

Jwne  ^4^  1901. — Mustered  out  as  major  of  Fortieth  United  States 
Volunteer  Infantry. 

OAPT.    CHARLES  S.  RlCllil. 

May  20^  1898, — ^Appointed  colonel  First  United  States  Volunteer 
Infantry. 

June  4  to  October  28^  1898, — Commanding  First  United  States  Vol- 
unteer Infantrv. 

July  22,  1898,— Regimmt  left  Galveston. 

JtUy  23,  1898. — Arrived  at  (xouldsboro.  La. 

July  27,  1898,  to  August  18,  1898. — In  camp  at  fair  grounds,  New 
Orleans,  La. 

August  18,  1898. — Left  New  Orleans,  I^a. 

August  19,  1898. — Arrived  at  Camp  Hawley,  Galveston,  Tex. 

Septemhei'  20,  1898. — Assistant  mustering  officer  for  the  State  of 
Texas,  with  station  at  Galveston. 

October  28,  1898. — Mustered  out  of  service  as  colonel  First  United 
States  Volunteer  Infantry. 

CAPT.  THOMAS  H.  REES. 

^  May  11^,  1898.— Left  Willets  Point,  N.  Y.,  by  rail  for  Port  Tampa, 
Fla.,  on  duty  with  Company  C,  Battalion  of  Engineers. 

j]fay  15,  2«9P^. —Arrived  at  Port  Tampa,  Fla.  (companies  C  and  E 
were  organized  as  the  engineer  battalion  of  the  Fifth  Army  Corps, 
and  he  was  appointed  adjutant,  but  continued  to  perform  company 
dut}^  with  Company  C  and  had  charge  of  battalion  infantry  drills  and 
company  engineering  drills  while  in  camp  at  Port  Tampa. 

June  6,  1898. — Embarked  on  transport  Alamo. 

Jwne  1%,  1898. — Sailed  with  fleet;  destination  unknown. 

June20, 1898. — Arrived  off  Morro  Castle,  mouth  of  Santiago  Harbor. 

June 22, 1898. — Disembarked  at  Daiquiri;  was  in  charge  of  pontons 
carrying  intrenching  tools  to  shore. 

Proceeded  to  Aserraderos  to  assist  in  preparing  for  embarkation  of 
General  Garcia's  Cuban  army  of  3,000  men. 

June  26,  i<^P^.— Returned  to  Siboney,  Cuba;  constructed  small 
crib  work  pier  for  boat  landing. 

June  27  am.d  28,  1898. — ^In  charge  of  unloading  engineer  material 
from  transport  at  Siboney. 

June  29, 1898. — Assigned  in  charge  of  construction  of  railroad  pier 
at  Siboney.  This  work  was  interrupted  by  a  march  to  the  front  and 
work  on  stream  crossings  and  roads,  but  was  finally  completed  on 
July  12.  A  crib  work  pier  180  feet  long,  to  a  deptn  of  10  feet  of 
water,  was  constructed  and  railroad  track  extended  to  its  end. 

July  13  to  16,  1898. — In  charge  of  detachments  working  on  roads. 

July  17  to  19, 1898. — In  charge  of  construction  of  railroad  trestle 
to  replace  portion  of  Aguadores  bridge  destroyed  by  Spanish  troops. 
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Jifly  £0^  1898, — ^Repaired  a  washout  in  the  railroad  where  the 
embankment  had  been  destroyed  by  waves. 

Jtdy  ^^,  1898. — ^Moved  camp  with  all  engineer  material  and  stores 
to  La  Cruz,  1  mile  from  Santiago.  Thence  moved  to  Cuabitas  and 
was  placed  in  charge  of  rebuilding  railroad  trestles  over  Purgatoria 
Creek  and  Virgin  Creek.  These  trestles  had  been  burned  by  the 
Cuban  forces  under  General  Garcia. 

AugiLst  i,  1898. — Assigned  by  orders  to  command  of  Engineer  Bat- 
talion, Fifth  Anny  Corps,  and  remained  in  command  until  its  return 
to  former  stations  in  the  United  States. 

August  23^  1898. — ^The  battalion  embarked  on  tvKnsi^vt  Jldmm^evyaska 
and  reached  camp  Wikoff  September  1,  1898. 

Septenxher  ^  1898. — Battalion  organization  ceased  and  Company  C 
returned  to  its  former  station  at  WiUets  Point,  and  Company  £  to  its 
former  station  at  West  Point. 

Commends  most  highly  the  zeal,  good  judgment,  and  untiring  energy 
displayed  by  Lieut.  H.  B.  Ferguson,  in  execution  of  the  work  in  the 
Santiago  campaign. 

From  that  time  until  January  9,  1900,  jserved  as  commanding  oflScer 
of  Company  C,  Battalion  of  Engineers,  and  a«  instructor  of  military 
engineering  at  the  United  States  Engineer  School. 

March  IJf,  to  Jxdy  ^^,  1899. — Was  ordered  to  proceed  with  Com- 

Kny  C,  Battalion  of  Engineers,  to  Camp  Meade,  ra.,  and  to  reestab- 
h  that  camp  for  the  volunteer  regiments  returning  from  Cuba  for 
muster  out.  Was  assigned  to  command  of  the  camp  and  the  returning 
regiments  were  carried  as  "  casually  at  post."  This  duty  continued  till 
July  24,  when  he  was  ordered  to  return  with  the  company  to  Willets 
Point. 

The  officers  under  his  immediate  command  at  Camp  Meade  were 
Lieuts.  E.  R.  Stuart  and  G.  M.  Hoffman,  Corps  of  Engineers.  Their 
assistance  in  laying  out  the  camp,  pitching  and  flooring  the  tents  for 
five  regiments,  draining  the  ground,  and  building  roads,  etc.,  was  most 
valuable  and  all  their  work  was  most  efficiently  accomplished. 

December  5,  i*P<S.— Lieut,  Col.  George  McC.  Derby,  U.  S.  V., 
invited  attention  to  the  excellent  service  rendered  by  Captain  Bees 
during  the  Cuban  campaign,  and  recommended  his  promotion  in  the 
volunteer  service. 

December  P,  1898. — ^The  Chief  of  Engineers,  U.  S.  A.,  recommended 
to  the  Secretary  of  War  that  he  be  brevetted  major  for  valuable  and 
efficient  services  at  Santiago,  Cuba. 

CAPT.   CHAllI.ES    L.    POTTER. 

May  11^  1898. — ^Relieved  from  duty  at  Portland,  Oreg. 

May  13^  1898. — Arrived  at  San  Francisco  and  reported  to  the  adju- 
tant-general, Department  of  California. 

May  20^  1898. — Reported  to  General  Otis  and  assigned  same  date  as 
engineer  officer  of  expeditionary  force. 

May  30,  1898. — Reported  to  General  Merritt  and  assigned  as  engi- 
neer officer  of  Department  of  Pacific. 

June  22,  1898. — Appointed  lieutenant-colonel  and  chief  engineer, 
United  States  Volunteers. 

June  23 J 1898. — Designated  as  chief  engineer  of  Eighth  Army  Corps. 
Outfitted  the  conamand  and  purchased  material  in  San  Francisco  for  an 
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engineer  depot  at  Manila.  Loaded  material  on  steamer  Morgcm  Oity^ 
which  sailed  June  27. 

June  29^  1898. — Sailed  with  General  Merritt  and  staff  on  steamer 
Newport. 

July  eS,  1898.— Arrived  at  Cavite. 

JiiM/  28, 1898. — Was  directed  to  report  to  General  Greene  in  Camp 
Dewey  to  make  a  reconnaissance  of  the  front  of  the  Spanish  lines; 
made  reconnaissance  with  Lieutenant  Connor. 

Augvst  13, 1898. — Accompanied  General  Merritt  and  personal  staff 
during  the  capture  and  occupation  of  Manila. 

Augvst  15, 1898. — ^President  of  board  to  count  Spanish  public  funds. 

S^tember  1,  1898. — Assigned  as  chief  engineer  of  Department  of 
the  racific  and  Eighth  Army  Corps. 

October  10, 1898. — Appointed  auditor  of  public  accounts,  which  posi- 
tion was  held  until  September  20,  1899. 

December  21i.,  1898. — Was  sent  by  special  steamer  to  take  messages 
from  General  Otis  to  General  Rios,  at  Iloilo. 

December  28, 1898.— W^ja  sent  to  Iloilo  by  General  Otis  with  dis- 
patches to  General  Miller. 

Jarmary  4^  11,  and  2j^  1899. — ^Was  sent  to  Iloilo  with  similar  dis- 
patches. 

February  8,  1899. — Was  sent  to  Iloilo  with  instructions  to  General 
Miller  to  occupy  the  town.  Was  present  at  the  capture  of  Iloilo  and 
Jaro. 

F^ua/ry  26, 1899. — Was  sent  to  accompany  a  battalion  of  infantry 
to  Cebu  and  carry  out  certain  instructions  from  General  Otis. 

.^ml  6, 1899. — Was  appointed  president  of  a  board  to  proceed  to 
Malolos  and  receive,  inventory,  and  receipt  for,  bring  to  Manila,  and 
turn  over  to  the  treasurer  of  public  funds,  money,  and  property  of  the 
insurgent  government,  captured  by  the  United  States  troops  at  that 
place. 

June  21, 1899. — Was  sent  by  General  Otis  to  Iloilo  and  Jolo  to  make 
a  report  on  the  situation  at  these  two  points. 

Au^guat  19, 1899. — Was  appointed  on  a  board  to  examine  into  the 
wrecK  of  the  transport  Hooker  and  fix  the  responsibility  for  the  same. 

Septemier2, 1899. — Honorably  discharged  as  lieutenant-colonel,  chief 
engineer.  United  States  Volunteers. 

September  13,  1899. — Was  relieved  from  duty  as  chief  engineer  as  of 
September  2,  1899,  by  Capt.  W.  L.  Sibert,  Corps  of  Engineers. 

%ept€mber20, 1899.  — Relieved  from  duty  as  auditor  of  public  accounts, 
Philippine  Islands. 

Octoher  17,  i55S.— Sailed  for  the  United  States. 

December  10, 1899. — ^Arrived  at  San  Francisco. 

The  above  list  contains  all  special  work,  and  is  in  addition  to  regu- 
lar work  of  supplying  troops  with  tools  and  material,  constructing 
and  repairing  roads,  bridges,  and  ferries,  and  making  reconnaissances, 
surveys,  and  maps,  all  of  which  was  under  the  general  and  a  portion 
under  the  personal  direction  of  the  chief  engineer. 

SERVICES  PERFOBMED  BY  ENGINEER  TROOPS. 

Upon  the  first  organization  of  the  expeditionary  forces  the  engineer 
officer  telegraphed  for  a  proper  quota  of  regular  and  volunteer 
engineers. 
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Company  A,  Battalion  of  Engineers,  3  officers  and  60  men,  arrived 
in  San  Francisco  early  in  June,  1898. 

One  officer  was  relieved  and  1  reported,  and  the  company  recruited 
to  120  men  before  sailing. 

A  detachment  of  20  men  sailed  under  Lieutenant  Connor  on  the  first 
expedition,  May^  25,  and  the  remainder  of  the  company  under  Lieu- 
tenant Echols  with  Lieutenant  Kerr  sailed  with  Geneial  MacArthur 
on  June  27,  1898. 

The  detachment  with  the  first  expedition  was  in  Camp  Dewey 
employed  in  reconnaissances  and  road  and  bridge  work. 

The  whole  company,  in  two  detachments,  aO'Companied  the  brigade 
commanders  in  the  capture  of  Manila. 

Lieutenant  Echols  being  sick  and  finally  relieved,  and  Lieutenant 
Connor  being  detached,  Lieutenant  W.  G.  Haan,  Third  United  States 
Artillery,  was  put  in  command  of  Company  A,  Battalion  of  Engineers, 
September  7,  1898,  and  remained  in  conomand  until  relieved  by 
Lieutenant  Wooten,  March  3.  1899. 

The  company  was  engaged  in  detachments  in  reconnaissances,  in 
building  and  refM^iring  roads,  bridges,  and  ferries,  in  clearing  obstruc- 
tions from  the  river,  and  general  work  of  engineer  troops. 

The  company  acted  as  infantry  on  February  5,  in  the  first  day's  fight 
with  insurgents,  when  its  services  and  that  of  its  commanding  officer 
were  conmiended  by  Col.  James  F.  Smith,  conomanding  First  Califor- 
nia Volunteers. 

The  company  again  made  a  reconnaissance  on  February  15, 1899, 
and  was  engaged  an  hour  and  a  half  with  a  force  of  insurgents. 
Special  mention  was  made  of  Private  John  Varney  on  this  reconnais- 
sance. 

The  company  was  used  as  infantry  to  hold  the  southern  line  during 
General  Scnwan's  campaign  in  Cavite  province,  in  October,  1899. 

During  a  great  portion  of  the  time  covered  by  this  report,  officers 
were  so  scarce  as  to  necessitate  the  direct  supervision  of  important 
works  by  sergeants  of  the  company.  Those  performing  the  most 
importand  duties  were  Sergeants  Kennedy,  Fisher,  and  Froeman,  but 
it  IS  not  intended  by  mentioning  these  to  detract  from  the  importance 
of  work  performed  by  other  noncommissioned  officers  and  privates. 

GAFT.  FEANOIS  B.  SHUNK. 

Jamfomy  IS^  J899.—Jjett  West  Point,  N.  Y. 

Maroh  11^  1899. — Arrived  at  Manila. 

Ma/rch  13^  1899. — ^Took  command  of  Company  A,  Battalion  of 
Engineers,  and  continued  in  this  command  until  December  27,  1899, 
when  he  was  relieved  by  Second  Lieut.  William  P.  Wooten.  During 
this  time  the  h^quarters  of  the  company  was  at  Malate,  in  the  suburbs 
of  Manila.  Parties  of  from  5  to  20  men  were  constantly  engaged  in 
building  and  repairing  roads,  bridges,  and  ferries,  and  removing 
obstructions  from  waterways  in  the  vicinity  of  Manila;  the  field  of 
these  operations  extending  from  Malabon  on  the  north  to  Imus  on  the 
south.  This  work  was  done  under  his  personal  supervision,  and  was 
collectively  of  importance. 

On  March  23,  1899,  two  detachments  were,  by  order  of  the  chief 
engineer  (Lieut  Col.  Potter,  U.  S.  V.),  sent  to  join  General  MacArthur 
and  General  Wheaton,  respectively,  and  Captain  Shunk  requested  and 
ENQ  1901 6 
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obtained  permission  to  accompany  one  of  these  parties  for  a  short 
time,  and  remained  with  General  MacArthur  until  the  capture  of 
Malolos,  returning  on  April  2.  During  this  time  the  detachment  did 
very  hard  work;  buUt  3  bridges  and  2  ferries,  and  constructed  ap- 
proaches for  wagons  to  a  ford  and  a  railroad  bridge. 

April  S6^  1899. — In  charge  of  the  buildings  and  property  pertaining 
to  the  civil  departments  of  public  works,  harbor  improvements,  depart 
ment  of  mountains,  department  of  mines,  and  department  of  agricul- 
ture. 

Late  in  September.  1899. — ^The  company  was  ordered  out,  in  an  emer- 
gency, for  outpost  duty,  and  spent  two  days  at  Culiculi. 

Ewrly  in  October.  1899. — ^The  company  was  again  ordered  out  as 
infantry  to  protect  raranaoue,  and  stayed  for  two  days. 

October  7  to  i^,  1899. — ^They  were  directed  to  report  to  General 
Schwan  at  Bacoor.  Here  a  ferry  was  built  across  tne  Imus  River. 
During  its  construction  Captain  Shunk  was  taken  sick  and  obliged  to 
return  to  Malate.  Lieutenant  Stickle  took  command  of  the  conipany, 
and  remained  with  General  Schwan  during  his  expedition  into  OEkvite 
province. 

October  8. 1899. — He  was  taken  ill  and  compelled  to  return  to  Manila 
in  commana  of  that  portion  of  his  company  in  the  city.  Was  in  charge 
of  repairs  to  roads  and  bridges  outside  of  the  city  limits  in  the  vicinity 
of  Manila  until  he  returned  to  the  United  States. 

December  £9j  1899. — ^Left  Manila  on  transport  Oity  of  Peking. 

JcMvuary  H^  1900. — Arrived  at  San  Francisco. 

M<m)h  £6,  JfSOO.— Reported  at  Fort  Totten  for  duty. 

CAPT.  EUGENE  W.  VAN  0.  LUCAS. 

MaySl^  ^5P5.— Appointed  division  engineer  officer  with  the  rank 
of  ma]or.  United  States  Volunteers. 

Jvly  7,  Jf*55.— Relieved  from  duty  at  Willets  Point. 

July  9,  1898. — Reported  for  duty  at  Headquarters,  Fourth  Army 
Corps,  Tampa,  Fla.,  and  assigned  as  chief  engineer.  Second  Division, 
Fourth  Army  Corps,  until  August  11, 1898.  Had  charge  of  drill  work 
.and  assisted  in  straightening  out  accounts  and  records  of  equipment 
purchased.  At  Femandina  he  assisted  in  laying  out  the  camp  for 
troops  moving  from  Tampa. 

November  ^5, 1898Jk>Jamumi  i,  1899. — Chief  engineer,  Third  Divi- 
sion, Second  Arnoy  Corps,  in  camp  at  Athens,  Ga. 

Jomua/ryl  to  Ita/rch  i,  1899. — Cnief  engineer.  Second  Division,  Sec- 
ond Army  Corps,  in  camp  at  Greenville,  S.  C.  Organized  a  division 
engineer's  office,  having  attached  to  it  on  special  duty  several  young 
officers  of  volunteers,  who  were  svstematically  trained  in  reconnais- 
sance work,  foot  and  mounted,  witn  satisfactory  results  for  the  time 
employed.  Without  previous  training  they  were  able  after  six  weeks' 
work  to  do  ordinary  road  reconnaissance  work  in  advance  of  a  moving 
column,  with  rapidity  and  accuracy,  and  also  cover  any  given  territory 
in  the  same  way. 

Was  unable  to  do  much  effective  work  as  division  engineer  until 
January  1,  1899,  owing  to  lack  of  equipment  His  conclusion  on  this 
point  is  that  the  engineer  equipment  or  a  corps,  division,  brigade,  or 
regiment,  etc.,  should  be  decided  on  and  listed,  so  that  upon  assign- 
ment to  duty  an  officer  may  make  requisition  for  tiie  proper  equip- 
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ment,  which  should  be  kept  in  store  at  the  Engineer  Depot,  ready  for 
such  requisition. 

January  H  to  F^yruary  -4, 1899. — Acting  chief  quartermaster,  Sec- 
ond Division,  Second  Army  Corps. 

F^brtmry  ^4^  1899. — Relieved  from  duty  with  Second  Army  CSorps. 

March  21, 1899. — Honorably  discharged  from  the  Volunteer  Army. 

OAPT.   HENRY  JBRVEY. 

Ma/reh  <9, 1901. — Joined  Second  Battalion  of  Engineers.  Command- 
ing Company  E  and  battalion. 

Jmie  17 J 1901. — Left  Willets  Point,  New  York,  commanding  Second 
Battalion  of  Engineers,  Companies  E,  F,  G,  and  H. 

Jvms  SS^  1901. — Arrived  at  San  Francisco. 

June  i6, 1901. — Sailed  from  San  Francisco  on  the  transport  JBimooek 
en  route  to  Manila. 

OAPT.  WILLIAM  V.   JUBSON. 

August  SS,  1899. — Relieved  from  duty  in  New  York  City  and  sailed 
for  Porto  Rico. 

August  26, 1899. — Arrived  at  San  Juan,  P.  R.,  and  was  assigned  tb 
duty  as  engineer  officer,  Department  of  Porto  Rico,  and  president  of 
the  board  of  public  works. 

As  engineer  officer  of  the  department,  was  charged  with  the  usual 
issues  of  engineer  instruments  and  material  to  line  officers;  with  the 
preparation  of  a  map  of  Porto  Rico;  with  the  expenditure  upon  road 
work,  largely  to  relieve  distress  incident  to  the  hurricane  oi  August. 
8,  1899,  of  $200,000  from  the  emergency  fund,  War  Department,  and 
of  $760,000  from  the  appropriation  "  Refunding  Customs  Revenue  to 
Porto  Rico; "  with  various  investigations  and  reports  relating  to  appli- 
cations for  franchises,  referred  to  nim  by  the  department  commander; 
with  the  preparation  of  certain  maps  and  reports  relating  to  public 
lands;  ana  with  the  supervision  of  construction  of  a  Iftige  wharf  at 
San  Juan,  P.  R.,  under  authority  of  the  Secretary  of  War;  recom- 
mended harbor  lines  for  San  Juan  Harbor;  submitted  project  for  sub- 
marine-mine defense  of  San  Juan  Harbor. 

As  president  of  the  board  of  public  works,  of  which  there  was  but 
one  other  member  during  a  large  part  of  the  time,  he  acted  as  execu- 
tive officer,  and  was  charged  with  tne  following:  The  organization  of 
a  force  for  the  work  to  be  undertaken;  the  construction  and  repair  of 
roads  and  the  building  of  bridges,  including  surveys  for  new  roads 
and  the  preparation  of  typical  ^ans  and  specifications  for  roads  and 
their  appurtenances;  the  construction  and  repair  of  public  buildings, 
under  wnich  head  many  schoolhouseSj  jails,  wnarf  buildings,  etc.,  were 
planned  or  built,  and  many  public  buildings  were  renovated,  repaired, 
and  fitted  with  modern  plumbing;  the  maintenance  and  construction 
of  light-houses^  under  which  head  two  important  light  stations  were 
built  and  put  m  operation,  one  upon  Vieques  Island  and  one  upon 
Mona  Island;  and  harbor  works,  under  which  head  little  was  done  save 
to  construct  or  repair  a  sea  wall  about  800  feet  long  at  San  Juan  to 
afford  a  landing  for  small  craft,  the  construction  ana  equipment  of  a 
machine  shop  at  San  Juan,  and  the  maintenance  of  an  antiquated 
dredging  plant  at  the  latter  harbor. 
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He  was  the  only  engineer  officer  in  Porto  Bico,  and  there  were  no 
engineer  troops  there. 

His  j)rincipal  work  was  with  roads,  and  he  secured  sonoie  very  effi- 
cient civilian  assistants.  Thev  endured  many  hardships,  including 
sickness  for  most  of  them  and  death  for  a  few,  and  under  the  strain 

Eut  upon  them  by  the  necessity  of  working  as  many  laborers  as  possi- 
le  to  relieve  distress,  they  did  most  excellent  work. 

April  30, 1900. — Relinquished  office  of  president  of  board  of  pub- 
lic works. 

Ma/y  1, 1900. — As  assistant  to  the  engineer,  Third  light-house  dis- 
trict, assumed  local  charge  of  light-house  engineer  work  m  Porto  Bico. 

July  5, 1900. — Charged  with  the  removal  of  wrecked  steamer  Oris- 
t6bal  Colin  in  the  eastern  entrance  to  the  harbor  of  San  Juan,  P.  R. 

Aubgust  ff,  1900. — Left  Porto  Rico  on  leave  of  absence. 

September  27, 1900. — ^Transferred  his  duties  in  Porto  Rico  to  Captain 
Flagler  and  took  station  at  Montgomery,  Ala. 

OAPT.    B.  EVELETH  WINSLOW. 

JprUSO,  1898.— Lett  West  Point,  N.  T.,  with  Company  E,  Battalion 
of  Engineers,  for  duty  in  the  field. 

May  jf,  1898. — Sailed  from  New  York  City  on  the  transport  Alamo. 

May  5, 1898. — Arrived  at  Key  West,  Fla.,  and  having  received 
orders  for  Port  Tampa,  Fla.,  arrived  at  thatplace  May  7, 1898. 

Mai/  7  to  June  6,  1898. — ^In  camp  at  Port  Tampa.  Company  landed 
materials,  performed  the  usual  camp  duties,  and  company  was  instructed 
in  infantry  and  engineer  drill. 

May  £6, 1898.— ^he  United  States  forces  at  Tampa  were  organized 
into  the  Fifth  Army  Corps,  and  Company  E  and  Company  C  (the  latter 
company  arrived  May  16, 1898)  became  me  Engineer  Battalion  of  that 
corps. 

June  6  to  H.^  1898. — On  board  the  Alamo  at  Tampa. 

June  H,  1898. — ^The  Alamo  sailed  with  the  fleet  of  transports. 

Jvms  W,  1898.— The  fleet  arrived  off  Santiago  Harbor. 

June  22 J 1898. — ^Tools  and  materials  were  landed  at  Daiquiri,  and 
the  pier  was  repaired. 

Jtme  iSj  1898. — Pier  was  built  at  Aserraderos  for  the  embarkation 
of  the  Cuban  army  under  General  Garcia.  On  June  24  the  Cubans 
were  embarked,  and  on  June  26  they  were  landed  at  Siboney. 

A  temporary  landing  pier  was  built.  In  the  meanwhile  the  landing 
of  tools  and  supplies  was  begun,  all  being  carried  in  pontons  from  the 
vessels  to  the  beach.  The  next  day  this  work  wato  continued  and  by 
noon  all  the  company  equipage,  baggage,  and  rations,  all  intrenching 
and  pioneer  tools  naa  been  put  ashore.  All  the  bridge  material  except 
that  used  in  landing  was  left  on  the  Alamo.  In  the  afternoon  the 
company  landed  in  pontons  and  went  into  camp  for  the  night  near 
the  locomotive  roundhouse. 

June  28. — The  camp  was  moved  to  a  better  site,  an  engineer  depot 
was  established  in  a  storehouse  near  the  beach  and  on  the  railroad,  and 
the  tools  and  materials  were  moved  into  it.  Work  was  begun  on  a 
large  and  more  permanent  landing  pier,  and  a  road  and  railroad  bridge 
over  the  creek  were  repaired. 

The  road  to  the  front  was  under  repair  for  a  distance  of  nearly  3 
miles  by  a  detail  under  Lieutenant  Winslow,  a  bridge  60  feet  long 
being  built  over  the  creek. 


Digitized  by  LjOOQIC 


SBBVIOE   07  OFFICERS   IN   THE   FIELD,  WITH   TBOOP8,   ETC.       85 

Jvly  jf,  1898, — ^Telephone  orders  were  received  from  corps  bead- 
quarters  directing  that  the  battalion  proceed  at  once  to  the  front  and 
be  there  by  daybreak.  Accordingly  camp  was  at  once  broken,  and 
all  equipage  and  rations  except  those  to  be  taken  on  the  peraons  of 
the  men  were  stored  at  the  en^neer  depot,  where  they  were  left  under 
a  small  guard.  After  •everything  had  oeen  put  away  the  baltalion,  at 
about  9.80  p.  m.,  began  its  night  march,  and  arrived  about  1.30  a.  m. 
at  corps  headquarters  near  ^villa.  Here  a  halt  was  made,  the  men 
getting  such  rest  as  they  could  without  even  putting  up  shelter  tents. 
The  next  morning,  after  collecting  such  tools  as  could  be  obtained,  the 
march  was  continued  to  the  creek  crossing  at  the  foot  of  the  San  Juan 
hill.  Here  a  halt  was  made,  and  work  was  at  once  begun  on  this  cross- 
ing, sloping  the  banks,  digging  out  mud,  and  replacing  it  by  gravel, 
covering  ImuI  places  with  brush,  etc.,  the  work  not  being  completed 
till  late  in  the  afternoon.  All  this  work  was  carried  on  under  the 
constant  though  irregular  fire  of  bullets  aimed  by  the  Spaniards  at 
our  troops  on  the  hill  in  front.  Ldeutenant  Winslow  was  in  charge  of 
detail  of  skirmishers  sent  out  to  protect  the  engineers  working  on  the 
ford  from  Spanish  sharpshooters  concealed  in  the  palm  trees. 

Upon  the  completion  of  this  work  at  the  ford  the  battalion  was 
formed  and  marched  back  to  corps  headquarters  and  camped  there  for 
the  night.  About  10  o'clock  the  camp  was  aroused  by  the  firing  during 
the  Spanish  sortie,  and  in  obedience  to  orders  from  General  Shafter 
the  battalion  was  formed  and  remained  under  arms  awaiting  orders 
until  the  cessation  of  the  firing  at  the  front,  when  it  was  allowed  to 
turn  in  again.  The  next  morning,  July  3,  the  battalion  remained 
awaiting  orders  till  about  10  a.  m.,  when,  the  orders  being  received,  it 
broke  camp  and  marched  back  to  a  point  about  halfway  between 
Siboney  and  corps  headquarters,  near  the  battlefield  of  Ghiasimas. 
Here  it  went  into  camp,  and  the  next  morning  resumed  work  on  the 
roads,  which  had  become  almost  impassable. 

Jvlxi  6  to  90^  1898. — Lieutenant  Winslow  was  in  charge  of  road  work 
in  vicmity  of  Siboney. 

July  es  to  S7y  1898. — In  camp  at  La  Cruz.  Lieutenant  Winslow 
was  in  charge  of  repairs  to  the  road  leading  to  Santiago  and  a  portion 
of  Calle  de  ui  Christina,  Santiago. 

July  £7  to  Aitgust  ^2, 1898. — ^The  battalion  was  in  camp  at  Purgatoria 
bridge;  repaired  Boniata  and  Purgatoria  bridges. 

August  2«,  1898.— C^vm  broken. 

August  S3, 1898. — Sailed  from  Santiago  on  the  transport  2fmneu>adka 
and  landed  at  Montauk  Point,  Longls&nd,  August  30, 1898. 

September  jT-nJ,  1898.— At  Camp  Wikoff. 

SeDtemher  ^  1898. — ^Arrived  at  West  Point,  N.  Y.,  with  and  in  com- 
mana  of  Company  C,  Battalion  of  Engineers.  In  conmmnd  until 
November  15, 1898. 

OAFT.  CLEMENT  A.  F.  FLAOLEB. 

May  17^  1898. — ^Appointed  engineer  officer  with  the  rank  of  major, 
United  States  Volunteers. 

May  ei,  jr«S5.— Relieved  from  duty  at  Willets  Point. 

Mc^  e6j  1898. — Reported  to  Maj.  Gen.  James  H.  Wilson,  command- 
ing Sixth  Armv  Corps,  at  Camp  Thomas,  Ga.  Assigned  as  chief 
instructor  of  volunteer  staff  officers.  In  the  selection  of  camps,  and 
outfitting  and  preparing  transports,  he  performed  valuable  services. 
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May  eS,  1898,  to  September  10,  i5P5.— Engineer  oflScer,  First  Division, 
First  Army  Corps. 

Jvly  iO,  i*P5.— Sailed  from  Charleston,  S.  C,  with  the  Porto  Rican 
expecution  as  engineer  officer  on  the  staff  of  Maj.  Gen.  J.  H.  Wilson, 
then  commanding  the  First  Division,  First  Army  Corps. 

Jvly  £7, 1898. — Arrived  at  harbor  of  Guanica,  but  did  not  disem- 
bark until  the  following  morning  at  Ponce  Playa.  No  resistance  was 
experienced,  and  inmiediately  after  landing  he  accomipanied  Lieut.  Col. 
Jonn  Biddle,  United  States  Volunteers,  to  Ponce.  Took  possession  of 
the  barracks  and  engineer  office,  and  brought  troops  at  once  from  the 
Playa  to  guard  them.  He  then  assisted  Lieutenant  Haim,  of  the 
marines,  in  releasing  political  prisoners  from  the  jail  at  Ponce. 

Having  been  detailed  as  picket  officer  of  the  division  he  at  once 
began  posting  pickets  to  the  north  and  east  of  the  town,  and  finished 
this  work  at  2  a.  m.  on  the  29th.  Next  day  he  completed  the  work  by 
posting  outposts  to  the  west  on  the  Yauco  and  Adjuntas  roads.  From 
that  day  until  the  expedition  left  Ponce  he  visited  each  outpost  daily; 
the  cordon  extending  gradually  until  it  required  about  35  miles'  riding. 
During  this  period  made  reconnaissance,  examined  spies,  and  assisted 
Colonel  Biddle  in  thepreparation  of  maps. 

August  5,  1898. — Wnile  reconnoitering  the  enemy's  position  east  of 
Coamo  River,  in  company  with  Captain  Latrobe,  of  General  Wilson's 
staff,  with  an  orderly,  an  interpreter,  and  two  native  guides,  was  fired 
upon  from  an  outlying  house  and  one  of  the  horses  was  killed. 

August  7, 1898. — ^The  expedition  left  Ponce  and  camped  on  the  Des- 
calabrado  River  until  the  engagement  at  Coamo  on  me  9th.  Spent 
the  time  i*econnOitering  and  posting  outposts. 

August  P,  1898. — ^At  the  engagement  at  Coamo  was  directed  by 
General  Wilson  to  take  Troop  C,  of  the  New  York  Cavalry,  attack 
and  capture  a  Spanish  outpost  at  Banos  de  Coamo,  and  then  reach 
Coamo  as  soon  as  possible  and  follow  the  Spaniards  if  in  retreat.  The 
banos  had  been  deserted  before  he  reached  it,  and  hastening  to  Coamo 
he  found  the  action  there  over,  and  hurried  on  up  the  muitary  road 
after  the  retreating  Spaniards.  Passed  two  partially  demolished 
bridges,  one  almost  entirely  so,  and  about  5  miles  from  Coamo  was 
stopped  by  artillery  fire  from  the  enemy's  battery  on  Mount  Asomanto. 
That  afternoon  ana  next  morning  repaired  the  bridge  so  as  to  be  prac- 
ticable for  artillery.  Established  an  outpost  there  which  was  not 
changed  until  the  promulgation  of  the  peace  protocol.  Numerous 
shots  were  exchanged  at  long  range  from  time  to  time  between  this 
outpost  and  the  enemy,  but  the  range  was  about  1,800  yards  and  no 
harm  was  done. 

Augtut  1£,  1898. — ^During  the  bombardment  of  Asomante  was  sent 
by  General  Wilson  with  a  cavalry  detail  to  a  peak  a  mile  on  the 
enemy's  left  rear,  from  which  to  signal  movements  in  the  lines.  After 
the  bombardment  reconnoitered  up  the  Cuyon  Valley  to  the  Salinas 
trail,  at  a  point  a  few  miles  southeast  of  Aibonita,  with  a  view  to  using 
this  route  for  a  flanking  movement,  but  found  it  almost  impracticable 
for  any  large  body  of  troops. 

After  the  signing  of  the  protocol,  acted  as  summary  court  for  divi- 
sion headquarters.  Also  spent  four  days  pursuing  alleged  bandits  with 
a  cavalry  detail  in  the  vicinity  of  Bermejalas,  and  made  a  route  sketeh 
of  the  trails  connecting  Coamo,  Barros,  and  Barranquitas. 

September  6,  i5!9A-^Sailed  for  New  York  in  command  of  the  trans- 
port Mississippi,  arriving  there  September  10. 
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DecemberSl^  1898. — ^Honorably  discharged  from  the  Volunteer  Army. 

September  £6^  1900. — ^Transferred  the  duties  in  his  charge  to  Capt. 
William  V.  Judson,  and  relieved  the  latter  of  charge  of  the  removal 
of  the  wrecked  steamer  Criatdbdl  Coldn  in  entrance  to  San  Juan  Harbor, 
Porto  Rico.  This  wreck  was  removed  May  27,  1901,  under  contract, 
the  work  being  done  by  means  of  a  diver  and  the  explosion  of  charges 
of  dynamite. 

October  19^  1900. — ^Reported  to  the  commandinggeneral.  Department 
of  Porto  Rico,  and  assigned  as  engineer  officer,  Department  of  Porto 
Rico. 

On  dut}r  under  the  Treasury  Department  as  assistant  to  the  light- 
house engineer  of  the  Third  li^ht-nouse  district,  and  placed  by  him 
in  immediate  charge  of  the  suMistrict  of  Porto  Rico,  comprising  15 
light-houses.  Work  on  these  houses  since  his  assumption  of  the  duty 
has  comprised  only  repairs,  painting,  drainage,  etc. 

The  princii>al  work  under  his  cluirge  has  been  the  construction  of 
public  roads  in  the  island  of  Porto  Rico,  under  appropriations  from 
the  "Emergency  Fund,  War  Department  (Act  of  March  3, 1899)," 
and  "Refunding  Customs  Revenue  collected  from  Porto  Rico  for  uie 
relief  of  its  government  and  people."  A  synopsis  of  this  work  from 
the  time  of  its  inception  before  his  duty  m  tne  island  began,  is  as 
follows: 

In  laying  out  a  scheme  for  a  new  road  construction  in  Porto  Rico 
the  distribution  of  work  and  money  had  to  be  governed  by  the  follow- 
ing existing  conditions,  viz,  the  roads  already  built,  the  physical  char- 
acter of  the  country,  and  the  necessity  for  distributing  the  work  over 
the  entire  island  so  as  to  relieve  the  aistress. 

Up  to  the  time  of  the  American  occupation  the  existing  roads  con- 
structed previously  consisted  of  about  158  miles,  distributed  as  follows: 

Miles. 

San  Juan  to  Ponce  Playa 82.46 

Oatano  toToaAlta 14.88 

Anasoo  to  Penzaelo  Bridge  through  Mayaguez 14. 26 

Cayey  to  Guayama 15. 74 

Ponce  toward  Adjuntas 9. 30 

RioPiedraflto  Rio  Grande 16.12 

Utuado  toward  Arecibo 3. 10 

6ui  Sebastian  toward  Moca 1.86 

Total 167.72 

The  island  of  Porto  Rico  with  an  area  of  about  3,600  square  miles 
has  a  coast  line,  not  measuring  sinuosities,  of  about  270  miles.  Along 
this  coast  line  are  scattered  the  more  important  ports  of  San  Juan, 
Arecibo,  Aguadilla,  Mayaguez,  Ponce,  Arroyo,  Humacao,  and  Fajardo, 
and  the  lesser  ports  of  the  class  of  Guanica,  l^agaubo,  etc. 

There  is  a  coastal  plain  averaging  not  more  than  a  few  miles  in 
width  running  practically  around  the  entire  island.  The  interior  of 
the  island  is  composed  of  round,  very  irregular  hills  or  mountains 
averaging  in  height,  say,  from  1,500  to  3,800  feet.  Besides  the  main 
east  and  west  range  there  are  mountains  that  do  not  exist  in  ranges, 
but  lie  in  very  confused  groupings  between  the  rivers  in  a  way  that 
greativ  increases  the  difficulties  of  location  and  construction  of  roads 
or  railroads.  The  sugar  lands  lie  in  the  coastal  plain  and  the  tobacco 
and  coffee  lands  in  the  interior  high  lands  or  mountains. 

In  distributing  this  work  over  tne  island  it  was  decided  to  adopt  the 
policy  of  building  roads  from  the  interior,  or  coffee  and  tobacco  lands. 
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to  the  nearest  port,  with  the  exception  of  one  main  road  which  was 

{rejected  running  entirely  across  the  island  from  Arecibo  to  Ponce, 
n  this  way  the  distribution  of  road  work  seemed  to  be  scattered  best 
over  the  island,  affording  a  means  of  livelihood  to  the  laboring  classes 
and  also  opening  up  the  inner  portions,  which  at  present  have  both  to 
take  in  and  out  all  their  products  and  necessaries  of  life  by  pack  mules 
over  trails  that  are  more  or  less  dangerous,  and  frequently  impassable 
for  days  during  the  rainy  season. 

The  allotments  that  have  been  made  to  carry  on  road  work  in  Porto 
Rico  under  tiie  War  Department  have  been  as  follows: 

"  Emergency  Fund,  War  Department;"  allotment  made  October  25,  1899.  $200, 000 

'*  Refunding  Customs  Revenue,  etc. ;"  allotment  made  March  20, 1900 610, 000 

'*  Refunding  Customs  Revenue,  etc ;"  allotment  made  April  9, 1900 50, 000 

"  Refunding  Customs  Revenue,  etc. ;"  allotment  made  June  19, 1900 90, 000 

Total 950,000 

The  first  allotment  of  $200,000  from  the  "  Emergency  Fund,  War 
Department,"  was  expended  witii  the  exception  of  about  f  1,500  by 
July  81,  1900. 

Of  the  $760,000  allotted  from  the  "  Refunding  Customs  Revenue '' 
appropriation,  all  but  $84,720.34  has  been  expended  or  earned  by  con- 
tractors up  to  March  1, 1901,  and  the  balance  will  be  worked  out  prob- 
ably by  June  80,  1901. 

The  roads  to  which  these  allotments  have  been  applied  are  as  follows: 

1.  From  Areoiho  to  Ponce. — ^This  road  will  be  about  60  miles  long. 
About  12  miles  were  built  before  annexation,  and  10.6  are  under  con- 
struction by  the  insular  government. 

2.  AguadiUa  to  Moca. — ^The  distance  is  about  4.2  miles.  The  work 
was  done  by  day  labor,  and  the  purchase  of  materials  in  open  market, 
at  a  total  cost  of  $11,128.84. 

5.  Moca  to  Sa/n  Sd>astia7i. — This  section,  in  connection  with  the  last 
mentioned,  will  make  an  excellent  road  from  A^uadilla  to  San  Sebas- 
tian, 14.4  miles  in  length,  of  which  about  3i  miles  were  built  by  the 
Spaniards. 

^.  Ghwyama  to  Arroyo. — About  4  miles  in  length.  The  cost  was 
$26,091.86. 

5.  Toa  Alta  to  Oarozal. — About  3  miles  in  length,  at  a  cost  of 
$27,677.06. 

6.  Cagvas  to  JBumacao  Play  a. — ^This  road  will  connect  the  main  high- 
way between  San  Juan  and  Ponce  with  the  east  coast  of  Humacao 
Playa,  the  cost  of  the  first  section  being  $110,000,  while  that  of  the 
second  will  be  about  $136,000. 

7.  Camerio  toward  Bayarrwn. — ^The  appropriation  made  was  $60,000, 
and  the  work  was  completed,  the  amount  being  sufficient  to  construct 
about  4  miles  of  road. 

5.  Mayaguez  to  Las  MaHaa. — ^The  distance  is  approximately  18 
miles,  but  much  of  the  old  road  is  in  a  fair  condition  and  only  about 
4  miles  of  entirely  new  road  will  be  built  and  about  6  miles  of  old  road 
constructed;  $100,000  was  allotted  to  this  work. 

In  addition  to  the  several  roads  mentioned  it  became  necessary  to 
afford  employment  to  the  destitute  near  the  towns  of  Ponce,  Lares, 
and  San  Sebastian,  and  it  was  decided,  as  a  means  of  employment,  to 
have  a  large  quantity  of  stone  broken,  which  would  provide  suitable 
work  to  the  unskilled,  and  also  to  the  women  and  children.    The  stone 


Digitized  by  LjOOQIC 


SEBVIOE   OF   OFFICERS   IN   THE   FIELD,  WITH   TROOPS,   ETC.       89 

was  conveniently  placed  for  future  road  work,  either  construction  or 
repairs,  and  has  been  turned  over  to  the  board  of  public  works  of 
the  insular  government. 

In  all,  the  expenditure  for  breaking  stone,  including  supervision, 
was  {83,515.29,  and  27,581  cubic  yards  of  stone  were  purchased  and 
broken. 

In  addition  to  road  work,  other  duties  pertaining  to  the  Department 
of  Porto  Rico  were  the  issuance  of  instruments  for  reconnaissance  on 
practice « marches  of  troops  and  the  examination  of  route  sketches 
prepared.  Considerable  work  was  also  done  in  the  investigation  of 
War  Department  titles  to  lands,  surveys  of  reservations,  etc. 

November  17^  1900, — Appointed  recorder  of  Board  of  officers  to 
make  examination  and  report  to  the  Secretary  of  War  respecting 
public  lands  owned  by  the  United  States  in  Porto  Rico  required  for 
the  use  of  the  military  and  naval  estaolishments.  Report  of  the 
Board  was  submitted  December  15,  1900. 

November  19^  1900. — ^Placed  in  charge  of  the  preservation  and  repair 
of  the  defenses  of  San  Juan.  Detailed  estimate  of  these  repairs  for 
the  fiscal  year  ending  June  30, 1902,  has  been  prepared  and  submitted. 

In  a  report  datea  August  23,  1898,  Maj.  Gen.  James  H.  Wilson, 
U.  S.  v.,  says: 

Maj.  Clement  A.  P.  Flagler,  United  States  Volunteer  Engineers,  captain,  United 
States  Corps  of  Engineers,  joined  me  at  Camp  Thomas  on  the  25th  day  of  May,  1S9S, 
and  was  at  once  assigned  to  duty  as  chief  instructor  of  volunteer  sti^  officers,  in 
which  capacity,  as  well  as  in  the  selection  of  camps  and  in  the  performance  of 
various  other  duties  connected  with  outfitting  and  preparing  transports  for  the 
proper  transportation  of  troops,  he  rendered  most  valuable  services.  After  dis- 
embarkation at  Ponce,  he  displayed  great  activity  and  intelligence  in  reconnoitering 
the  enemy's  positions  and  exploring  the  country,  and  especially  in  placing  our 
advance  guarois  and  pickets.  He  is  an  officer  of  rare  enterprise,  ability,  and  courage, 
and  I  recommend  that  he  be  brevetted  major  in  the  United  States  Army  for  galluit 
and  meritorious  service  in  the  Porto  Rican -campaign. 

Also,  Maj.  Clement  A.  F.  Flagler,  United  States  Volunteers,  of  my  staff,  has,  at 
his  own  request,  been  ordered  to  Washington  to  report  to  you  for  duty. 

It  gives  me  pleasure  to  say  that  Major  Flagler  has  rendered  very  efficient  service 
inde^  with  me,  not  only  in  the  routine  duties  of  an  engineer  officer,  but  he  has  also 
displayed  the  greatest  gallantry  in  the  presence  of  the  enemy.  I  do  not  know  how 
a  young  officer  could  have  hieher  talents  or  greater  qualifications  tluui  he  has  for  the 
military  service.    I  commend  him  to  your  most  favorable  consideration. 

It  seems  to  me  quite  as  praiseworthy  in  him  to  desire  to  return  to  regular  duty 
with  tiie  engineers  as  it  was  to  obtain  service  in  the  field  against  the  public  enemy. 
I  hope  you  will  be  able  to  give  him  a  district  of  engineering  work,  for  I  am  sure  he 
will  discharge  whatever  duty  you  intrust  to  him  wim  marked  ability  and  fidelity. 

Jvffie  ff,  1901, — ^In  a  letter  to  the  Secretary  of  War  the  Chief  of 
Engineers,  United  States  Army,  recommended  that — 

Capt  Clement  A.  F.  Flagler,  Corps  of  Endneers  (formerly  engineer  officer.  First 
Division,  First  Army  Corps,  with  the  rank  of  major,  United  States  Volunteers),  be 
brevetted  major  and  lieutenant-colonel,  United  States  Army,  for  gallant  and  dis- 
tinguished serviceB  in  the  affair  at  Coamo,  August  9, 1S9S. 

CAPT.   WILLIAM  W.   HABTS. 

Jvly  IS^  1898. — ^Appointed  engineer  officer  of  volunteers,  with  the 
rank  of  major. 

November  30,  1898, — Honorably  discharged  from  the  Volunteer 
Army. 

MarchSl^  1901, — Joined  Company  H,  Second  Battalion  of  Engineers. 

Jime  17  y  1901.— Lett  WilletsToint. 
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June  ®5,  1901,  —Arrived  at  San  Francisco. 

JuTie  ^5, 1901. — Sailed  from  San  Francisco  on  transport  Hanvoock^ 
en  route  to  Manila. 

OAPT.   BOBEBT  m'GBEGOB. 

Mcurch  16^  1901, — Joined  Company  F,  Second  Battalion  of  Engi- 
neers, commanding  company. 

June  17,  1901.— Lett  Willets  Point,  N.  Y. 

June  ^5,  1901, — Arrived  at  San  Francisco.  ♦ 

Jime  £6, 1901. — Sailed  from  San  Francisco  on  the  transport  San- 
oock^  en  route  to  Manila. 

OAPT.    EDGAB  JADWIN. 

Jwne  9j  1898, — Appointed  member  of  Board  of  officers  to  ascertain 
suitable  camp  grouna  for  forces  in  the  field;  report  of  the  Board  was 
submitted  June  15,  1898. 

June  SO^  1898. — Appointed  major,  Third  Begiment,  United  States 
Volunteer  Engineers. 

Jime£7, 1898. — ^Appointed  memberof  Board  of  officers  to  meet  atOal- 
veston,  Tex.,  to  examine  applicants  for  commissions  in  the  Third  United 
States  Volunteer  Engineers.    The  Board  met  at  Galveston  July  5-6. 

July  8y  1898. — Returned  to  Washington  and  remained  there  till 
July  11. 

Juh/  Il-Au^u8t  11^  1898. — On  recruiting  duty  in  Texas,  Arkansas, 
and  New  Mexico. 

August  11  to  December  16^898. — Sei-ved  with  regiment  at  Jefferson 
Barracks,  Mo.,  Lexington,  Ky.,  and  Macon,  Ga. 

Auffust  11  to  Septerrwer  16, 1898. — Commanded  First  Battalion,  Third 
United  States  Volunteer  Engineers. 

September  16,  1898,  to  May  17,  i5PP.— Lieutenant-colonel  Third 
United  States  Volunteer  Engineers. 

December  16,  1898, — Left  Macon,  Ga.,  in  command  of  the  Third 
Batt^ion,  Third  United  States  Volunteer  Engineers,  and  detachment 
of  the  hospital  and  signal  corps. 

December  ««,  1898,  to  FSruary  98,  Jf5PP.— Commanded  detached 
battalion  of  regiment  at  Matanzas,  Cuba. 

December  93, 1898, — Disembarked  at  Matanzas,  Cuba. 

On  arrival  of  this  battalion,  which  until  the  late  afternoon  of 
January  1,  1899,  were  the  only  troops  on  duty  at  this  point,  there 
were  15,000  to  20,000  Spanish  soldiers  in  the  city  assembled  from 
different  towns  in  tiie  province. 

The  camp  established  was  in  the  city  limits,  but  the  landing  of  the 
Engineer  Battalion  had  to  be  made  on  the  oan  Juan  River  and  all 
property  carried  out  on  wagons  to  the  camp,  which  was  quietly  and 

Kromptly  done.  Before  the  arrival  of  the  troops,  January  1,  the 
attalion  had  built  a  dock  at  the  camp  for  unloading. 
On  this  battalion,  January  1, 1899,  devolved  the  honor  of  receiviujg 
the  city  and  province  of  Matanzas  from  the  Spanish  authorities.  This 
ceremony  took  place,  with  all  military  ceremonies,  at  noon,  at  Fort 
San  Severino  and  the  city  hall.  For  several  days  and  nights  the  bat- 
talion acted  as  provost  guard,  and,  with  the  cooperation  of  the  Spanish 
and  Cuban  officials^  maintained  perfect  order  and  quiet  in  the  city. 

The  work  performed  by  this  battalion  was,  in  addition  to  the  regu- 
lar drills,  parades,  etc.:  Building  pile  and  stone  wharf  near  camps; 
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building  pile  wharf  at  custom-house  dock;  laying  out  and  prepara- 
tion of  camp  sites  and  target  ranges  for  all  troops;  repair  and  build- 
ing of  roads  leading  to  and  around  camp;  laying  of  water  pipe  to 
camps;  construction  of  troughs;  general  control  and  supervision  of 
water  supply  for  troops  (this  necessitated  considerable  labor  and  con- 
stant care);  survey  of  forts  and  batteries;  bringing  in  of  ^ns  andcar- 
risk^es  from  outlying  batteries;  superintendence  of  cleanmg  and  sani- 
tation and  surveving  of  the  city  of  Matanzas;  making  plats  and 
estimates  of  all  public  buildings  in  the  province;  investigation  of  water 
supplies;  copying  and  distributing  of  maps;  reconnaissance  with 
troops  and  singly,  covering  the  gfi*eater  part  of  the  province. 

February  SS8  to  March  11^  1899. — On  hospital  ship  WssovH. 

March  11^  1899. — ^Arrived  at  Savannah. 

May  17^  1899. — ^Mustered  out  of  the  volunteer  service. 

January  2^  1899. — ^The  following  letter,  commending  the  conduct  of 
the  oflScers  and  men  of  the  Third  Battalion,  was  received  by  Colonel 
Jadwin: 

Matanzas,  Cuba,  January  g,  1899. 
To  Lieut.  Col.  Edoab  Jadwin, 

Commanding  Third  Battalion,  Third  United  States  Volunteer  Engineers. 
Sib:  The  commanding  general  of  the  Spanish  forces  at  Matanzas  has  requested  me 
to  express,  on  the  part  oi  the  lieutenant-general  commanding  the  Spanish  forces  in 
Cuba,  and  on  the  part  of  the  officers  under  his  command  at  Matanzas,  their  thanks 
and  appreciation  for  the  consideration  and  soldierly  conduct  shown  them  by  the 
officers  and  men  under  your  orders,  on  the  occasion  of  taking  possession  of  this  dty 
by  the  United  States  forces  on  January  1,  1899. 

1  desire  also  to  state  that  the  conduct  of  the  battalion,  since  its  arrival  here,  and 
under  somewhat  difficult  conditions,  has  been,  in  my  opinion,  exemplary  and  worthy 
of  the  reputation  for  discipline  and  efficiency  already  attained  by  the  Third  United 
States  Volunteer  Engineers. 
Very  respectfmly, 
(Signed)  John  Biddlb, 

lAeutenant-Oolonelf  Chief  Engineers^  Mnt  Army  Corps. 

GAFT.   8PEN0EB  OOSBY. 

June  IS^  1898. — Appointed  engineer  officer,  with  the  rank  of  major, 
United  States  Volunteers. 

July  2S^  1898. — Relieved  from  duty  under  immediate  orders  of 
Lieutenant-Colonel  Raymond. 

c/wZy  *5,  1898. — Arrived  at  Newport  News,  Va.,  and  reported  to 
Major-General  Brooke. 

July  g6, 1898. — Assigned  temporarily  to  duty  with  Headquarters 
First  Army  Corps,  as  division  engineer. 

July  28,  i5P5.— Sailed  for  Porto  Rico. 

July  SI,  i5P<S.— Arrived  at  Ponce. 

August  2,  1898. — Landed  at  Arrovo. 

During  operations  in  Porto  Rico  he  served  continuously  on  staff  of 
Major-Gteneral  Brooke. 

October  10, 1898. — Relieved  from  staff  duty  to  enable  him  to  comply 
with  paragraph  28,  Special  Orders,  No.  215,  Headquarters  of  the  Army, 
Adjutant-txeneral's  Office,  September  12,  1898,  ordering  him  betck  to 
Philadelphia.  Directed  by  the  Secretary  of  War,  in  accordance  with 
request  of  General  Brooke,  to  remain  in  Porto  Rico  until  his  services 
could  be  spared. 

During  the  period  of  his  service  with  General  Brooke  he  was  given 
but  little  independent  work  to  perform;  most  of  the  engineering  work 
on  which  he  was  engaged  was  done  in  conjunction  with  and  under  the 
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orders  of  Lieut.  Col.  G.  W.  Goethals,  United  States  Volunteers,  Chief 
Engineer,  First  Army  Corps.  The  principal  works  of  this  kind  were 
the  building  of  a  landing  pier  for  troops  and  supplies  at  Arroyo,  road 
reconnaissances  in  the  vicinity  of  Gua^ama,  and  repairing  bridges 
destroyed  by  the  Spaniards  on  the  military  road  beyond  Guayama. 
On  August  13, 1898,  General  Brooke  ordered  a  general  advance  of  his 
force  in  two  columns  from  Guayama  toward  the  interior;  Captain 
Cosby  was  directed  to  act  as  engineer  officer  of  the  colunm  commanded 
by  Brigadier-General  Hains,  United  States  Volunteers,  which  was  to 
turn  the  intrenched  position  of  the  Spaniards  on  the  heights  nortii  of 
Guayama  while  the  main  column  attacked  them  in  the  front.  This 
movement  was  stopped  while  being  executed,  by  receipt  of  news  of  the 
suspension  of  hostilittes  due  to  signing  of  the  protocol.  He  sub- 
mitted a  reconnaissance  sketch  of  the  route  pursuea  by  General  Hains. 

From  Guayama,  where  United  States  forces  remained  for  three  weeks 
after  the  signing  of  protocol,  he  accompanied  General  Brooke  to  Rio 
Piedras,  a  suburb  of  San  Juan,  and  remained  in  camp  there  until 
relievea.  Shortlv  before  the  Spaniards  turned  the  city  over  to  the 
Americans  he  made  a  careful  inspection  of  tJie  fortifications,  in  company 
with  Lieutenant-Colonel  Goethals  and  a  major  of  engineers  oi  the 
Spanish  army. 

Under  date  of  November  16, 1898,  he  submitted  to  the  chief  of  en^- 
neers  a  report  of  his  services  as  above,  and  accompanied  it  with  a  series 
of  notes  describing  the  fortifications,  etc.,  of  San  Juan^  and  also  a 
translation  of  a  descriptive  memoir,  prepared  by  a  Spanish  engineer 
officer,  of  a  project  for  the  erection  of  a  howitzer  battery  at  San  Juan. 

DeoemberSl^  1898. — ^Honorably  discharged  from  the  Volunteer  Army. 

QAFT.   JOHN  8.  SBWELL. 

May  Sl^  1898. — Appointed  major,  First  United  States  Volunteer 
Engineers. 

Jwie  IS^  1898. — Appointed  recruiting  officer,  First  United  States 
Volunteer  Engineers  at  Boston,  Mass. 

July  10^  i5S5.— Commanding  First  Battalion,  First  United  States 
Volunteer  Engineers,  and  recruited  enough  men  for  two  companies  at 
Boston,  Mass.,  in  which  work  he  was  assisted  by  Capt.  Azel  Ames. 

Avgwt  5,  1898.— Lett  Camp  Townsend,  Peekskill,  N.  T.,  with 
regiment 

Atigttst  5,  1898. — Sailed  from  New  York  City  on  the  transport 
Chester. 

Augv^st  16^  1898. — ^Arrived  at  Ponce,  P.  R.,  and  went  into  camp. 

Augvst  ^,  1889. — Appointed  a  member  of  a  military  commission 
for  the  trial  of  natives  accused  of  burning  the  village  of  E  Coto. 

September  5, 1898. — ^Before  the  commiesioL  finished  its  sittings,  the 
first  oattalion  of  the  regiment  was  ordered  to  move  to  Couno,  twenty 
miles  east  of  Ponce,  and  go  into  camp. 

During  its  stay  at  Coamo,  September  8  to  November  5, 1898,  under 
his  direction  the  battalion  rebuilt  two  brick  arch  bridges  which  had 
been  blown  up,  repaired  another  which  had  a  large  hole  blown  through 
the  crown,  repaired  the  abutments  of  a  steel-girder  bridge  which  had 
been  prepared  for  destruction,  also  many  retaining  walls,  and  the  road 
itself  at  points  where  either  time  or  the  retreating  Spaniards  had 
made  sucn  work  necessarv;  also  built  floors  and  f mmes  for  the  hos- 
pital tents  of  a  large  field  nospital  at  Coamo.     After  the  departure  of 
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General  Ernst's  brigade  from  Coamo^  was  charged  with  the  main- 
tenance of  order  in  the  Coamo  district  until  the  First  Regiment, 
United  States  Volunteer  Engineers,  was  ordered  home. 

Nae^emher  18^  i555.— Sailed  from  Ponce,  P.  R.,  on  transport  Mimr 
newaska. 

Novemher  j?4  i555.— Arrived  at  New  York  City. 

Jcmuaryil^  189  '.  Commissioned  lieutenant-colonel.  First  United 
States  Volunteer  Engmeers. 

January  £4^  1899, — Honorably  discharged  from  the  Volunteer  Army. 

March  6j  1899. — Commended  by  the  Chief  of  Engineers. 

AjyrU  17,  i^^P.— Commended  by  Col.  Eugene  Griffin,  First  United 
States  Volunteer  Engineers,  and  brigadier-genenJ,  U.  S.  V. 

UEX7T.  CHABLES  P.   BOHGLS. 

May  4j  1898, — ^Temporarily  relieved  from  duty  at  the  Military 
Academy  and  reported  to  the  conmianding  general,  Department  of  the 
East,  for  duty  as  engineer  officer  on  his  staff. 

May  2S^  1898, — Relieved  and  reported  to  commanding  officer,  Wil- 
lets  Point,  for  duty  with  Company  A,  Battalion  of  Engmeers. 

May  H,  1898.— Lett  Willets  Point  with  Company  A,  Battalion  of 
Engineers,  en  route  to  the  Philippines. 

May  £9, 1898, — ^Reported  at  San  Francisco  with  Company  A,  Bat- 
talion of  Engineers. 

Jtms  llj  1898. — Designated  as  recruiting  officer  for  Company  A, 
Battalion  of  Engineers. 

June  20^  1898,— In  command  of  Company  A,  Battalion  of  Engineers. 

JuneS7, 1898, — Sailed  with  General  MacArthur's  conunandon  the 
transport  Indiana, 

Jiuy  Sl^  1898. — Arrived  in  Manila;  landed  at  Cavite  August  2. 

Atmat  IS,  1898, — Accompanied  General  MacArthur's  command 
with  detachment  of  engineers  in  capture  of  Manila.  Made  survey  and 
map  of  battlefield  of  Manila.  Was  engaged  with  a  detachment  of 
engineers  in  raising  steamer  in  the  Pasig  River,  fired  and  sunk  during 
the  capture  of  Manila. 

September  6, 1898. — Relieved  from  further  duty  at  United  States 
Militory  Academy,  West  Point,  N.  Y. 

November  11, 1898. — Relieved  from  duty  in  the  Department  of  Pacific 
and  ordered  home  on  account  of  his  appointment  as  associate  professor 
of  mathematics,  October  7,  1898. 

January  £6,  1899. — Resigned  commission  of  first  lieutenant,  Corps 
of  Engineers. 

OAPT.   JAY  J.   MORROW. 

September  IB,  /5P5.— Commissioned  major,  Third  United  States 
Volunteer  Engineers. 

Honorably  discharged  on  tender  of  resignation,  to  take  effect  October 
6, 1898. 

March  19, 1901,— Joined  Company  G,  Second  Battalion  of  Engineers, 
commanding  company. 

June  17, 1901,— Left  Willets  Point 

Jtme  S3, 1901, — Arrived  at  San  Francisco. 

June  26, 1901, — Sailed  from  San  Francisco  on  the  transport  Hwncock 
en  route  to  Manila. 


Digitized  by  LjOOQIC 


94  BEPOBT   OF  THE   OHIEF   OF   ENaiiirBEBS,  V.  8.  ARMY. 

CAPT.  JAMES  B.  GAYANAUGH. 

J^Uy  H^  1900. — Reported  to  the  Superintendent  U.  S.  Military 
Academy  for  duty  with  Company  E,  Battalion  of  Engineers. 

Jvly  ^^  1900. — ^Left  West  Point  with  company. 

July  29^  1900. — ^Arrived  at  San  Francisco,  Cal. 

August  i,  1900. — Sailed  on  transport  Meade. 

September  ^  1900. — Arrived  at  Manila. 

September  6  to  October  i,  1900. — In  command  of  Company  E,  Bat- 
talion of  Engineers,  with  headquarters  at  Coloocan.  Repaired  roads 
and  buildings  damaged  by  a  typhoon. 

October  i,  1900^  to  July  19^  1901. — ^In  command  of  Company  A,  Bat- 
talion of  Engineers,  with  headquarters  first  at  Bayombong,  and  subse- 
quently at  Dagupan,  P.  I. 

Between  October  16  and  December  1. 1900,  he  personally  examined 
and  made  estimates  for  the  repair  of  tne  roads  and  bridges  between 
Dagupan  and  San  Quintin,  Lingayan  and  San  Isidro,  Salasa  and  Sual. 

With  the  allotment  of  $70,000  and  part  of  a  subsequent  one  of 
$10,000  the  Dagupan-San  Quintin  road  has  been  made  easily  passable 
from  Dagupan  to  Asingan,  and  from  Tayug  to  San  Quintin,  and  for 
most  of  me  distance  where  the  road  was  impassable  last  rainy  season  it 
is  now  in  excellent  condition.  Due  to  insufficient  funds,  the  allotment 
being  less  than  one-third  the  original  estimate,  the  stretch  of  5  miles 
from  Asingan  to  Tayug  and  most  of  that  part  of  the  road  which  was 
already  passable  during  the  rainy  season  were  not  touched. 

On  the  Salasa-Sual  road  all  the  necessary  bridges  were  replaced  and 
all  repairs  to  roadbed  made  that  were  necessary  to  make  it  easily 
passable  during  the  rainy  season. 

The  allotment  for  the  Camiling-Bayombong  road  was  relatively  so 
small  that  it  was  merely  a  question  of  expending  the  available  funds 
to  the  best  advantage.  The  impassable  parts  of  the  road  have  been 
repaired,  necessary  bridges  and  culverts  put  in,  a  flying  ferry,  with 
overhead  steel  cable  li-inch  diameter  and  576-foot  span,  put  in  atOaoa 
across  the  Agno  River,  and  a  similar  ferry  is  being  put  in  at  Camiling 
across  the  Camiling  River.  These  ferries  are  ioentical  in  form  ana 
have  sufficient  capacity  to  carry  a  loaded  escort  wagon  with  4:-mule 
team.  This  work  has  greatly  improved  the  condition  of  the  road  and 
made  it  passable  except  during  the  brief  periods  of  highest  water, 
when  the  whole  country  is  flooaed.  The  total  work  done  upon  these 
roads  includes  the  construction  of  186  bridges  and  culverts  with  spans 
varying  from  4  to  280  feet,  repairing  and  metaling  over  20  miles  of 
roadbea,  and  the  construction  ana  installation  of  two  substantial 
ferries.  The  Salasa-Sual  road  was  completed  on  July  16.  The  work 
upon  the  Camiling-Bayombong  road,  which  consists  of  a  small  amount 
ot  metaling  and  tne  completion  of  the  Oamiling  ferry,  September  1. 
Work  upon  the  Dagiipan-San  Quintin  road,  which  is  consigned  to 
minor  repairs  and  maintenance,  and  for  which  the  supplemental  allot- 
ment of  $10,000,  Mexican  currency,  was  made,  can  be  carried  on  indefi- 
nitely and  will  be  continued  for  the  present  to  keep  the  engineer 
transportation  employed. 

In  addition  to  these  three  roads,  other  less  important  pieces  of  work 
have  been  accomplished.  Under  an  allotment  of  $2,500,  Mexican  cur- 
rency,^ a  substantial  pile  bridge,  16  feet  wide  and  120  feet  long,  built 
of  native  hard  wood,  was  put  in  at  Binmaley,  province  of  Pangasinan. 
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Under  an  allotment  of  f500,  Mexican  currency,  and  an  authority  to 
use  material  on  hand  for  the  purpose,  a  ferry  was  built  for  crossing 
the  Gayan^  River  at  San  Fabian,  P.  I. ,  and  a  second  one  for  use  on  the 
Calmay  River  at  Dagupan,  P.  I.  The  first  of  these  is  now  in  oper- 
ation as  an  ordinary  rope  ferry,  and  the  second  will  be  similarly  installed 
as  soon  as  the  native  bridge  now  in  use  goes  out  with  high  water,  as 
usual. 

In  the  execution  of  the  work  outlined  herein  the  assistance  rendered 
by  the  enlisted  men  of  Ck)mpany  A  has  been  invaluable* 

MEUT.  ROBERT  P.  JOHNSTON, 

June  7,  i<9,9^.— Appointed  captain,  Second  Regiment  United  States 
Volunteer  Engineers. 
May  16^  ISyO. — Mustered  out. 

LIEUT.  WILLIAM  J.  BARDEN. 

October  j?0,  1899. — Relieved  from  duty  at  New  London,  Conn. 

October  W,  1899, — Reported  to  the  commanding  general,  Department 
of  the  East,  and  orderea  to  join  his  station  at  Matanzas. 

October  iW,  1899, — Reported  for  duty  to  the  commanding  general, 
Department  of  Matanzas  and  Santa  Clara. 

October  31,  1899,  to  Juh/  S3,  1900. — ^Assigned  as  chief  engineer  oflS- 
cer  of  the  department. 

The  purely  military  work  under  his  charge  was  carried  on  under 
allotments  from  the  Chief  of  Engineers,  and  was  chiefly  confined  to 
ofiice  work  and  the  preparation  of  maps,  blueprints,  and  photographs, 
and  the  distribution  oi  these  and  of  engineering  and  reconnaissance 
instruments  and  supplies  received  from  the  en^neer  depot  at  Willets 
Point  to  the  post  commanders  throughout  the  aepartment. 

His  civil  duties  consisted  in  examinations  and  reports  ui>on  various 
matters  and  the  following  construction  work,  carried  on  with  insular 
funds:  Repair  of  streets,  street  cleaning  and  sanitation,  and  construc- 
tion of  fire  department  building,  Ma&nzas;  constructing  Trinidad- 
Casilda  road;  Tillet's  farm  drainage  ditch,  Cienfuegos;  sanitation  and 
building  two  bridges,  San  Jose  de  los  Ramos;  extension  of  water-supply 
system,  Bolondron;  construction  of  temporary  water-supply  system, 
Trinidad,  and  the  survey  of  Matanzas  Harbor. 

On  July  24, 1900,  reported  for  duty  to  the  division  commander  of 
Cuba,  at  Habana,  and  was  assigned  to  duty  as  chief  engineer  of  the 
city  of  Habana.  The  chief  works  under  his  charge  in  that  capacity 
are  as  follows:  Repair  and  maintenance  of  streets  and  roads,  including 
construction  and  repair  of  macadam,  granite-block,  and  vitnfied-brick 
pavements;  survey  for  establishment  of  street  grades:  street  cleaning; 
collection  and  disposal  of  refuse  by  removal  to  sea  ana  cremation;  care 
and  preservation  of  parks;  care  and  improvement  of  city  water  supply ; 
maintenance  and  repair  of  old  sewerage  system  and  preparation  of 
plans  and  specifications  for  a  new  system;  coUection  and  disposal  of 
night  soil;  care  and  operation  of  electrozone  plant,  and  the  repair  and 
renovation  of  municipal  buildings.  The  average  monthly  expenditures 
for  the  work  of  the  city  engineer  department  since  July,  1900,  have 
been  1129,711.83.  Since  January  23, 1901,  the  work  of  preparation  of 
plans,  renovation,  repair,  and  construction  of  state  buildings,  previ- 
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ously  under  the  charge  of  the  chief  engineer,  Department  of  Cuba,  has 
been  under  his  charge. 

April  23  to  May  ^6^  1901, — Acting  chief  engineer,  Department  of 
Cuba,  and  in  charge  of  harbor  improvements,  works  of  the  port,  and 
survey  of  fortifications. 

Conmiended  by  Gen.  J.  H.  Wilson  in  his  report  of  July  22, 1900,  for 
his  services  in  the  Department  of  Matanzas  and  Santa  Clara. 

LIEUT.  IIARRY  BURGESS. 

Juhj  13^  1900. — ^Reported  to  the  commanding  general,  Department 
of  California,  for  assignment  to  duty  in  the  Philippines. 

JvJy  13.1900. — Ordered  to  take  station  in  San  Francisco,  CaL,  until 
the  arrival  of  Company  E,  Battalion  of  Engineers,  and  to  then  join  that 
company  for  duty. 

July  £9,  jf500. —Joined  Company  E,  Battalion  of  Engineers. 

August  jf,  1900. — Sailed  from  San  Francisco  on  transport  Meade. 

September  4, 1900. — Arrived  at  Manila. 

September  6  to  September  30 ^  1900. — On  duty  with  Company  E,  Bat- 
talion of  Engineers. 

October  1^1900. — ^In  command  of  Company  E,  Battalion  of  Engineers. 
Had  charge  of  and  directed  repairs  to  roads  and  bridges  from  Manila 
to  Coloocan,  from  Coloocan  to  Malabon  and  Novaliches,  from  Malolos 
to  Baliuag,  from  San  Fernando  to  San  Isidro,  from  San  Isidro  to  Grapan, 
and  from  Balanga  to  Dinalupijan,  and  of  the  building  and  repairing  of 
ferries  at  Quin&nia  and  Arayat. 

The  local  road  work  has  consisted  in  ditching,  shaping,  grading,  rais- 
ing in  places,  partially  graveling  and  rolling,  and  in  building  bridges 
and  culverts.  October  25  to  November  16, 1900,  with  a  mounted  detail 
from  the  company,  inspected  roads  and  bridges  in  central  Luzon;  170 
miles  of  roads  were  inspected  and  reported  upon.  December  17  to 
December  24,  1900,  witn  a  detail  from  the  company,  inspected  and 
reported  upon  90  miles  of  roads. 

May  30^  1901. — Adjutant  First  Battalion  of  Engineers. 

June  13,1901. — ^Recruiting  officer  and  on  temporary  duty  as  quarter- 
master and  commissary,  and  in  temporary  command  of  Company  D, 
First  Battalion  of  Engineers. 

UEUT.  GEOROE  M.  HOFFlfAN. 

May  H,  1898.— LqH  Willets  Point,  N.  Y.,  for  Port  Tampa,  Fla., 
by  rail,  with  Company  C,  Battalion  of  Engineers. 

May  16, 1898.—ATTiyed  at  Port  Tampa,  Fla. 

May  17,  1898. — ^Appointed  acting  commissary  and  acting  quarter- 
master of  the  Field  mttalion  of  Engineers,  Fifth  Army  Corps,  consist- 
ing of  Companies  E  and  C  of  the  Battalion  of  Engineers. 

In  camp  at  Port  Tampa,  Fla.,  until  June  6, 1898,  when  he  embarked 
on  the  transport  Alarno. 

June  6-H,  1898. — On  board  the  Alamo. 

June  14^  1898. — ^The  Alamo  sailed  with  the  fleet  for  Cuba. 

June  20, 1898. — ^Arrived  oflf  Santiago  Harbor. 

June  22,  1898. — Disembarked  at  Daiquiri,  Cuba.  Relieved  from 
duty  with  the  field  battalion  on  the  landing  of  the  Fifth  Army  Corps 
at  Daiquiri,  Cuba,  and  detailed  under  the  immediate  orders  of  Lieu- 
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tenant-Colonel  Derby,  U.  S.  V.  (captain,  Corps  of  Engineers),  chief 
enrineer  Fifth  Army  Corps,  for  reconnaissance  duty  in  command  of 
a  detachment  of  Company  E.  The  duties  of  this  detachment  were  to 
keep^  up  with  the  advance  of  our  column  toward  Santiago  as  near  as 
consistent  with  making  a  map  of  the  road  and  surrounding  country 
along  the  line  of  march,  and  to  turn  in  at  headquarters  every  night,  if 
practicable,  a  map  of  the  route  passed  over,  with  report  on  informa- 
tion collected. 

In  this  and  subsequent  work  outside  our  lines  toward  Santiago  and 
along  the  trenches  tne  enlisted  men  did  good  service. 

t/Sy  J?,  1898, — In  charge  of  a  field  office  established  at  headquarters 
for  consolidating  and  blue-printing  maps,  and  to  which  all  officers  on 
reconnaissance  work  were  ordered  to  report. 

Jvh/  Sy  1898. — ^The  engineer  officers  on  reconnaissance  work,  at  their 
own  reauest,  were  permitted  to  rejoin  the  battalion  with  their  parties, 
and  witn  it  worked  all  day,  under  fire,  repairing  Aquadores  ford. 
^  JtUv  3  to  August  S3,  1898. — Reconnaissance  and  map  work  was  con- 
tinued at  Santiago,  and  work  on  maps  and  repoi-ts  continued  at  Mon- 
tauk  Point,  N.  Y.,  until  September  20. 

September  20, 1898,  to  March  16,  1899.— On  duty  with  Battalion  of 
Engineers  and  at  Engineer  School. 

March  16  to  July  21,  1899.— At  Camp  Meade,  Pa.,  on  duty  with 
Company  C,  Battalion  of  Engineers,  preparing  camp  for  volunteers 
retuniing  from  Cuba. 

The  officers  engaged  on  reconnaissance  work  in  Cuba  were  Lieuten- 
ants Batson,  Corday,  Guy  Smith,  of  the  cavalry;  Lieut.  A.  White,  of 
the  infantry,  and  Lieutenants  Cneney  and  Hoffman,  of  the  Corps  of 
Engineers.  All  maps  were  consolidated  at  the  field  office  and  blue 
prints  were  issued  from  time  to  time — ^geneiuUy  after  important  addi- 
tions— ^to  the  division  commanders  and  other  officers  of  the  Army  and 
of  the  Navy.    The  first  blue  prints  were  sent  out  July  3. 

Finished  maps  and  complel^  reports  were  forwarded  to  the  Chief  of 
Engineers,  upon  completion,  at  Montauk  Point,  N.  Y. 

December  6,  1898. — Lieut.  Col.  George  McC.  Derby,  United  States 
Volunteers,  invited  attention  to  the  excellent  service  rendered  during 
the  Cuban  campaign  by  Lieutenant  Hoffman,  and  recommended  his 
promotion  in  the  volunteer  service. 

December  9, 1898. — ^The  Chief  of  Engineers,  United  States  Army, 
recommended  to  the  Secretary  of  War  that  he  be  brevetted  first  lieu- 
tenant for  valuable  and  efficient  services  at  Santiago,  Cuba. 

LIEUT.  WILUAM   D.  CONNOR. 

Mayii^  1898.— luGh  Willets  Point,  N.  T.,  with  Company  A,  Bat- 
talion of  Engineers. 

May  29, 1898. — Arrived  at  San  Francisco. 

Jime  16, 1898. — ^LeftCamp  Merritt,  CaL,  and  sailed  from  San  Fran- 
cisco on  transport  China  witn  detachment  of  20  men  from  Company  A, 
Battalion  of  Engineers,  in  the  second  Philippine  expedition.  Had 
charge  of  signalingand  signal  instruction  until  the  signal  officer  and  men 
detafled  for  that  dut^  learned  and  became  proficient  in  the  code  and 
the  sending  and  receiving  of  messages. 

July  16, 1898. — ^Arrived  at  Manila  Bay  and  disembarked  at  Cavite 
July  17. 
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July  19  to  July  21^  1898. — Made  reconnaissances  of  the  south  lines 
of  the  Spanish  lines  around  Manila. 

July  21  to  July  25^  1898. — ^Together  with  Major  Bell  (now  brigadier- 
general)  made  a  reconnaissance  of  the  lines  around  the  city  beginning 
at  the  north  side,  at  Malabon,  and  connecting  on  the  south  with  the 
reconnaissance  that  he  had  previously  made.  The  notes  of  both  were 
turned  in  by  Major  Bell  to  Adjutant-General  Babcock  for  General 
Merritt's  information. 

e^/Zy  28^  1898. — Went  to  Camp  Dewey;  was  en^ged  on  road  repair 
near  camp,  bridge  repair  at  Paranaque,  reconnaissance  and  mapping 
of  the  territory  near  our  lines  until  the  taking  of  Manila. 

Augitst  13^  1898. — ^Accompanied  General  Greene  in  the  capture  of 
Manila. 

In  the  taking  of  the  city  Company  A  was  assigned  a  dangerous  line 
of  march,  i.  e.,  up  the  well-known  Calle  Real  and  the  other  platoon  on 
the  Cingalon  road.     All  the  men  behaved  well  under  fire. 

Made  personal  examination  of  bridge  across  the  river  near  the  fort 
which  had  been  damaged  by  a  shell,  and  repaired  the  same  while 
under  fire,  tore  down  Spanish  breastworks  where  they  crossed  the 
road,  and  put  the  road  in  condition  so  that  the  Hotchkiss  battery  could 
pass. 

Aumst  16  to  August  23^  1898 — Was  engaged,  together  with  Lieuten- 
ant Moffet,  U.  S.  N.,  in  blowing  up  the  obstructions  in  the  mouth  of 
the  river  Pasig. 

Commends  Corporal  Fischer  for  valuable  services  in  the  preparation 
of  maps  while  in  Camp  Dewey  and  Sergeant  John  Kennedy  while  in 
Camp  Dewey  and  in  the  taking  of  Manila. 

August  ^J,  1898. — ^In  charge  of  public  waterworks  and  water  supply 
of  the  city  of  Manila.  His  work  in  connection  with  the  water  supply 
was  that  which  would  naturally  devolve  upon  a  superintendent  and 
manager  of  a  water  supply  for  a  city  of  aoout  350,000  inhabitants.* 
The  conditions  of  a  stat^i  of  insurrection  made  the  work  more  onerous 
and  diflScult  than  it  otherwise  would  have  been. 

He  found  the  pumps  in  a  very  bad  condition,  as  they  were  very  old, 
and  the  pistons  were  badly  worn  ail  around  from  continuous  use  for 
twenty  years,  and  the  entire  plant,  never  too  well  kept  in  repair,  had 
been  utterly  neglected  for  over  two  months. 

On  the  24th  enough  of  the  employees  had  been  persuaded  to  return 

to  the  station  and  commence  work,  and  the  engines  were  started  that 

day.     There  has  been  a  constant  supply  of  water  since  then,  except 

^  for  the  thirty-six  hours  before  the  waterworks  were  retaken  after  the 

'  outbreak  of  "the  insurgents  on  February  4,  1899. 

The  pumping  station  is  8i  miles  outside  the  walled  city,  and  the 
deposito  (reservoir)  is  4i  miles  from  the  same  point.  Both  of  these 
places  were  in  the  insurgents'  territory  until  February  6,  and  this 
made  the  work  very  troublesome  and  difficult.  Sometimes  it  was 
impossible  to  go  out  to  the  works  at  all  on  account  of  the  hostility  of 
the  natives,  and  once  thev  marched  Lieutenant  Connor  back  to  the 
American  lines  in  front  or  about  15  rifles. 

Work  on  the  erection  of  the  new  engines  was  pushed  as  rapidly  as 
possible,  and  on  October  16  one  engine  was  started,  and  the  other  one 
shortly  afterwards.  During  this  work  there  occurred  two  floods 
unprecedented  for  years,  and  the  river  rose  vertically  35  feet,  flooding 
the  engine  rooms  and  stopping  the  engines. 
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Suddenly  putting  about  23,000  men  in  barracks  in  the  city  neces- 
sitated putting  in  new  water  service  in  the  new  barracks  and  in  the 
camps  occupied  by  our  soldiers.  A  large  force  of  workmen  have  beei) 
constantly  employed  to  expedite  this  work  as  much  as  possible. 

When  the  msurrection  broke  out,  on  February  4,  tne  pumps  were 
not  working,  and  all  hands  were  engaged  in  cleaning  out. the  filter 
galleries.  Work  ceased  at  once  and  all  the  natives  fled  to  the  moun- 
tains. However,  before  thev  left  they  dismantled  the  engines  by 
taking  off  and  disposing  of  the  low-pressure  cylinders  (all  four),  and 
doing  the  same  to  the  high-pressure  valves  and  the  covers  of  the  valve 
boxes.  These  parts  were  found  upon  systematic  search  buried  in  the 
coal  shed,  with  several  tons  of  coal  piled  upon  the  spot. 

The  parts  had  been  found  about  3  o'clock  p.  m.  of  the  7th,  and  he 
had  one  pump  running  the  next  morning  at  10,  and  the  second  one 
running  in  the  afternoon.  From  this  time  until  March  1  the  engines 
were  run  by  soldiers,  who  did  excellent  work.  A  new  set  of  native 
employees  was  gotten  together,  and  but  little  trouble  has  been 
encountered  since  then  in  keeping  all  places  full. 

On  niqht  of  February  Jf,^  1899. — ^Acting  aid-de-camp  to  Brig.  Gen. 
Irving  Hale,  who  states  that  he  rendered  arduous  and  eflicient  service, 
being  frequentlv  under  fire. 

On  nwht  of  February  5,  1899. — Acting  aid-de-camp  to  Brig.  Gen. 
Samuel  Ovenshine,  who  states  that  Lieutenant  Connor's  services  were 
most  acceptable  and  valuable,  and  that  he  did  gallant  duty  under  fire 
during  insurgent  attack  on  Manila. 

On  niaht  of  February  8^  1899. — Acting  aid-de-camp  to  Brig.  Gen. 
Irving  Hale. 

About  March  i  to  March  i^  1899. — Acting  aid-de-camp  to  Brig. 
Gen.  Loyd  Wheaton  in  the  Pasig  River  campaign,  and  again  in  the 
Malolos  campaign,  March  25  to  April  1,  1899. 

AprU26^  1899. — Assigned  as  city  engineer  under  the  provost-marshal- 
general  of  Manila. 

May  29  to  June  -4,  1899. — ^Acting  aid-de-camp  to  Brig.  Gen.  Robert 

June  9^  1899. — Assigned  as  chief  engineer  of  the  city  and  suburbs 
of  Manila. 

As  city  engineer  the  first  great  work  was  to  repair  the  bridges  and 
public  works  of  the  city.  They  had  been  neglected  for  nearly  four 
years  and  were  in  a  corresponding  state  of  decay. 

Recognizing  the  importance  of  a  clean  food  supply,  he  took  up  the 
question  of  city  markets,  and  when  he  left  he  had  the  largest  city 
market  tripled  in  size  and  replaced  with  a  new  steel  and  concrete 
market,  then  nearly  completed.  The  second  largest  was  under  con- 
tract, and  he  had  obtainea  orders  to  submit  plans  and  estimates  for  three 
more  smaller  markets  to  complete  the  replacement  of  the  old  by  the 
new  class  of  markets.  The  money  granted  for  the  two  markets  under 
construction  was  $570,000,  Mexican  money,  and  a  similar  amount  was 
necessary  for  the  other  three. 

A  map  of  the  city  was  nearly  completed,  showing  all  corners  as  they 
were  when  the  Americans  entered  the  city.  Au  city  bridges  were 
repaired  and  practically  rebuilt  in  many  cases.  The  Bridge  of  Spain 
was  being  widened,  and  plans  and  specifications  were  given  out  for  bids 
on  a  new  bridge  across  the  Pasig  under  an  allotment  of  $198,000,  Mex- 
ican money,  made  for  that  purpose. 
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Two  garbage  incinerators  were  built. 

May  — ,  1900, — Was  sent  to  Jolo,  Jolo,  P.  I.,  to  report  on  a  new 
water  supply  and  the  sanitary  condition  of  the  source  of  supply  for 
that  port,  and  also  to  report  upon  the  advisability  of  fortifying  that 
port. 

June  SO ^  iPft?.— -Relieved  from  duty  in  the  Division  of  the  Philip- 
pines. 

Juby  16,  1900.— L^it  Manila. 

Jul/y  21  to  A^igust  7,  1900, — Delayed  in  Jajmn  by  authority. 

Augiust  25,  i500. —Arrived  at  San  Francisco,  Cal.,  on  transport 
Thomas. 

December  27, 1898.— Brig.  Gen.  R.  P.  Hughes,  United  States  Vol- 
unteers, provost-marshal-general,  Manila,  invited  attention  to  Lieu- 
tenant Connor,  saying  that — 

He  has  been  serving  in  this  office  constantly  since  the  occupation  of  the  dty.  He 
took  hold  of  the  waterworks  and  succeeded  m  getting  a  reasonable  supply  of  water 
distributed  through  the  city  system  in  fifteen  days.  He  has  greatly  improved  the 
supply  since  and  no  failures  have  occurred.  In  addition  to  tnis  he  has  been  con- 
stantly engaged  in  other  matters  pertaining  to  his  branch  of  the  service  and  his 
work  has  always  given  entire  satisfaction. 

Inasmuch  as  the  department  commander  has  asked  for  additional  engineers  of  the 
rank  authorized  for  aivisions,  etc.,  ]^  wish  simply  to  bring  the  case  of  Lieutenant 
Connor  before  you  as  a  young  officer  of  industry,  energy,  and  ability,  who  has  gone 
through  all  the  operations  of  the  army  corps  out  here  and  is  certainly  worthy  of 
any  special  promotion  that  the  situation  might  authorize  granting  him. 

June  U,  1899.— Col.  E.  B.  Williston,  Sixth  United  States  Artillery, 
provost-marshal-general,  Manila,  requested  that — 

First  Lieut  William  D.  Connor,  United  States  Arm^,  be  not  detailed  on  any  duty 
which  will  relieve  him  from  his  present  position  at  this  place.  Lieutenant  Connor's 
duties  here  are  strictly  in  the  line  of  his  profession,  ana  I  do  not  think  that  he  can 
be  better  engaged  in  any  other  position  in  th«  serince. 

He  has  charge  of  the  engineering  work  in  tJie  city  of  Manila  and  its  suburbs,  and 
if  detailed  elsewhere  at  this  time,  it  will  cauf^  a  great  detriment  to  the  work  already 
begun.  Other  duties,  equally  if  not  more  important  will  be  added,  which  require 
the  services  of  a  competent  engineer,  and  preferably  one  who  has  had  experience  in 
this  city. 

And  July  1, 1900,  Col.  E.  B.  Williston  again  commended  Lieutenant 
Connor,  saying  that  he — 

Has  been  in  charge  of  the  department  of  water  supply  since  August  24,  1898,  and 
of  the  department  of  public  works  since  June  10,  1899.  Both  of  these  departments 
belong  to  this  office,  and  Lieutenant  Connor's  services  have  been  rendered  under  my 
personal  observation.  In  both  departments  he  has  performed  varied  and  important 
duties  to  the  entire  satisfaction  of  all  concerned,  and  has  gained  the  merited  reputation 
of  being  an  able  engineer,  and  an  efficient,  energetic,  and  capable  officer. 

A  personal  letter  from  Judge  Taft,  president  of  the  Philippine 
Commission,  to  the  Secretary  of  War,  contains  the  following: 

I  think  that  we  shall  request  you  to  assi^  Lieutenant  Connor,  engineer,  to  assist  us 
in  our  work  when  we  get  to  it  m  improving  Manila.  He  goes  home  for  a  rest  but 
he  is  anxious  to  return.  He  is  a  gifted  engineer  and  is  intensely  interested  in  working 
out  the  sewer,  the  canal,  and  the  water  problems  of  Manila. 

LIEUT.  JOHN  O.  CAKES. 

July  5, 1899.— heft  Willets  Point,  N.  Y.,  with  Company  B,  Battalion 
of  Engineers,  for  San  Francisco,  for  duty  in  the  Philippines. 
July  13,  7<^,9,9.— Sailed  with  Company  B  for  Manila,  P.  1. 
August  10,  1899. — Arrived  at  Manila. 
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August  IS,  i^PP.— Disembarked. 

August  17^  1899, — Reported  tx)  General  MacArthur  at  San  Fernando. 

August  17  to  October  i,  1899. — The  company  performed  infantry 
duty  with  the  Second  Division,  Eighth  Army  Corps,  guarding  bull 
trains,  guarding  railroad,  making  reconnaissances,  ana  doing  guard 
duty. 

September  16^  1899. — ^Assigned  to  command  of  Company  B,  First 
Battalion  of  Engineers. 

September  ^,  i^PP.— Assigned  to  First  Division,  Eighth  Army 
Corps. 

October  i?,  1899. — Proceeded  with  the  company  to  Manila,  leaving  40 
men  at  San  Fernando,  to  accompany  General  Lawton's  division  from 
San  Fernanido  to  the  east  and  north. 

October  ^  1899. — Reported  to  General  Lawton  and  on  the  same  date 
was  announced  as  engineer  officer  of  the  First  Division,  Eighth  Army 
Corps. 

October  9.  1899. — Moved  with  headquarters  of  Company  B  and  40 
men,  with  General  Young's  brigade  of  the  First  Division,  Eighth 
Army  Corps,  and  had  charge  of  all  operations  of  engineering  nature 
during  General  Lawton's  campaign  to  the  north.  On  October  29,  the 
detachment  of  40  men  was  increased  to  76  men. 

October  10  to  October  26 y  1899. — Made  practicable  the  road  from  San 
Fernando  to  San  Isidro. 

October  26  to  December  i,  1899. — ^Accompanied  General  Lawton's 
command  from  San  Isidro  to  near  San.  Jacmto;  built  bridges  across 
the  Tombo  and  Toboatin  rivers,  across  small  streams  near  Cabanatuan 
and  near  Aliaga,  at  Binalonan  and  at  San  Jacinto.  This  detachment 
commenced  its  return  trip  to  San  Isidro  December  3,  1899,  making 
some  road  repair  as  it  marched.  From  San  Isidro  it  marched  to  San 
Miguel,  making  the  road  practicable  for  a  column  of  troops.  It  then 
marched  to  Malolos,  and  returned  to  Manila  December  16,  1899. 

During  the  two  months  and  several  days  the  detachment  was  in  the 
field  it  worked  over  100  miles  of  road,  and  made  it  passable  during  a 
season  when  many  heavy  rains  occurred;  put  in  ferries  at  Arayat,  San 
Isidro,  Cabanatuan,  Toboatin,  and  Talavera  Creek;  replaced  several  of 
these  when  destroyed  by  typhoons,  built  or  rebuilt  40  bridges  of  all 
sizes,  estimated  total  length  of  1,100  feet,  and  assisted  in  getting  the 
provision  trains  over  crossings,  notably  at  the  Toboatin  River  and  at 
Cabanatuan. 

December  22^  1899. — Left  with  71  men  for  San  Isidro  and  Cabanatuan 
to  replace  bridges  and  ferries  destroyed  by  floods.  Returned  to  Manila 
January  1,  1900. 

Jemuaru  6^  1900. — ^Left  Manila  with  Lieuts.  S.  A.  Cheney,  Engi- 
neers, ana  Horton  W.  Stickle,  Engineers,  and  48  enlisted  men,  to  report 
to  Brig.  Gen.  Loyd  Wheaton,  U.  S.  V.,  at  Bacoor. 

This  detachment  served  under  General  Wheaton's  orders  until  Feb- 
ruary 9,  1900,  repairing  roads  and  bridges  for  General  Wheaton's 
advance  south,  and  later  in  putting  roads  and  bridges  in  good  repair 
for  the  supply  of  his  troops. 

April  7, 1900. — Assigned  as  chief  engineer  officer.  Department  of 
Southern  Luzon. 

Since  February  9, 1900,  the  headquarters  of  Company  B  has  been  in 
Manila,  and  the  members  of  the  company  have  been  utilized  to  furnish 
foreman  in  charge  of  laborers  at  work  on  roads  and  bridges;  to  build 
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bridges  in  emergencies  when  destroyed  by  flood  or  other  causes;  to 
make  maps  of  territory  occupied. 

April  7,  1900, — Orders  were  published  changing  the  First  Division. 
Eighth  Army  Corps,  to  the  Department  of  Southern  Luzon,  ana 
announcing  him  as  chief  engineer  of  the  department,  in  addition  to 
his  duties  as  company  commander. 

Under  his  supervision  and  the  operation  of  Company  B,  Battalion 
of  Engineers,  bridges  have  been  constructed  at  Paranaque,  Imus, 
Cainta,  and  San  Cristobal  River;  the  Pasig  and  Bacoor  ferries  installed; 
roads  built  and  repaired  from  Pasig  to  Antipolo,  San  Pedro  Macati 
to  Santa  Ana,  Pasay  Cavalry  Barmcks  to  Pasay,  Calamba  to  Cabuyas, 
Calamba  to  Balayan,  Naic  to  Indan,  Bacoor  to  Silang,  and  in  the  Expo- 
sition Grounds  at  Manila. 

May  %2^  1901, — Relieved  from  duty  in  the  Philippines. 

May  28,  1901,— Lett  Manila. 

Jtme  S6y  1901, — Arrived  at  San  Francisco. 

LIEUT.  SHERWOOD  A.  CHENEY. 

May  U,  1898.— Lett  Willets  Point,  N.  Y.,  for  Port  Tampa,  Fla.,  by 
rail,  with  Company  C,  Battalion  of  Engineers. 

May  16^  1898, — Arrived  at  Port  Tampa,  Fla.  In  camp  until  June 
6,  1898,  when  embarked  on  transport  Atamo. 

Jwne  7-lJf,,  1898, — On  board  Alamo, 

June  H,^  1898, — ^The  Alamo  sailed  with  the  fleet  for  Cuba. 

June  W^  1898, — Arrived  oflf  Santiago  Harbor. 

June  ^^,  1898, — ^Landed  at  Daiauiri,  Cuba.     Detached  from  Com- 
pany C,  Battalion  of  Engineers,  for  reconnaissance  duty  with  Lieu- 
tenant-Colonel Derby;  started  out  after  the  advanced  guard  mapping 
the  roads  and  country  and  continued  work  during  the  campaign.    After 
the  surrender  made  a  regular  survey  of  the  fortifications. 

July  7,  1898. — Assigned  temporarily  to  duty  under  Lieut.  Col.  G. 
McC.  Derby,  U.  S.  V.,  chief  engineer  of  General  Shafter's  staff. 

August  18^  1898, — Arrived  at  Camp  Montauk,  Long  Island,  N.  Y. 

September  4,  i<^P<9.— Arrived  at  Willets  Point. 

September  26,  1899,— Left  Willets  Point,  N.  Y. 

October  i,  1899, — Reported  to  commanding  general.  Department 
of  California. 

October  5,  1899, — Sailed  from  San  Francisco. 

Novewiber  j8,  1899, — Arrived  at  Manila  and  reported  to  the  com- 
manding general.  Department  of  the  Pacific. 

November  3, 1899. — Assigned  to  duty  with  Company  A,  Battalion  of 
Engineers. 

November  ff,  1899, — Accompanied  General  Wheaton's  expeditionary 
brigade  to  San  Fabian,  Pangasinan,  in  command  of  a  detachment  of 
two  officers  and  30  men.  The  detachment  was  occupied  one  week  in 
unloading  the  supplies  of  the  expedition,  and  thereafter  until  January 
1,  1900,  in  repairing  roads  and  bridges  from  San  Fabian  to  Dagupan, 
Santo  Tomas  to  San  Jacinto,  and  from  Dagupan  to  Humingan. 

December  23^  1899, — Relieved  from  duty  with  Company  A,  Battalion 
of  Engineers,  and  ordered  to  report  to  the  chief  engineer.  Depart- 
ment of  the  Philippines  and  Eighth  Army  Corps,  as  assistant.  Re- 
ported January  3,  1900;  remained  on  that  duty  until  July  17,  1900. 
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During  this  period  was  temporarily  attached  to  Company  B,  Battalion 
of  Engineers,  to  accompany  General  Wheaton's  column  into  Cavite 
province  in  January,  1900,  where  he  was  engaged  in  making  maps  and 
repairs  to  roads  and  bridges.  Also  accompanied  Gen.  J.  M.  Bell's 
expeditionary  brigade  to  the  Camarines  in  February,  1900,  being 
temporarily  assigned  as  engineer  officer  on  the  staff  of  Mai. -Gen.  J.  C. 
Bates,  U.  S.  V.  Made  sKetches  of  the  road  from  lanaing  on  San 
Miguel  Bay  to  Nueva  Caceres  and  from  Nueva  Caceres  to  Iriga.  In 
March  and  April,  1900,  made  an  estimate  for  the  repair  of  the  road 
from  Salasa,  rangasinan,  to  Subig,  Zambales,  via  Bolinao,  with  road 
sketch.  Made  examination  and  reported  upon  existing  fortifications 
of  Manila  City  and  harbor  in  June,  1900. 

July  17^  1900. — Temporarily  attached  to  the  Department  of  South- 
em  Luzon,  and  assigned  to  duty  with  Company  B,  Battalion  of 
Engineers.  Made  three  inspections  of  the  roads  of  supply  in  Cavite 
province. 

Permanently  relieved  from  duty  as  assistant  to  the  chief  enginner 
on  September  3,  and  assigned  to  dutv  with  Company  B.  Made  exam- 
ination and  estimate  for  the  repair  of  roads  from  Calamba  to  Batangas, 
Batangas  to  Nasugbu,  in  September  and  October,  1900. 

November  16^  1900. — Placed  in  charge  of  work  of  repairing  roads 
and  bridges  from  Calamba  to  Balayan,  via  Batangas. 

Extract  from  report  of  William  H.  Bisbee,  colonel  Thirteenth 
Infantry,  commanding: 

The  conduct  of  Lieut.  S.  A.  Cheney,  Engineers,  U.  S.  A.,  in  voluntarily  aasistinff 
Lieutenant  Pierce  on  the  left  of  his  eompanv,  where  the  fire  was  most  severe  and 
where  both  casualties  in  Company  K  occurred,  is  worthy  of  special  mention. 

LIEUT.  FREDERICK  W.  ALTSTAETTES. 

May  16 J  1900. — Sailed  from  San  Francisco  on  the  transport  Logan. 
June  H,  1900. — Arrived  at  Manila  and  reported  to  the  commanding 

feneral.  Division  of  the  Philippines;  was  immediately  assigned  to 
utv  in  the  office  of  the  chief  engineer  of  the  division  as  his  assistant. 

July  26^  1900. — Left  Manila  to  make  examination  of  the  roads  and 
trails  leading  from  Manila  to  San  Isidro  via  Norzagaray  and  San 
Miguel. 

August  i,  1900. — While  in  command  of  a  detachment  of  14  privates 
was  (»ptured  by  insurgents  after  an  engagement  on  the  road  between 
San  Miguel  and  San  Isidro,  lasting  about  three  hours.  About  850 
insurgents  were  in  the  engagement.  Was  kept  captive  on  Mount 
Corona  until  November  20,  when  his  releiise  was  effected  by  exchange. 

Jam.uary  16^  1901. — Relieved  from  duty  with  the  chief  engineer, 
Division  of  the  Philippines,  and  assigned  to  duty  with  Company  E, 
Battalion  of  Engineers. 

January  SI  to  January  £8,  1901. — On  duty  with  Company  E,  Bat- 
talion of  Engineers,  at  company  headquarters  at  Coloocan. 

Jawuary  £9^  1901. — In  charge  of  road  work  at  Arayat  and  vicinitv 
on  the  San  Fernando-Cabiao  via  Arayat.  The  work  consists  in  build- 
ing timber  bridges  and  culverts,  raising  and  grading  the  road  and  cov- 
ering it  with  gravel  or  stone.  In  some  places  entirely  new  road  is 
built,  involving  a  considerable  amount  of  cleaning  of  bamboo,  brush, 
and  trees. 
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LIEUT.   HABLEY  B.   FEBGUSON. 

Aj^  W^  1898. — Assigned  to  duty  with  Company  E,  Battalion  of 
Engineers,  West  Point,  N.  Y. 

April  30 f  1898. — Left  West  Point  with  company  for  service  in  the 
field(Cuba). 

May  i,  1898. — Sailed  from  New  York  City  on  the  transport  Alamo. 

May  5,  1898. — Arrived  at  Key  West.  Fla.,  and  having  received 
orders  for  Port  Tampa,  Fla.,  arrived  at  tnat  place  M^  7,  1898. 

May  7  to  June  6^  1898. — In  camp  at  Port  Tampa.  Company  landed 
materials,  performed  the  usual  camp  duties,  and  was  instructed  in 
infantry  and  engineer  drill. 

May  25,  1898. — ^The  United  States  forces  at  Tampa  were  organized 
into  the  Fifth  Army  Corps,  and  Company  E  and  Company  C  (the  latter 
company  arrived  May  16,  1898),  Battahon  of  Engineers,  became  the 
engineer  battalion  of  that  corps. 

Jwie  6  to  H^  1898. — On  board  the  Alamo  at  Tampa. 

Jwie  H,^  1898. — ^The  Alamo  sailed  with  the  fleet  of  transports. 

June  ^0^  1898. — ^The  fleet  aiTived  off  Santiago  Harbor. 

Jiune  i2  to  26^  1898. — Landed  at  Daiouiri  in  command  of  a  detail:  a 
large  quantity  of  intrenching  tools  ana  materials  were  landed  ana  a 
temjjorary  depot  established  for  distribution  of  the  tools  to  troops; 
repaired  the  pier. 

Jvne  i?7, 1898. — Rejoined  the  battalion  at  Siboney,  Cuba,  with  the 
pontons  and  tools  not  yet  issued,  having  made  the  aan^erous  passage 
6  miles  along  a  rocky  snore  in  a  heavy  sea  in  open  and  heavily  loaded 
pontons. 

June  S5, 1898. — ^The  camp  was  removed  to  a  better  site,  an  engineer 
depot  was  established  in  a  storehouse  near  the  beach  on  the  railroad, 
and  the  tools  and  materials  moved  into  it.  Work  was  be^n  on  a  large 
and  more  permanent  landing  pier  and  a  road  and  a  railroad  bridge 
over  the  creek  were  repaired. 

Jiily  i,  1898. — Was  present  fet  the  demonstration  at  Aguadores  made 
by  the  brigade  under  General  Duffield. 

Telephone  orders  were  received  from  corps  headquarters  directing 
that  the  battalion  proceed  at  once  to  the  front  and  be  there  at  day- 
break. Accordingly,  camp  was  at  once  broken  and  all  equipage  and 
rations  except  those  to  be  taken  on  the  persons  of  the  men  were  stored 
at  the  engineer  depot,  where  they  were  left  under  a  small  guard. 
After  everything  had  been  put  away,  the  battalion,  at  about  9.30  p.  m., 
began  its  night  march,  and  arrived  about  1.30  a.  m.  at  corps  jhead- 
quarters  near  Sevilla.  Here  a  halt  was  made,  the  men  gettmg  such 
rest  as  they  could  without  even  putting  up  shelter  tents.  The  next 
morning  after  collecting  such  tools  as  could  be  obtained  the  march 
was  continued  to  the  creek  crossing  at  the  foot  of  the  San  Juan  hill. 
Here  a  halt  was  made  and  work  was  at  once  begun  on  this  crossing, 
sloping  the  banks,  digging  out  mud  and  replacing  it  by  gravel,  cover- 
ing baH  places  with  brush,  etc. ,  the  work  not  being  completed  till  late 
in  the  afternoon.  All  this  work  was  carried  on  under  a  constant 
though  irregular  fire  of  bullets  aimed  by  the  Spaniards  at  our  troops 
on  the  hill  in  front. 

Upon  the  completion  of  this  work  at  the  ford  the  battalion  was 
formed  and  marcf  ed  back  to  corps  headquarters  and  camped  there  for 
the  night.     About  10  o'clock  the  camp  was  aroused  by  the  firing  dur- 
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ing  the  Spanish  sortie,  and  in  obedience  to  orders  from  General  Shaf- 
ter  the  battalion  Tvas  formed  and  remained  under  arms  awaiting  orders 
until  the  cessation  of  the  firing  at  the  front,  when  it  was  allowed  to 
turn  in  again.  The  next  morning,  July  3,  the  battalion  remained 
awaiting  orders  till  about  10  a.  m.,  when,  in  compliance  with  orders 
received,  it  broke  camp  and  marched  back  to  a  point  about  halfway 
between  Siboney  and  cx)rps  headquarters  near  the  battlefield  of  Guasi- 
mas.  Here  it  went  into  camp,  and  next  morning  resumed  work  on  the 
roads,  which  had  become  almost  impassable. 

Jvly  5,  1898. — Appointed  second  lieutenant.  Corps  of  Engineers. 

Jvly  6-20^  1898, — Engaged  at  work  on  roads  near  Santiago  and 
Siboney. 

July  7  to  SeptemherS^  1898. — ^Temporarily  commanding  Company  C, 
Battalion  of  Engineers,  Fifth  Army  Corps. 

JtJ/y  2»-i?7, 1898.— Th^  battalion  was  in  camp  at  La  Cruz. 

Jvly27  to  August  ^2,  i5P5.— The  battalion  was  in  camp  at  Purga- 
toria  Bridge. 

August  ^^,  1898.— Q^m^  was  broken. 

August  ^5,  1898. — Sailed  from  Santiago  on  transport  Mi/rmewaska 
and  landed  at  Montauk  Point,  Long  Island,  August  80,  1898. 

September  IS,  1898.— At  Camp  Wikoflf. 

September  i,  1898. — Arrived  at  West  Point  with  Company  E. 

December  10^  1898. — Relieved  from  duty  with  Company  E  and 
assigned  to  duty  at  Willets  Point,  U.  S.  Engineer  School,  and  Company 
B,  December  11,  1898. 

July  By  1899.— Lett  Willets  Point  with  Company  C,  Battalion  of 
En^neers,  for  duty  in  the  Philippines. 

July  13j  1899. — Sailed  from  San  Francisco. 

Aitgust  lOy  1899. — Arrived  at  Manila. 

August  17 y  1899. — Reported  at  San  Fernando  for  duty  under  Major- 
General  MacArthur,  commanding  First  Division,  Eighth  Army  Corps. 

September  ^y  1899. — Commanded  a  detachment  of  engineers  at  the 
capture  of  Porac,  having  accompanied  the  artillery  so  as  to  insure  a 
roadway  on  which  it  could  reacn  the  places  indicated.  The  detach- 
ment took  part  in  the  engagement  as  artillery  support. 

September  S7^  1899. — Assigned  to  the  repair  of  the  Manila  and 
Dagupan  road  under  the  direction  of  the  Chief  Engineer  OflScer,  which 
work  had  previously  been  done  by  the  Quartermaster's  Department, ' 
United  States  Army.  As  soon  as  any  part  of  the  railroad  became  a 
line  of  transportation  it  was  turned  over  to  the  Quartermaster's 
Department.  Built  and  repaired  track,  bridges,  locomotives,  and 
cars  frequently  under  the  fire  of  the  insurgents;  collected  materials. 

November  5,  1899. — Commanded  an  engineer  detachment  accom- 
panying the  advance  of  the  army  to  Malabacat,  and  did  all  the  engineer 
work  necessary  for  movement  of  troops. 

November  11  ^  1899. — Reported  to  Colonel  Smith,  Seventeenth  United 
States  Infantry,  and  accompanied  this  column  in  the  movements  to 
Capas  via  Conception,  this  being  part  of  a  movement  to  capture 
Bambam. 

Extract  from  report  of  J.  H.  Smith,  colonel,  Seventh  Infantry, 
November  6  to  November  30,  1899. 

Second  Lieut  H.  B.  Ferguson,  CJorps  of  Engineers,  United  States  Army,  was  with 
me  from  November  11  unul  we  reached  Tarlac.  He  had  an  extremely  difficult  task 
to  perform  in  overcoming  one  of  the  worst  pieces  of  road  I  ever  took  a  command 
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over,  and  he  displaced  wonderful  energy,  and,  with  Lieutenant  Wooten,  maintained 
the  standard  of  their  corps. 

Exti'act  from  report  of  Allston  Hamilton,  first  lieutenant,  First 
Artillery,  commanaing  platoon  Light  Battery  E,  First  Artillery. 

The  road  would  have  been  impassable  for  gans  or  escort  wagons  in  many  places 
but  for  the  skill  and  energy  of  the  engineer  detachment  under  Lieutenant  Ferguson, 
aided  by  the  willing  efforts  of  the  battalion  of  the  Seventeenth  Infantry  under 
Captain  Roach.    My  horses  were  exhausted  and  I  feared  for  results. 

January  2  to  FAruary  5, 1900, — Accompanied  engineer  detachment 
forming  part  of  General  Schwan's  expeditionary  brigade  in  its  cam- 
paign through  Cavite,  Laguna,  Batanga,  and  Tabayas  provinces, 
southern  Luzon. 

General  Schwan,  in  his  official  report  of  February  8,  1900,  says: 

Lieut.  H.  B.  Feivuson,  CJorps  of  Engineers,  who  accompanied  Major  Nolan's  cav- 
alry into  Silan,  did  some  bold  reconnaissance  work  in  locating  a  more  practicable 
route  for  the  train.  With  a  detachment  of  4  cavalrymen  he  traversed  5  miles  of 
unknown  country,  with  a  fleeing  enemy  in  front,  capturing  one  machine  gun,  which 
he  disabled. 

F^ua/ry  H^  1900. — Commanded  detachment  accompanying  expedi- 
tion into  tne  Camerines  provinces  under  the  command  of  Brig.  Gen. 
James  M.  Bell,  United  States  Volunteers.  Engaged  on  road  and  bridge 
work  about  Caceres. 

June  17^  1900. — Detached  from  Company  B. 

Jvm^  26^  1900. — Went  aboard  the  transport  Logan^  commanding  a 
detachment  from  Company  B,  Battalion  of  Engineers.  Leaving  Ma- 
nila the  next  day,  he  reached  rfagasaki  on  July  2  and  arrived  oflF  Taku, 
China,  July  6.  Three  men  were  on  board  the  transport  Port  Albert 
which  carried  the  transpoi-tation,  lumber,  and  engineer  property,  and 
arrived  off  Taku  July  12. 

Jvly  7,  1900. — Accompanied  Colonel  Liscum,  commanding  United 
States  forces,  when  he  went  ashore  to  arrange  for  landing.  Found 
excellent  wharves,  and  that  lighters  drawing  8  feet  could  cross  the  bar 
at  high  tide,  and  if  not  too  long  could  proceed  to  Tientsin.  The  rail- 
road was  at  that  time  repaired  for  about  17  miles  out  of  Tongku. 
Returned  that  night. 

July  8  and  9,  1900.— In  company  with  Capt.  C.  F.  O'Keefe,  Thirtv- 
sixth  Infantry,  United  States  Volunteers,  took  notes  and  photographs 
at  the  Taku  forts,  returning  to  the  ship  on  the  10th.  Captain  O'Keefe, 
opi  special  duty  as  photographer  in  the  engineer  office  at  Manila,  was 
sent  with  the  expeoition  witn  equipment  from  that  office. 

J^ily  11^  1900. — Captain  O'Keefe  went  ashore  with  a  battalion  of  the 
Ninth  Infantry.  Sergeant  Hurtt  and  3  privates  also  went  ashore 
equipped  for  sketching  work. 

July  12^  1900. — The  Port  Albert  arrived,  and  the  transpoi-tation, 
lumber,  and  engineer  propertj^  were  landed  July  12-15, 1900.  Assist- 
ance was  obtained  from  Admiral  Remey,  U.  S.  N. 

July  15^  1900. — Went  by  train  to  the  destroyed  bridge,  8  miles  from 
Tientsin,  and  from  there  to  Tientsin  by  wagon  road. 

Mr.  C.  D.  Tenny,  president  of  the  Tientsin  University,  gave  the  use 
of  his  drawing-room  and  dark  room  in  the  university  building;  also  a 
copy  of  the  MoUendorf  maps,  and  procured  2  Chinese  draftsmen  to 
copy  and  translate  the  Japanese  ana  Chinese  maps  obtained.  These 
draftsmen  were  employed  from  July  17  to  August  3.  During  this 
time  2  members  of  the  detachment  were  on  duty  as  draftsmen  and  1 
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1  was  making  blue  prints,  2  were  sketching  in  the  vicinity  of  the 
engagement  of  July  13  and  in  the  city  of  Tientsin,  the  remainder  were 
preparing  boats  and  material  for  the  advance,  using  lumber  brought 
on  the  Port  Albert,  Five  boats  were  prepared  and  loaded  with  balk 
and  chess  to  make  rafts  of  6  bays  each  16  feet  long.  The  engineer 
property,  including  extra  rope,  176  shovels,  and  76  picks,  was  loaded 
on  these  boats.  Two  hundred  boards  (2  inches  bv  12  inches  by  12  feet) 
were  given  to  the  British  engineer  officer  with  the  understanding  that 
our  boats  combined  would  make  a  bridge  for  both  forces. 

August  ^,  1900. — In  General  Orders,  No.  2,  Headquarters  China 
Reliei  Expedition,  was  designated  chief  engineer  officer,  on  the  staff 
of  the  commanding  general. 

About  1,600  small  intrenching  shovels  were  hauled  from  the  Chinese 
arsenal,  and,  with  the  approval  of  the  commanding  general,  800  were 
issued  to  the  troops  (about  one  to  every  third  man).  A  lookout  ladder 
18  feet  long,  with  a  hinged  stiff-leg  support,  was  made  for  the  use  of 
the  artillery,  and  was  of  some  service  at  Yangtsun,  August  6.  For 
the  advance  2  wagons  were  assigned  to  the  engineer  detachment,  one 
being  loaded  with  uprights,  balk,  and  chess,  prepared  to  make  a 
bridge  30  feet  long  and  up  to  20  feet  high.  The  information  received 
was  that  no  timber  whatever  fit  to  use  for  bridges  was  to  be  found 
between  Teintsin  and  Pekin;  this  was  not  true  and  the  lumber  carried 
was  left  at  Yangtsun  by  the  direction  of  the  commanding  general. 
The  other  wagon  carried  the  tools  and  rations  of  the  detachment. 

Two  men  were  left  at  Tientsin  sick,  2  with  20  coolies  brought  the 
boats  up  the  river,  the  remainder  marched  with  the  relief  column  on 
August  4,  reaching  Pekin  on  August  14.  Sergeant  Carroll  and  12 
men  with  20  coolies  were  with  the  wagons.  Sergeant  Hurtt  and  Cor- 
poral Dolan,  with  1  assistant  each,  were  sketching. 

The  work  on  the  road  consisted  of  cutting  down  the  ridges  and  fill- 
ing in  the  gullies  where  the  old  embanked  roads  were  worn  and  washed 
out,  and  in  making  ramps  where  it  was  necessary  to  pass  to  or  from 
the  old  road.  The  bridge  of  boats  at  Pehtsang  was  repaired  by  put- 
ting in  two  new  stringei-s  and  covering  a  portion  of  the  roadway  with 
miflet  laid  crosswise  and  then  with  about  4  inches  of  earth. 

AugiiMt  H^  1900. — Material  had  been  found  and  instructions  were 

i riven  to  make  two  30-foot  ladders,  and  to  prepare  several  60-foot 
engths  of  rope  for  possible  use  in  scaling  the  wall  in  the  attack  of  the 
16th,  to  be  planned  after  reconnaissances  on  the  14th.  The  two  advance 
companies  of  this  reconnaissance  had  begun  scaling  the  wall  when 
ordered  to  retire,  and  the  orders  were  changed.  The  batter  of  the 
wall  is  formed  by  drawing  in  the  successive  layers  of  brick,  leaving 
steps  of  about  li  inches.  With  this  and  the  addfitional  footing  where 
bricks  had  fallen  out  the  men  were  able  to  climb  up  in  the  corner 
formed  by  a  bastion  and  the  wall.  With  a  detail  of  6  men  from  the 
infantry,  extemporized  scaling  ladders  were  completed  in  time  to  be 
used  by  about  one-fourth  of  the  two  companies. 

Av^ust  15^  1900. — Two  ladders  borrowed  from  the  British  were 
lashed  together  and  raised  against  the  Tuan  gate  tower  (second  gate 
south  of  tne  Forbidden  City),  but  as  the  attack  there  ceased,  the  prin- 
cipal use  of  this  ladder  was  by  a  man  who  carried  up  the  colors. 

August  27  cmd  28^  1900. — Sergeant  Hurtt  and  8  men  were  repairing 
the  road  between  Tung  Chow  and  Pekin. 
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S^tember  16^  1900. — ^Lieutenant  Ferguson  reported  to  Brig.  Gen. 
J.  H.  Wilson,  U.  S.  v.,  to  accompany  flie  expedition  to  the  supposed 
Boxers'  headquarters  at  the  temples  at  Ba  Da  Tsun,  15  miles  north- 
west of  Pekin.  The  United  States  force  consisted  of  800  men  and  2 
guns.  The  British  commander,  with  1  batterj'^  and  about  800  men, 
placed  himself  under  General  Wilson's  orders.  Ba  Da  Tsun  was 
reached  about  9.30  a.  m.  on  the  17th,  and  from  there,  by  General 
Wilson's  direction,  Lieutenant  Ferguson  accompanied  a  reconnaissance 
of  3  troops  of  British  Bengal  Lancers,  1  company  of  Sikhs,  and  a 
detachment  of  sappere  and  miners,  about  8  miles  farther  west,  where 
they  disabled  the  machineiy  in  an  arsenal  near  San  Chia  Tien.  The 
United  States  troops  returned  to  Pekin  on  the  18th. 

September  ^4^  1900. — ^The  road  between  Pekin  and  Tung  Chow  was 
examined,  and  from  September  26  to  October  3,  1900,  it  was  repaired 
by  a  detail  of  9  engineer  soldiers,  in  charge  of  100  coolies,  guarded  by 
30  marines.  A  new  road  was  made  along  the  bank  of  the  old  sunken 
road  for  3  miles  west  from  the  stone  bridge  across  the  canal,  and  for 
short  distances  at  other  places;  the  old  road  was  corduroyed  and 
drained  in  various  places,  and  2  small  bridges  were  made  near  Tung 
Chow.  During  part  of  the  month  (about  20  days)  3  men  were  in 
charge  of  16  coolies  digging  a  drain,  about  one-half  mile  long  and  1 
foot  deep,  in  front  of  the  temple  of  agriculture,  and  2  carpenters  with 
2  helpers  were  employed  putting  windows  and  partitions  m  the  build- 
ings used  for  headquarter  offices  and  for  quarters  for  staff  officers. 

r'rom  Novefuher  8  to  16^  1900. — With  10  engineer  soldiers  and  escort 
of  10  cavalrymen  a  direct  mail  route  from  Pekin  to  Hohsiwu  was 
located  and  marked  with  175  signboards. 

December  £8^  1900. — With  a  detail  of  8  men  he  reported  to  Col. 
T.  J.  Wint,  Sixth  Cavalry,  for  duty  with  his  command  of  one  com- 
pany of  infantiy,  part  of  a  squadron  of  cavalry  (160  men),  and  two 
guns  ordered  to  Hohsien  Ho,  by  way  of  Matow,  and  return  by  Tung 
Chow.  The  command  crossed  the  Peiho  on  ice  at  Matow  on  Decem- 
ber 29.  The  river  is  about  90  yards  wide  here.  The  ice  was  about  6i 
inches  thick.  The  teams  were  taken  out  and  crossed  on  a  path  made 
by  throwing  straw  and  earth  on  the  ice.  The  wagons  and  guns  were 
pulled  over  with  ropes  reaching  across  the  river.  The  command 
reached  the  Peiho  opposite  Tung  Chow  at  2  p.  m.,  December  31.  The 
Peiho  and  the  Shono  join  about  1  mile  below  Tung  Chow.  The  ice 
was  melting  below  the  junction  and  on  the  Peiho.  Fifteen  men  from 
the  cavalry  were  detailed  to  assist  the  engineer  detail,  and  a  bridge  of 
boats  was  built  90  feet  long  in  prolongation  of  a  sort  of  embanked 
pier  reaching  about  halfway  across  the  Peiho;  7  boats  were  used,  4 
Deing  found  at  the  site  and  3  brought  from  about  300  yards  below. 
The  bridge  was  crossed  the  next  morning  and  the  Shoho  was  crossed 
on  the  ice,  the  guns  and  wagons  being  pulled  across  with  ropes.  The 
command  reached  Pekin  2  p.  m.,  January  2. 1901.. 

Jwnvmy  ^,  28^  and  29.,  1901. — Attended  tne  meeting  of  the  militar}^ 
commission  appointed  to  consider  the  defense  of  the  legation  quarter. 

From  February  97  to  March  18,  iPOi.— Captain  O'Keefe  and  Lieu- 
tenant Ferguson  were  carrjungout  instructions  to  investigate  the  pos- 
sibility of  selecting  a  summer  camp  between  Tongku  and  Shanhaikwan. 
After  looking  over  the  country,  especially  in  the  vicinity  of  the  Peitaiho 
(20  miles  west  from  Shanhaikwan),  a  site  1  niile  square  was  marked  out 
between  the  railroad  and  the  bay  just  east  of  Peitaiho. 
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April  S,  1901, — ^Visited  the  forts  at  Tientsin. 

Has  made  plans  of  the  United  States  legation  district,  Pekin,  and 
of  the  portions  of  the  city  under  American  control;  also  sketches  of 
the  XQIM&  in  the  immediate  vicinity  of  the  city,  and  from  Pekin  to 
Tung  Chow,  to  Matow,  to  Hohsiwu,  and  to  the  Great  Wall  at  Nankow 
Pass. 

May  m.  1901.— heft  Pekin,  China. 

Ahout  May  ^5,  1901. — Sailed  from  Taku  with  detachment,  on  the 
Sumner^  en  route  to  Manila. 

liejoined  company  in  Manila  June  6,  1901. 

UEUT.    WILUAM  P.   WOOTEN. 

December  gS,  1898.— Relieyed  from  duty  at  Willets  Point,  N.  Y. 

February  ^^  1899, — Joined  Company  A,  Battalion  of  Engineers,  at 
Manila. 

March  6  to  11^  1899. — ^In  command  of  Company  A. 

March  23^  1899. — ^Two  detachments  were,  bv  order  of  the  Chief 
Engineer  (Lieutenant-Colonel  Potter,  U.  S.  V.*),  sent  to  join  General 
MacArthur  and  Genei-al  Wheaton,  respectively.  Lieutenant  Wooten 
accompanied  General  Wheaton's  brigade  at  the  capture  of  Malolos, 
and  remained  with  General  MacArthur  until  December  29. 

Av^fusi  9, 1899. — Took  part  in  the  advance  on  Calulut. 

September  ^  to  28^  1899. — Commanded  a  detachment  of  engineers 
at  the  capture  of  Porac,  having  accompanied  the  artillery  so  as  to 
insure  a  roadway  on  which  it  could  reach  the  places  designated.  The 
dehichment  took  part  in  the  engagement  as  artillery  support. 

November  6  to  December  17^  1899. — Engaged  on  repairs  to  the 
Manila  and  Dagupan  Railroad. 

December  27,  i*PP.— Relieved  Capt.  F.  R.  Shunk  of  command  of 
Company  A,  Battalion  of  Engineers. 

January  2  to  February  10^  1900. — ^Accompanied  engineer  detach- 
ments forming  part  of  General  Schwan's  expeditionary  brigade  in  its 
campaign  through  Cavite,  Laguna,  Batangas,  and  Tabayas  provinces, 
southern  Luzon.  His  services  were  commended  in  General  Schwan's 
official  report  of  February  8,  1900,  and  in  his  letter  of  March  16, 1900, 
to  Captain  Sibert. 

Ma/rch  10,  1900. — Detailed  as  a  member  of  a  board  to  inventory  and 
transfer  the  Manila  and  Dagupan  Railroad  and  its  appurtenances  to 
the  owners  of  the  road,  and  to  report  upon  the  condition  of  the  road 
and  roadbed  when  captured  from  the  insurgents,  and  its  condition 
when  transferred  and  the  cost  of  labor  and  material  expended  thereon 
by  the  military  authorities.  This  duty  was  completed  and  the  rail- 
road transferred  to  its  owners  April  20,  1900. 

April  7, 1900. — Assigned  as  chief  engineer  officer.  Department  of 
Northern  Luzon. 

May  31,  iPW. -^Arrived  at  San  Francisco  on  transport  Meade. 

August  Jf,,  1900. — Relieved  from  further  duty  in  the  Division  of  the 
Philippines. 

AuauatlB,  1899. — Commended  by  Maj.  J.  S.  Mallory,  inspector-gen- 
eral. Second  Division,  Eighth  Army  Corps,  for  skill  and  ingenuity  in 
improvising  materials  for  building  and  repairing  bridges,  and  also  for 
good  work  witib  bis  detachment  in  repairing  roads  and  making 
reconnaissance. 
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Extract  from  report  of  J.  H.  Smith,  colonel  Seventh  Infantry, 
November  6  to  30, 1899: 

Second  Lieut.  W.  P.  Wooten,  Corps  of  Engineers,  U.  S.  A.,  waa  with  me  at  Maca- 
lang  until  we  reached  Tarlac,  and  his  engineers  were  very  efficient  in  clearing  we 
route  of  march  of  obstacles,  and  proved  to  be  a  very  efficient  officer. 

LIEUT.  LTTLE   BROWN. 

May  IS^  1898. — Assigned  to  duty  with  Company  E,  Battalion  of 
Engineers, 

May  IJ^  1898. — Left  Willets  Point  for  duty  with  the  commny. 

May  19^  1898. — Joined  company  in  camp  at  Port  Tampa,  Fla. 

June  6  to  H^  1898. — On  board  transport  Alamo. 

June  llhf  1898. — ^The  Alamo  sailed  with  the  fleet  of  transports. 

June  20^  1898. — The  fleet  arrived  off  Santiago  Harbor,  and  on  June 
22,  1898,  tools  and  materials  were  landed  at  Daiquiri  and  the  pier  was 
repaired. 

June  £?,  1898. — ^A  pier  was  built  at  Aserraderos  for  the  embarka- 
tion of  the  Cuban  army  under  General  Garcia.  On  June  24,  1898, 
the  Cubans  were  embarked,  and  on  June  26  were  landed  at  Siboney, 
where  a  tempoiury  landing  pier  was  built.  In  the  meanwhile  the 
landing  of  tools  and  supplies  was  begun,  all  being  carried  in  pontons 
from  tne  vessels  to  the  oeach.  The  next  day  this  work  was  continued 
and  by  noon  all  the  company  equipage,  baggage  and  rations,  all 
intrenching  and -pioneer  tools  had  been  put  ashore.  In  the  afternoon 
the  company  landed  in  pontons  and  went  into  camp  for  the  night  near 
the  locomotive  roundhouse. 

June  28. — ^Camp  was  moved  to  a  better  site,  an  engineer  depot  was 
established  in  a  storehouse  near  the  beach  and  on  the  railroad,  and  the 
tools  and  materials  moved  into  it.  Work  was  begun  on  a  large  and 
more  permanent  landing  pier,  and  a  road  and  railroad  bridge  over  the 
creek  were  repaired. 

He  repaired  the  pipe  line  supplying  water  to  Siboney. 

Jul/y  i,  1898. — ^Telephone  orders  were  received  from  corps  head- 
quarters directing  that  the  battalion  proceed  at  once  to  the  front  and 
be  there  by  daybreak.  Accordingly  the  camp  was  at  once  broken  and 
all  equipage  and  rations  except  those  to  be  taKen  on  the  persons  of  the 
men  were  stored  at  the  engineer  depot,  where  they  were  left  under  a 
small  guard.  After  everything  had  been  put  away  the  battalion,  at 
about  9.30  p.  m.,  began  its  night  march,  and  arrived  about  1.30  a.  m. 
at  corps  headquarters,  near  Sevilla.  Here  a  halt  was  made,  the  men 
getting  such  rest  as  they  could  without  even  putting  up  shelter  tents. 
The  next  morning,  after  collecting  such  tools  as  could  be  obtained, 
the  march  was  continued  to  the  creek  crossing  at  the  foot  of  the  San 
Juan  hill.  Here  a  halt  was  made  and  work  was  at  once  begun  on  this 
crossing,  sloping  the  banks,  digging  out  mud  and  replacing  it  by 
gravel,  covering  bad  places  with  brush,  etc.,  the  work  not  being  com- 
pleted till  late  in  the  afternoon.  All  this  work  was  carried  on  under 
a  constant  though  irregular  fire  of  bullets  aimed  by  the  Spaniards  at 
our  troops  on  the  hill  in  front. 

Lieutenant  Brown  was  in  charge  of  a  detail  of  skirmishers  sent  out 
to  protect  the  engineers  working  on  the  ford  from  Spanish  sharpshoot- 
ers concealed  in  the  palm  trees. 

Upon  the  completion  of  this  work  at  the  ford,  the  battalion  was 
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formed  and  marched  back  to  corps  headquarters  and  camped  there  for 
the  night. 

About  10  o'clock  the  camp  was  aroused  b}^  the  firinff  during  the 
Spanish  sortie,  and  in  obedience  to  orders  from  General  Shafter  the 
battalion  was  formed,  and  remained  under  arms  awaiting  orders  until 
the  cessation  of  the  firing  at  the  front,  when  it  was  allowed  to  turn  in 
again.  The  next  morning,  July  3,  the  battalion  remained  awaiting 
orders  till  about  10  a.  m.,  when,  orders  being  received,  it  broke  camp 
and  marched  back  to  a  point  about  half  way  between  Siboney  and  corps 
headquarters,  near  the  battlefield  of  Guasimas.  Here  it  went  into 
cajnp,  and  next  morning  resumed  work  on  the  roads,  which  had  become 
almost  impassable. 

July  3  to  July  27^  1898. — Detached  from  Company  E,  under  orders 
of  Lieutenant-Colonel  Derby,  chief  engineer,  Fifth  Army  Corps,  in 
charge  of  road  work  done  by  details  from  various  infantry  regiments. 

Jmy^  to  August  )8^,  1898. — ^The  battalion  was  in  camp  at  Purga- 
toria  Bridge;  repaired  Boniata  and  Purgatoria  bridges. 

August  22,  1898. — ^Camp  broken. 

Augimt  23^  1898. — Sailed  from  Santiago  on  transport  Minnevxiska 
and  landed  at  Montauk  Point,  Long  Island,  August  30,  1898. 

September  1  to  3,  1898.— At  Camp  Wikoff. 

September  i,  1898.— Arrived  at  West  Point,  N.  Y. 

June  26^  i^W.— Relieved  from  duty  at  Willets  Point,  N.  Y. 

July  11^  1900. — Reported  to  commanding  general.  Department  of 
California. 

July  17^  1900. — Sailed  from  San  Francisco  on  transport  Sumner. 

August  21^  1900. — Arrived  at  Manila  and  reported  to  commanding 
general^  Department  of  the  Philippines. 

AtLgust  23,  19Q0. — Reported  for  duty  to  the  chief  engineer  of  the 
division  and  detailed  for  temporary  duty  in  his  oflSce. 

September  6,  1900. — In  temporary  charge  of  the  oflSce  of  the  chief 
engineer  of  Manila,  under  the  direct  orders  of  the  provost-marshal- 
general. 

December  8, 1900. — Detailed  as  city  engineer  of  Manila  and  has  charge 
of  the  department  of  public  works  and  water  supply  of  Manila.  The 
duty  of  this  oflSce  is  entirely  civil  in  character. 

It  consists  of  the  maintenance  and  operation  of  the  system  of  water 
supply;  the  completion  of  a  large  steel  market  building,  known  as  the 
Divisoria  Market;  the  completion  of  the  widening  of  the  Bridge  of 
Spain  over  the  Pasig  River;  the  construction  of  a  stone  quay  for  a 
market  on  the^  Pasig  River  front;  the  construction  of  a  steel  market 
on  the  Pasig  River  front,  known  as  the  Quinta  Market;  the  construc- 
tion of  a  heavy  steel  highway  bridge  across  the  river  Pasig;  the  com- 
pletion of  a  projected  survey  of  the  city  of  Manila  and  the  making  of 
a  map  of  the  city;  a  preliminary  estimate  for  a  sewerage  system  for 
the  city:  the  construction  of  a  sea  wall  along  the  bay  front  at  the  south 
end  of  the  Luneta  driveway;  the  protection  of  the  Malecon  driveway 
on  the  bay  front  by  a  riprap  fill;  the  estimate  and  design,  specifications, 
etc.,  for  a  new  steel  market  in  the  Old  Walled  Cit;^;  and  the  prepara- 
tion of  numerous  small  estimates,  maps,  and  drawings,  together  with 
various  small  pieces  of  work  incident  to  the  general  decay  and  dilapida- 
tion to  be  found  in  a  town  of  the  character  of  Manila.  The  supervision 
of  all  buildings  in  the  city,  the  preparation  and  enforcement  of  a  system 
of  building  regulations,  and  the  issue  of  building  permits. 
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The  water-supply  system  is  composed  of  a  pumping  station  on  the 
San  Mateo  River,  about  7  miles  from  the  city,  there  being  four  pumps 
of  a  combined  cap«u;ity  of  40,000  cubic  meters  per  twenty-four  hours, 
a  conduit  to  the  distributing  reservoir  3  miles  from  the  city,  a  26-inch 
main  iron  pipe  line  into  the  city,  and  the  system  of  city  distribution. 
The  water  is  sold  through  the  meter  system  in  houses,  and  is  gratis  at  a 
number  of  public  hydrants  throughout  the  city.  The  water  rents  are 
paid  at  the  office  of  the  dep^artment  of  public  works  and  water  supply. 
The  present  water  supply  is  fast  becoming  inadequate,  and  a  stadia 
survey  was  made  along  the  San  Mateo  Valley  to  the  mountains,  and 
the  stream  was  gauged  to  determine  the  feasibility  of  getting  a  supply 
of  pure  water  by  gravity  flow. 

There  is  no  sewerage  system  in  Manila  at  present,  and  the  difficulty 
in  devising  one  at  reasonable  cost  is  magnified  b}'  the  low  level  site,  it 
being  on  an  average  of  2i  meters  above  mean  low  tide.  An  efficient 
system  on  the  pumping  or  air-lift  plan  would  cost  about  three  and  a 
half  million  dollars,  U  nited  States  currency.  The  greatest  discourage- 
ment to  spending  money  for  a  sewer  system  for  this  city  is  that  so  large 
a  per  cent  of  the  population  is  too  poor  to  make  the  proper  sanitary 
house  connections  with  the  sewers,  should  such  exist. 

LIEUT.  ROBERT  D.  KERR. 

Jim^  13,  i<9P5.— Relieved  from  duty  at  Willets  Point,  N.  Y. 

June  18^  1898, — Reported  at  San  Francisco  and  assigned  to  Company 
A,  Battalion  of  Engineers. 

June  ^7,  1898, — Sailed  with  company  with  General  MacArthur's 
command. 

Jvly  21,  1898, — Died  at  sea  of  spinal  meningitis. 

LIEUT.  EARL   I.  BROWN. 

March  8, 1901, — Joined  Company  F,  Second  Battalion  of  Engineers. 
June  17,  190L— Left  Willets  Point,  N.  Y. 
June  23,  1901, — Arrived  at  San  Francisco,  Cal. 
J\me  25,  1901, — Sailed  from  San  Francisco  on  transport  Hancock  en 
route  to  Manila.     In  charge  of  mess  on  the  transport. 

LIEUT.    AMOS  A.    FRIES. 

March  8„  1901, — Joined  Company  G,  Second  Battalion  of  Engineers. 
June  17,  1901,— heit  Willets  Point,  N.  Y. 
Jwie  23,  1901, — Arrived  at  San  Francisco. 

Jam'  26^  1901, — Sailed  from  San  Francisco  on  the  transport  Han- 
cock en  route  to  Manila.     Assigned  as  police  officer  on  the  transport. 

LIEUT.    JAMES   A.    WOODRUFF. 

March  5,  1901. — Joined  Second  Battalion  of  Engineers  as  battalion 
adjutant. 

June  17,  I901.—Jjeft  Willets  Point. 

June  23,  i^i.— Arrived  at  San  Francisco,  Cal. 

Ju7ie  25,  1901. — Sailed  from  San  Francisco  on  the  transport  Han- 
cock en  route  to  Manila. 
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LIEUT.  WILLIAM   KELLY. 

JvJaj  H^  1900. — Reported  to  the  commanding  general.  Department 
of  California. 

Jidy  17^  1900, — Sailed  from  San  Fmncisco,  Cal.,  on  transport  Suvi- 
Tier, 

August  M,,  1900. — Arrived  at  Manila,  P.  I.,  and  reported  to  the 
commanding  general,  Division  of  the  Philippines. 

Airiest  23y  1900. — Reported  for  duty  to  the  chief  engineer  of  the 
division. 

September  S^  1900. — Assigned  to  duty  with  Company  B,  Battalion 
of  Engineers. 

Made  estimates  for  building  road  from  the  landing  of  Laguna  de 
Bay  to  Binan,  Laguna  Province;  for  repairing  road  and  bridges  from 
Legaspi,  Albay  Province,  to  Nueva  Caceres,  Province  of  Camarines 
Sur,  and  from  Nueva  Caceres  to  Pasacas,  Province  of  Camarines  Sur; 
for  the  repair  of  road  and  bridges  from  Santa  Cruz  to  Majayjay, 
Laguna  Province;  and  for  building  a  wharf  at  Batangas,  Province  of 
Batangas. 

In  command  of  a  detachment  of  11  men  of  Company  B,  Battalion 
of  Engineers,  building  a  road  from  Naic  to  Indan,  (Javite  Province. 

Since  March  i,  1901. — Has  been  in  command  of  a  detachment  of  20 
men  from  Company  B,  Battalion  of  Engineers,  building  roads  and 
bridges  in  the  provmce  of  Camarines  Sur. 

Up  to  the  present  time  about  20  bridges,  ranging  in  length  from  15 
feet  to  90  feet,  have  been  built.  Nine  miles  of  the  subgrade  for  the 
road  has  been  completed,  and  3^  miles  of  macadamizing  done. 

LIEUT.    HORTON   W.    STICKLE. 

April  2^.^  1899. — Reported  at  Manila  and  assigned  to  Company  A, 
Battalion  of  Engineers.  Engaged  in  building  and  repairing  roads, 
bridges,  and  ferries. 

October  7  to  October  H^  1899. — Accompanied  engineer  detachment 
with  Brigadier-General  Schwan's  expeditionary  brigade  to  Imus;  in 
command  of  the  detachment  after  October  8,  except  in  the  advance  on 
San  Francisco  de  Malabon,  when  with  27  men  he  accompanied  a  flank- 
ing column  under  Major  Bubb. 

The  engineer  company  received  the  following  special  mention  in 
Gen.  Theodore  Schwan's  official  report  on  this  campaign: 

The  engineer  company,  acting  mostly  under  the  personal  supervision  of  the  chief 
engineer,  Captain  Sibert,  but  under  the  immediate  command  of  Lieutenant  Stickle, 
an  energetic  and  capable  young  oflEicer,  has  already  been  mentioned  for  its  prompt 
construction  of  an  efficient  ferry  across  the  Tibagan  River.  The  service  thereafter 
rendered  by  this  company  was  constant  and  invaluable.  In  fact,  but  for  its  work 
numerous  obstacles  of  various  kinds  would  have  indefinitely  delayed  or  barred  the 
passage  of  artillery  and  train.  While  approaching  San  Francisco  de  Malabon,  where 
the  enemy  was  supposed  to  be  in  force  and  expected  to  give  battle,  the  company 
asked  for  and  was  assigned  a  place  in  the  firing  hne.  Captain  Sibert,  not  only  in  hiH 
capacity  as  engineer,  but  also  on  the  firing  line,  notably  on  the  afternoon  of  October 
10,  on  the  Buena  Vista  road,  contributed  in  a  markea  degree  by  his  efforts  to  the 
success  of  operations. 

This  engineer  company  referred  to  above,  or  parts  of  it,  was  under 
fire  at  Cavite,  Viejo,  Futol,  Rosario,  and  near  San  Francisco  de 
Malabon. 
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NoveJiibe?*  5  to  Novemher  i^,  1899, — Accompanied  engineer  detach- 
ment with  Brigadier-Geneml  Wheaton's  command  in  its  campaign  in 
the  vicinity  of  ban  Fabian;  was  under  fire  while  making  reconnaissances. 

Extract  from  report  of  Capt.  Godfrey  H.  Fowler,  Thirty-third 
Infantry,  United  States  Volunteers: 

The  greatest  credit  and  praise  is  due  to  Lieutenant  Stickle,  Corps  of  Engineers,  for 
his  bravery  and  coolness  manifested  in  action,  and  to  him  is  due  the  greatest  credit 
for  tho  successful  handling  of  the  men  with  him. 

Decefiinibei\  1899, — In  command  of  engineer  detachment  with  Second 
Division. 

January  6 ,,1900,-  Accompanied  a  detachment  under  General  Wheat- 
on's  orders  until  February  9,  190(),  repairing  roads  and  bridges  for 
General  Wheaton's  advance  south,  and  later  in  putting  roads  and 
bridges  in  good  repair  for  the  supph^  of  his  troops. 

March  8^  1901, — Assigned  to  duty  with  Company  C,  Battalion  of 
Engineers.  Did  excellent  service  in  charge  of  detachments  engaged 
on  bridges,  roads,  and  ferries. 

Apu^U  3,  1901, — Ordered  to  be  relieved  from  duty  in  the  Philippine 
Islands  and  to  report  to  the  engineer  school  and  commanding  officer, 
Third  Battiilion  of  Engineers. 

May  10^  1901, — Relieved  from  duty  in  the  Philippine  Islands. 

June  5,  1901, — Sailed  from  Manila  on  transport  Kilpatrick, 

June  ^7,  1901, — Arrived  at  San  Francisco  en  route  to  Fort  Totten. 

LIEUT.  LEWIS   H.  RAND. 

July  5,  1900, — Relieved  from  duty  under  orders  of  Captain  Flagler 
at  Montgomery,  Ala. 

Jidy  11  ^  1900, — Arrived  in  San  Francisco,  Cal.,  and  reported  to  the 
commanding  general.  Department  of  California. 

Jidy  17^  1900, — Sailed  from  San  Francisco  on  transport  Sumner, 

August  21^  1900, — Arrived  at  Manila,  P.  I.,  and  reported  to  the  com- 
manding general.  Division  of  the  Philippines,  and  trie  chief  engineer 
of  the  division. 

Septemhef'  i,  1900, — Assigned  to  duty  with  Company  A,  Battalion 
of  Engineers, 

Decemher  4,  1900, — Was  given  detachment  of  25  enlisted  men  and 
sent  to  the  province  of  Zambales  in  charge  of  the  work  on  roads  in 
northern  part.      Detachment  from  time  to  time  decreased,  but  his 

E resent  duty  still  the  same.  No  work  completed,  as  repairs  were  to 
e,  by  order,  simply  local  and  temporary;  no  work  or  any  special 
magnitude  or  importance,  and  difficulties  entirely  due  to  lack  of  com- 
munication and  proper  labor. 

LIEUT.    EDWARD   M.    MARKHAM. 

March  8,  1901. — Joined  Second  Battalion  of  Engineers  as  battalion 
quartermaster  and  commissary. 

June  17,  1901,— Left  Willets  Point. 

Ju?ie  23,  1901, — Arrived  at  San  Francisco. 

Jffne  25,  1901, — Sailed  from  San  Francisco  on  transport  Hancock  en 
route  to  Manila. 
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LIEUT.    GEORGE   B.    PILLSBURT. 

January  %S^  1901. — Joined  Compan}-  E,  Second  Battalion  of  Engi- 
neers, at  San  Francisco. 

June  ^5, 1901. — Sailed  from  San  Francisco  on  transport  Hancock  en 
route  to  Manila. 

LIEUT.    GUSTAVE   R.    LUKE8H. 

March  16^  1901. — ^Joined  Company  H,  Second  Battalion  of  Engineers. 
March  16-31^  1901. — Commanding  the  company. 
June  17,  1901.— h^it  Willets  Point. 
June  £Jj  1901. — Arrived  at  San  Francisco. 

June  ^J,  1901. — Sailed  from  San  Francisco  on  transport  Hancool'  en 
route  to  Manila. 

LIEUT.  JOHN   R.  SLATTERY. 

July  H,^  1900. — ^Reported  to  Superintendent  of  the  Military  Academy 
for  duty  with  Company  E,  Battalion  of  Engineers. 

Jxdy  H,  1900.— Leit  West  Point,  N.  Y. 

July  29^  i^<9.— Arrived  at  San  Francisco. 

August  1,  1900. — Sailed  from  San  Francisco  on  transport  Meade. 

September  -^,  1900.  —Arrived  at  Manila. 

SepteTnbe?'  6  to  December  7,  1900. — On  duty  with  Company  E,  Bat- 
talion of  Engineers,  at  company  headquarters. 

December  1, 1900.,  to  February  21, 1901. — In  charge  of  road  work  near 
Vigan. 

Marches  to  April  18.,  1901. — In  charge  of  road  and  bridge  work 
near  Orani. 

Ajyfnl  23  to  April  SO,  1901. — In  charge  of  road  and  bridge  work  near 
Quingua. 

May  1  to  Jxme  SO.,  1901. — In  charge  of  repairing  roads  and  bridges, 
2^mbales  province. 

LIEUT.  EDWARD   N.  JOHNSTON. 

March  10^  1901. — ^J oined  Company  E,  Second  Battalion  of  Engineers. 
June  10,  1901.— Lett  Willets  Point,  N.  Y. 
June  19,  1901. — Rejoined  company  at  Decatur,  111. 
June  23,  1901. — Arrived  at  San  Francisco. 

June  25,  1901. — Sailed  from  San  Francisco  on  transport  Hancock  en 
route  to  Manila. 

LIEUT.  CLARENCE  O.  8HERRILL. 

March  26,  1901. — Sailed  from  San  Francisco  on  transport  Hancock. 

April  19, 1901. — Arrived  at  Manila. 

.^nl  19  to  Ajn^il  26,  1901.— On  duty  in  the  office  of  the  chief  engi- 
neer, Division  of  the  Philippines. 

April  27^  1901.— On  duty  with  Company  A,  First  Battalion  of  Engi- 
neers, at  Dagupan. 

May  6,  1901. — In  charge  of  construction  of  roads  and  bridges  on 
the  Bay  ombong-Camiling  road,  under  the  orders  of  Captain  Cavanaugh. 
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May  18^  1901, — Relieved  Lieut.  Horton  W.  Stickle  of  his  duties  in 
connection  with  the  repair  of  the  roads  and  bridges  in  the  vicinity  of 
Humingan,  province  of  Pan^asinan,  P.  I.  The  roads  extend  from 
Bautista  to  San  Quintin  and  from  Humingan  to  Cabanatuan.  On 
account  of  the  near  approach  of  the  rainy  season,  the  work  has  been 
confined  largely  to  finishing  parts  of  the  road  work  already  under 
construction. 

UEUT.  ERNEST   D.  PEEK. 

March  10^  1901, — Joined  Company  G,  Second  Battalion  of  Engineers. 
Jwie  IS,  1901.— L^ii  Willets  Point,  N.  Y. 
June  19,  1901, — Rejoined  company  at  Decatur,  111. 
Jwie  26,  1901, — Sailed  from  San  Francisco  on  transport  Hancock  en 
route  to  Manila. 

LIEUT.  WALTER  H.    LEE. 

April  19,  1901. — Arrived  at  Manila  Bay  on  transport  Hancock. 

April  W,  i^i.— RepK)i-ted  for  duty. 

April  24,,  1901. — Assigned  to  duty  with  Company  B,  Battalion  of 
Engineers,  and  joined  company  April  26,  1901,  First  Battalion  of 
Engineers;  was  on  duty  at  company  headquarters  for  about  ten  days, 
and  on  duty  with  road  work  at  Naic  and  repair  of  roads  and  bridges 
between  Balangan  and  Lipa,  and  opening  of  drainage  system  of 
Balangan. 

June  1,  1901, — In  local  charge  of  road  work  in  vicinity  of  Balayan, 
Taal,  and  Batangas,  in  southern  Luzon. 

On  the  evening  of  June  9,  1901,  Lieutenant  Lee  joined  as  a  volun- 
teer a  small  force  of  the  Twenty -first  Infantry,  under  command  of 
Capt.  William  H.  Wilhelm,  in  an  expedition  against  a  force  of  the 
insurgents  under  Malvar,  intrenched  near  Lipa.  At  daylight  on  the 
morning  of  the  10th  the  insurgent  position  was  attacked,  during 
which  attack  every  American  officer,  as  well  as  several  enlisted  men, 
were  killed  or  wounded. 

Lieutenant  I^ee  was  first  struck  in  the  hand,  but  refused  to  have  his 
wound  dressed,  and  continued  on  the  firing  line.  In  a  few  minutes  he 
was  hit  again  in  the  abdomen  and  died  in  about  half  an  hour. 

LIEUT.  GEORGE   R.  SPALDING. 

March  18,  1901. — Sailed  from  San  Francisco  on  transport  Meade. 

April  18,  1901, — Arrived  at  Manila. 

April  20,  1901, — Reported  to  the  commanding  officer  Company  C, 
First  Battalion  of  Engmeers,  at  Coloocan. 

Api'il  29,  1901, — Supervising  construction  of  ferry  at  Quingua  and 
in  charge  of  bridges  and  repairs  to  the  Malolos-Baliuag  road. 

May  SO,  1901, — Commanding  Company  C,  First  Battalion  of  Engi- 
neers, and  took  charge  of  the  Manila-Malabon  road. 

June  29,  i^i.— Relieved  Capt.  F.  G.  Russell,  Thirty -fourth  Infan- 
try, United  States  Volunteers,  of  charge  of  the  Baliuag-Capan  and 
Bustos-Norzagaray  roads. 
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LIEUT.  ELLIOTT  J.  DENT. 

March  12^  1901. — Joined  Company  H,  Second  Battalion  of  Engi- 
neei-H. 

March  H-16^  1901. — Commanding  comptiny. 

June  17.  1901.— Leit  Willets  Point. 

Ju7ie  2S^  1901. — Arrived  at  San  Francisco. 

Ju7ie  ^f'7,  1901. — Sailed  from  San  Franc^isco  on  transport  Hivncoch  en 
route  to  Manila. 

LIEUT.  WnXIAM   «.  CAPLES. 

March  15.,  1901. — Sailed  from  San  Francisco  on  transport  India/rva. 

April  15^  1901. — Arrived  at  Manila. 

AprU  16.,  1901. — Reported  to  adjutant-general,  Division  of  the 
Philippines. 

April  25.  1901. — Assigned  to  temporary  duty  with  Company  B, 
BatUilion  of  Engineers,  and  immediately  reported  to  commanding  officer 
of  that  organization. 

April'  18  to  May  18^  1901. — Stationed  at  Imus,  Cavite  Province,  in 
charge  of  work  on  roads  and  bridges,  in  the  vicinity  of  Imus  and 
Bacoor. 

May  SO,  1901. — Assisting  Lieutenant  Cheney  on  road  work  >>etween 
Calamba  and  Batangas. 

May  26,  1901. — Relieved  Lieutenant  Cheney  of  charge  of  the  work 
between  Calamba  and  Tananan.  Making  plans  and  estimates  for  sys- 
tem of  waterworks  for  Los  Banos.  Installed  reservoir  for  water 
supply  for  hospital  at  Calamba.  Inspected  bridge  between  Tiana  and 
Candeleria,  Luzon. 

LIEUT.  ARTHUR  WILLIAMS. 

March  10^  1901. — Joined  Commny  F,  Second  Battalion  of  Engineers. 
Jun^  17,  1901.— Lett  Willets  Point. 
Ju7ie  "23,  1901. — Arrived  at  San  Francisco. 

Jutw  2 If,,  1901. — Sailed  from  San  Francisco  on  ti'ansport  Hancock 
en  route  to  Manila. 

RIVER    AND    HARBOR    IMPROVEMENTS. 

Appropriatimis. — The  fund§  with  which  the  works  for  the  improve- 
ment of  rivers  and  harbors  were  prosecuted  during  the  last  fiscal  year 
were  derived  from  the  appropriations  made  by  the  deficiency  act, 
approved  January  5,  1899;  the  sundry  civil  act,  approved  March  3, 
1899;  the  river  and  harbor  act,  approved  March  3,  1899;  the  sundry 
civil  acts,  approved  June  6,  1900,  and  March  3,  1901,  and  from  such 
balances  of  former  appropriations  as  were  available. 

The  following  works  are  provided  for  by  permanent  appropriations: 
Removing  sunken  vessels;  opei'ating  and  care  of  dredge  boats  on  Upper 
Mississippi  River;  removing  obstructions  in  Mississippi  River;  gaug- 
ing waters  of  Lower  Mississippi  River  and  its  tributaries;  examina- 
tions and  surveys  at  South  rass,  Mississippi  River  (to  January  28, 
1901);  maintenance  of  South  Pass  Channel,  Mississippi  River  (since 
January  28,  1901);  operating  snag  boats  on  Ohio  River;  operating 
and  care  of  canals,  etc. 
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Status  of  works. — Statements  derived  from  the  repoils  of  the  officers" 
in  charge  of  the  various  works,  and  given  herewith,  set  forth  the  con- 
dition of  each  improvement  and  the  extent  of  the  work  performed 
during  the  last  fiscal  year. 

Escpeiiditures, — ^The  total  amount  actually  expended  in  connection 
with  the  improvement  of  rivers  and  harbors  during  the  fiscal  ye^ir 
ending  June  30,  1901,  is  as  follows: 

Rivers  and  harbors  (general,  including  examinations,  surveys,  and 

contingencies) $14,981,000.90 

Removing  sunken  vessels 51, 609. 97 

Operating  snag  and  dredge  boats  on  Upper  Mississippi  River 25, 000. 00 

Removing  obstructions  in  Mississipp  River 86, 710. 05 

(xauging  waters  of  Lower  Mississippi  River  and  its  tributaries 5, 265. 96 

Examinations  and  surveys  at  South  Pass,  Mississippi  River  (to  Jan- 
uary 28, 1901) 6,6:^7.03 

Maintenance  oi  South  Pass  channel,  Mississippi  River  (since  Jan- 
uary 28, 1901) 29,974.87 

Operating  snag  boats  on  Ohio  River 41, 118. 69 

Operating  and  care  of  canals,  etc 849, 689. 03 

Prevention  of  deposits  in  New  York  Harbor 76, 139. 62 

CalifoFnia  Debris  Commission 6, 959. 89 

Total 16,1(50,106.61 

This  amount  does  not  include  the  following: 

1.  Payments  to  the  James  B.  Eads  estate  for  "maintaining  jetties 

and  other  works  at  South  Pass,  Mississippi  River"  (including 
$500,000  withheld  from  the  original  appropriation  to  insure 
maintenance  of  channel  for  a  period  of  twenty  years $602, 083. 33 

2.  Expenditures  under  Mississippi  River  Commission 2, 422, 693. 34 

3.  Expenditures  under  Missouri  River  Commission  (including  Osage 

and  Gasconade  rivers) 432, 518. 54 

4.  Disbursements  under  direction  of  the  Secretary  of  War  on  accoimt 

of  **  surveys  and  examinations  of  waterways  between  the  Great 

Lakesand  the  Atlantic  Ocean" 3,825.80 

Intimates. — ^The  following  estimates  are  submitted  by  the  Chief  of 
Engineers  for  the  fiscal  year  ending  June  30,  1903: 

Under  continuing  contracts $6, 489, 377. 50 

Rivers  and  harbors  (general) 19,813, 100.00 

Examinations,  surveys,  and  contingencies 300, 000. 00 

Under  California  Debris  CommLssion 15, 000. 00 

Prevention  of  deposits  in  New  York  Harbor 70,  2(i().  00 

Enlargement  of  Governors  Island,  New  York 500, 000. 00 

Estimates  are  submitted  by  the  Mississippi  River  Commission  and 
Missouri  River  Commission  as  follows: 

Mississippi  River  Commission $3,695,000.00 

Missouri  River  Commission 1 ,  065,  200. 00 

Estahlishiitent  of  harhrr  lines, — Under  authority  given  to  the  Secre- 
tary of  War  in  section  11  of  the  rivor  and  harbor  act  approved  March 
3,  1899,  harbor  lines  have  been  established  during  the  past  fiscal  year 
at  the  following  localities,  details  of  which  will  be  found  in  the  repoi'ts 
of  the  local  officers: 

Lubec  Har]x)r,  Maine;  Penobscot  River,  at  Bangor,  Me.;  Portland 
Harbor,  Maine;  Port  Chester  Harbor  and  Byram  River,  New  York; 
Bronx  River,  New  York;  Hudson  River,  at  Troy,  N.  Y.;  Hudson  River, 
from  Pleasant  Valley  Landing  to  Bloomers,  N.  J.;  Hudson  River,  in 
vicinity  of  Guttenberg,  N.  J.;  Newark  Bay,  New  Jersey;  Arthur  Kill, 
at  mouth  of  Rah  way  River,  New  Jersey;  Shrewsbur}'  River,  at  Sea- 
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bright,  I^.  J.;  New  York  Harbor,  at  College  Point,  N.  Y.;  Annapolis 
Harbor,  Maryland;  Pamlico  River,  at  Washington,  N.  C;  Cape  Fear 
River,  at  Southport,  N.  C. ;  Savannah  River,  at  Savannah,  Ga. ;  Hills- 
boro  River,  at  Tampa,  Fla.;  Pensacola  Harbor,  Florida;  Ohio  River, 
at  Allegheny  City,  Pa.;  Erie  Basin  and  Black  Rock  Harbor,  Buffalo, 
N.  Y.;  San  Francisco  Harbor,  California;  Coos  Bay,  Oregon. 

Highway  bridge  over  Potomac  River ^  at  Washiihgtrm^  D,  C, — Section 
12  of  an  act  of  Congress  approved  February  12,  1901,  provides — 

That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  to  enter  into  a  con- 
tract with  the  Baltimore  and  Potomac  llailroaa  Company  or  any  other  party  to 
construct  within  two  years  after  the  passage  of  this  Act,  at  a  point  riot  less  tnan  five 
hundred  feet  above  the  site  of  the  present  lx)ng  Bridge,  a  new  and  substantial  bridge 
for  highway  travel,  of  iron  or  steel,  resting  upon  masonry  piers  and  provided  with 
suitable  approaches,  and  with  a  sufficient  draw,  all  in  accordance  with  plans  and 
specifications  to  be  approved  by  the  Secretary'  of  War;  and  there  is  hereby  appropri- 
atetl  (one- half  out  of  tne  revenues  of  the  District  of  Columbia  and  one-haii  out  of 
any  money  in  the  Treas^ury  not  otherwise  appropriated)  the  sum  of  five  hundred 
and  sixty-eight  thousand  dollars,  pr  so  much  thereof  as  may  be  necessary,  to  be  paid 
from  time  to  time,  as  the  constniction  of  the  said  bridge  progresses,  by  tne  Secretary 
of  War,  unde»*  such  regulations  as  he  shall  prescribe. 

»  •&  *  ♦  *      '  *  »  * 

B}'  authority  of  the  Secretary  of  War,  a  Board  of  Engineers  has 
been  constituted  to  select  a  site  and  to  formulate  plans,  specifications, 
and  estimates  for  the  bridge.  The  subject  is  now  under  consideration 
by  the  Board,  whose  report  is  expected  at  an  early  date. 

Chicago  Drainage  Canal, — In  April,  1899,  the  trustees  of  the  Sani- 
tary District  of  Chicago  requested  a  permit  from  the  Secretary  of  War 
to  connect  the  drainage  canal  with  the  West  Fork  of  the  South  Branch 
of  the  Chicapro  River.  On  May  8,  1899,  the  Secretary  of  War  granted 
a  conditional  permit  to  the  Sanitary  District  of  Chicago  to  connect  its 
artificial  channel  with  the  Chicago  River  and  cause  the  waters  of  said 
river  to  flow  into  the  canal. 

In  accordance  with  the  permission  granted,  the  sanitary  trustees 
made  a  connection  between  the  drainage  canal  and  the  West  Fork  of 
the  Chicago  River.  It  appearing  that  the  discharge  from  the  river 
into  the  drainage  canal  caused  a  current  under  the  existing  condition 
of  the  river  which  endangered  navigation,  an  order  was  issued  by  the 
Secretary  of  War,  April  9,  1901,  reducing  the  maximum  discharge  to 
200,000  cubic  feet  per  minute.  This  order  was  subsequently  modified 
by  the  Secretary  so  as  to  permit  an  increase  of  the  flow  to  300,000 
cubic  feet  per  minute  between  the  hours  of  4  p.  m.  and  12  midnight, 
daily. 

The  trustees  of  the  Sanitary  District  are  undertaking  the  enlarge- 
ment of  the  waterway  of  the  Chicago  River,  with  a  view  of  providing 
for  the  full  discharge  required  b}^  State  law  without  causing  such  cur- 
rent as  will  injure  tne  interests  of  navigation. 

Engineer  dirm(m^. — The  engineering  works  in  the  charge  of  this 
office  are  arranged  in  five  divisions,  and  officers  of  the  Corps  of  En- 
gineers were  assigned  as  division  engineers  to  overlook  these  works,  as 
follows: 

West  of  the  Rocky  Mountains:  Pacific  Division,  Col.  S.  M.  Mans- 
field to  November  23,  1900,  and  Col.  Jared  A.  Smith  since  December 
15,  1900.  East  of  the  Rocky  Mountains:  Northeast  Division,  Col.  G. 
I-«.  Gillespie  (now  brigadier-geneml,  Chief  of  Engineers,  United  States 
Armv)  to  May  3,  1901,  and  Col.  Charles  R.  Suter  since  May  9,  1901; 
Southeast  Division,  Col.  Peter  C.  Hains;  Southwest  Division,  Col. 
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Ileniy  M.  Robert  (now  brigadier-general,  Chief  of  Engineers,  United 
States  Army,  retired)  to  May  2,  1901,  and  Col.  Amos  Stickney  since 
May  9,  190i;  Northwest  Division,  Col.  J.  W.  Barlow  (now  brigadier- 
general,  Chief  of  Engineers,  United  States  Army,  retired)  to  May  3, 
1901,  and  Col.  S.  M.  Mansfield  since  May  9,  1901. 

ATLANTIC    COAST    AND    GULF    OF    MEXICO. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  EAST  OF  AND 
INCLUDING  PORTLAND  HARBOR. 

This  district  was  in  the  charge  of  Maj.  S.  W.  Roessler,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Thomas  H. 
JacKson,  Corps  of  Engineers,  to  September  20,  1900,  and  Lieut. 
Charles  W.  Kutz,  Corps  of  Engineers,  since  August  31, 1900.  Division 
Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers  (now  brigadier- 
general,  Chief  of  Engineers,  United  States  Army),  to  May  3, 1901,  and 
Col.  Charles  R.  Suter,  Corps  of  Engineers,  since  May  9,  1901. 

i.  St.  Croix  River.,  Maine, — In  1855  and  1857  three  piers  were 
built  in  this  river  at  the  Ledge,  3^  miles  below  Calais,  under  the  super- 
vision of  the  Light- House  Establishment,  with  funds  appropriated  for 
light-house  purposes.  In  1881  the  i)iers  were  repaired  under  the 
supervision  of  the  War  Department  with  funds  provided  by  the  river 
and  harbor  act  of  March  3, 1881.  The  purpose  tor  which  tnese  struct- 
ures were  built  was  partly  to  serve  as  a  beacon  marking  the  Ledge, 
but  mainly  to  serve  as  a  breakwater  to  ward  off  boats  from  the  Ledge. 
It  has  been  submitted  by  the  Light-House  Board,  through  the  Treas- 
ury Department,  that  the  work  pertains  especially  to  the  river  improve- 
ment, and  should  be  supervised  and  maintained  b}^  the  War  Department 
in  connection  with  the  improvement  of  said  river.  The  piers  are  in 
need  of  repair,  but  it  does  not  appear  permissible  for  the  War  Depart- 
ment to  relieve  the  Treasury  Department  of  the  supervision  ot  the 
work  and  adopt  it  as  an  authorized  river  and  harbor  work  without  fur- 
ther authority  from  Congress,  and  even  should  such  supervision  be 
assumed  no  funds  are  now  available  which  could  be  applied  to  the 
work.  It  is  estimated  by  the  engineer  of  the  First  light-house  district 
that  the  sum  of  ^150  is  needed  for  immediate  work,  but  to  thoroughly 
repair  the  piers  a  much  larger  sum  would  probably  be  required.  An 
estimate  of  cost  for  needed  repairs  will  be  prepared  when  an  oppor- 
tunity is  offered  to  secure  the  necessary  information. 

2.  Luhec  Channel^  Maine. — ^This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island,  Dominion  of 
Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  tide  and 
but  2  feet  at  low  water  of  spring  tides.  A  project  was  adopted  in  1879 
which,  as  subsequently  modified,  provided  tor  a  channel  275  feet  wide, 
increasing  to  300  feet  in  the  bends,  and  12  feet  deep  at  mean  low  tide. 
This  project  was  completed  in  1890,  practically  as  proposed,  at  a  cost 
of  $168,954.68.  In  1894  a  new  project  was  adopted  which  provided  for 
widening  the  existing  channel  to  a  least  width  of  500  feet,  with  a  depth 
of  12  feet  at  mean  low  tide.  The  work  covered  by  the  new  project  nas 
been  estimated  to  cost  $150,000. 

The  expenditures  to  June  30,  1900,  amounted  to  $240,046.79— 
$168,954.68  on  the  old  project  and  $71,092.11  on  the  new.  At  that 
date  the  channel  dredged  under  the  project  of  1879  had  been  widened 
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about  170  feet  at  the  entrance  and  about  190  feet  at  the  turn  just  above 
Cranberry  Point.  The  most  difficult  and  expensive  part  of  the  work 
(that  in  the  Narrows)  was  completed. 

Dredging  under  contract  with  Augustus  R.  Wright,  which  was  com- 
menced June  22,  1900,  was  completed  October  19,  following,  86,959 
cubic  yards  of  material  having  been  removed  during  the  fiscal  year, 
and  a  total  of  96,114  cubic  yards  under  the  contract.  The  widening  of 
the  channel  on  the  westerly  side  was  thereby  completed  and  a  strip 
about  2.500  feet  long,  varying  in  width  from  35  to  m  feet,  was  dredged 
on  the  easterly  side  in  tne  bend  opposite  Lubec  Narrows  light  and 
below.  This  leaves  a  strip  about  3,900  feet  long,  having  a  general 
width  of  about  130  feet,  to  be  dredged  from  the  middle  and  lower  part 
of  the  entrance  channel,  on  its  easterly  side,  to  complete  its  enlarge- 
ment as  projected. 

This  channel  is  an  international  passage  and  the  benefits  resulting 
from  the  improvement  are  almost  entirely  general.  As  the  tidal  cur- 
rents are  very  strong  and  dense  fogs  prevail  a  large  part  of  the  time, 
the  widening  of  the  channel  decreases  the  chances  of  stranding  and 
collision. 

It  was  discovered  during  the  progress  of  dredging  that  considera- 
ble shoaling  had  taken  place  in  the  part  of  the  channel  dredged  under 
previous  contracts,  especially  along  the  easterly  side  opposite  and 
below  Lubec  Narrows  light. 

The  commerce  is  reported  as  follows: 


Tons, 

1899 126,700 

1900 76,800 


Tons. 

1896 52,300 

1897 53,400 

1898 87,000 

July  1,  1900,  balance  unexpended 125,953.21 

June  30,  1901,  amount  expended  during  fiscal  year 25, 314. 03 


July  1,  1901,  balance  unexpended. 


639.18 


Amount  (estimated)  required  for  completion  of  existing  project 53, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 53, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  A  1.) 

3.  Narraguagus  River ^  Maine, — The  obstruction  to  navigation  con- 
sisted in  a  bar  at  the  mouth  of  the  river,  over  which  there  was  a  navi- 
gable depth  of  less  than  6  feet  at  mean  low  tide. 

The  approved  project,  adopted  in  1886,  is  to  dredge  a  channel  not 
less  than  200  feet  wide,  having  a  depth  of  11  feet  at  mean  low  tide  up 
to  Long  Point  and  a  depth  of  9  feet  thence  to  the  "Deep  Hole,"  about 
\\  miles  below  the  bridge  at  Millbridge;  estimated  cost,  $50,000. 

The  expenditures  to  June  30, 1900,  amounted  to  171,436.96,  of  which 
$49,436.96  was  for  improvement  below  Millbridge.  Previous  to  June 
30, 1899,  the  channel  had  been  dredged  to  the  full  width  of  200  feet 
up  to  the  old  steamboat  wharf,  with  turning  basins  about  300  feet  in 
width  each  in  front  of  both  the  old  and  the  new  steamboat  wharves. 

A  survey  was  made  in  November,  1899,  which  showed  that  consid- 
erable filling  had  taken  place,  especially  in  the  turning  basin  at  the 
new  steamboat  wharf  ana  in  the  cnannel  immediately  below.  A  con- 
tract was  made  to  redredge  this  turning  basin  and  part  of  the  channel 
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to  11  feet  at  mean  low  tide.  Work  was  begun  Ma}-  31  and  completed 
June  16,  1900,  30,000  cubic  yards  of  material  (mostly  sawdust  and 
mud)  being  removed  at  a  cost  of  15  cents  per  cubic  yard. 

The  passing  in  and  out  of  the  steamboat  which  lands  at  the  new 
steamboat  wharf,  four  times  weekly  during  a  period  of  eight  months 
each  year,  aids  greatly  in  retarding  the  refilling  of  the  dredged  channel, 
but  it  has  been  reported  that  fresh  deposits  from  the  almost  inex- 
haustible suppl}"  of  sawdust  on  the  flats  farther  up  have  already  greatly 
shoaled  the  area  dredged  in  1900. 

The  commerce  for  the  last  eight  years  is  given  as  follows: 

Tons.    ;  Tons. 

1893 60,875  i  1897 41,600 

1894 95,600  ,  1898 26,147 

1896 54,750  \  1899 23,545 

1896 16,175  I  1900 35,825 

July  1,  1900,  balance  unexpended 1564.04 

June  30,  1901,  amount  expended  during  fiscal  year 147. 85 

July  1,  1901,  Imlance  unexpended 416. 19 

(See  Appendix  A  2.) 

^.  Breakwater  from  Mount  Desert  to  Porcwpirie  Island^  Bar  Harbor^ 
MaiTie. — The  anchorage  in  front  of  the  town  of  Bar  Harbor,  as  well 
as  the  wharves  at  which  steamers  land,  is  exposed  to  storms  and  seas 
from  southerly  directions,  at  times  rendering  the  anchorage  insecure 
and  the  landing  of  passengers  and  freight  at  the  wharves  difficult. 
The  original  project  was  to  construct  a  riprap  breakwater  on  a  direct 
line  from  Porcupine  Island  to  Dry  Ledge,  and  thence  to  within  a  short 
distance  of  Mount  Desert  Island. 

In  December,  1890,  and  January,  1893,  by  authority  of  the  Secretary 
of  War,  the  project  was  amended,  and  now  provides  for  a  breakwater 
on  the  direct  line  first  proposed,  but  somewnat  shorter,  terminating  at 
a  distance  of  about  600  feet  from  the  low-water  line  on  Mount  Desert 
Island,  the  top  of  the  breakwater  to  be  20  feet  wide  at  level  of  mean 
high  tide,  ana  the  side  slope's  to  be  1  on  1.  The  estimated  cost  of  the 
present  project  is  ^20,200. 

The  expenditures  to  June  30,  1900,  were  $174,994.77,  at  which  date 
the  breakwater  had  been  completed  for  a  distance  of  700  feet  west  of 
Dry  Ledge.  The  total  projected  length  of  that  portion  west  of  the 
ledge  is  1,440  feet. 

Under  contract  with  William  S.  White  the  work  of  depositing  stone 
on  and  in  continuation  of  the  breakwater,  which  was  begun  April  28, 
was  completed  September  21,  1900.  During  the  fiscal  year  9,393  tons 
of  stone  was  furnished  and  placed  in  the  work,  and  a  total  of  23,291 
tons  under  the  entire  contract.  Most  of  the  stone  has  been  used  in 
raising  to  full  height  and  section  the  part  of  the  old  work  which  had 
settled  or  been  lowered  by  the  action  of  the  waves.  The  length  of 
the  breakwater  as  built  west  of  Dry  Ledge  is  about  731  feet,  leaving 
709  feet  yet  to  be  built. 

The  breakwater  will  require  more  or  less  extensive  repairs  until  the 
side  slopes  have  avssumed  an  angle  of  rest  against  wave  action. 

The  benefits  to  navigation  are  geneml  in  providing  a  harbor  of 
refuge,  and  local  in  making  it  possible  for  boats  to  land  at  the  wharves 
at  all  times  in  safety.  The  only  convenient  method  of  transportation 
to  and  from  Bar  Harbor  is  by  boat. 
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It  has  been  impracticable  to  obtain  commercial  statistics  for  1900, 
but  for  1898  it  wa^  reported  as  22,175  tons,  and  for  1899  as  24,393  tons. 

July  1, 1900,  balance  unexpended $15, 005. 23 

June  'iOf  1901,  amount  expended  during  fiscal  year 14, 713. 95 

July  1, 1901,  balance  unexpended 291. 28 

Amount  (estimated)  required  for  completion  of  existing  project 230,200.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 25, 000. 00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 

4,1897. 

(See  Appendix  A  3.) 

J.  Jla/i(/7'at  Sullivan  Falls ^  Maine, — Sullivan  River  has  a  length 
of  about  6  miles,  and  is  the  outlet  of  a  large  bay.  About  midway  of 
its  length  a  point  of  land  projects  to  such  extent  as  to  reduce  the 
width  to  about  one-fourth  that  immediately  above  and  below,  and  at 
this  place  the  slope  and  velocity  are  such  that  the  locality  is  termed 
Sullivan  Falls.  The  bottom  is  ledge,  the  higher  portions  forming 
dangerous  obstructions  to  navigation.  Hatchers  Rock,  about  midway 
of  the  narrow  channel  at  the  falls,  had  originally  only  about  6  inches 
•  of  water  over  it  at  mean  low  tide. 

Under  a  project  completed  in  1875,  the  sum  of  $35,000  was  expended 
in  removing  three  old  piers,  in  excavating  the  obstructing  ledges  at 
the  falls  to  a  depth  of  7  feet  at  mean  low  tide,  and  in  placing  spindles 
on  two  rocks  near  the  mouth  of  the  river.  This  work  was  or  material 
benefit  to  navigation. 

Under  the  act  of  1890,  an  examination  was  made  of  Sullivan  Falls, 
and  an  new  project,  estimated  to  cost  $35,000,  for  removing  Hatchers 
Rock  and  two  other  points  of  ledge  to  a  depth  of  10  feet  at  mean  low 
tide  was  submitted.  The  first  appropriation  for  work  under  this  last 
project  was  bv  act  of  June  3,  1896. 

The  expenditures  under  the  existing  project  to  June  30,  1900,  were 
$9,535.31,  and  the  operations  consisted  in  removing  the  entire  area  of 
Hatchers  Rock,  and  a  part  of  the  outer  end  of  ledge  C,  to  a  depth  of 
10  feet  at  mean  low  tide. 

The  improvement  not  only  increases  the  navigable  depth,  but  also, 
by  removing  the  cause  of  eddies  and  cross  currents,  has  added  to  the 
length  of  time  at  each  high  and  low  tide  during  which  vessels  may  pass 
through  the  i-apids  with  safety. 

Vessels  can  not  use  the  channel  at  low  stages  except  when  the  tide 
is  slack.  This  occurs  after  the  tide  has  flowed  about  2  feet  at  which 
time  vessels  drawing  11  feet  can  pass  through  safely. 

The  improvement  may  be  regarded  as  permanent. 

The  commerce  for  1896  is  given  as  51,290  tons;  for  1897,  as  50,790 
tons:  for  1898,  as  41,700  tons;  for  1899,  as  42,125  tons,  and  for  1900,  as 
35,926  tons. 

July  1,  1900,  balance  unexpended $464.69 

July  1 ,  1901 ,  balance*  unexpended 464. 69 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  A  4.) 

Digitized  by  LjOOQIC 


124   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  IT.  ft.  ARMY. 

6.  Union  Biver,  Maine. — Originally  the  channel  of  Union  River  was 
much  obstructed,  and  in  the  upper  part  almost  closed,  at  low  tide. 
Under  a  project  completed  in  1873  the  sum  of  $^0,000  was  expended 
in  removing  a  large  quantity  of  mill  waste,  ledge,  and  bowlders,  giv- 
inga  depth  of  3  to  4  feet  at  mean  low  tide  up  to  the  head  of  navigation 
at  jEUsworth. 

A  survey  of  Union  River  and  Bay  was  made  under  the  act  of  1888, 
and  a  project  was  submitted  for  obtaining  a  channel  through  the  bar  at 
the  mouth  of  the  river  by  the  construction  of  a  iett}^  and  for  a  depth 
of  6  feet  at  mean  low  tide  in  the  upper  part  of  the  river  by  dredging. 
The  first  appropriation  since  this  survey  was  by  the  act  of  June  8, 
1896,  which  appropriated  115,000  for  improving  Union  River  by 
dredging. 

With  this  appropriation  a  channel  was  dredged  to  the  depth  of  6  feet 
at  mean  low  tide  to  a  point  about  3,000  feet  from  its  lower  end,  work- 
ing upstream;  but  a  section  of  about  1,000  feet,  where  harder  material 
was  encountered,  was  not  down  to  grade;  also  a  single  cut,  3  feet  deep 
at  mean  low  tide,  was  dredged  from  this  point  up  to  the  wharves  at 
Ellsworth,  with  a  view  to  affording  a  measure  of  immediate  relief  to 
commerce. 

By  the  act  of  March  3,  1899,  the  sum  of  $16,000  was  appropriated,, 
and  the  improvement  placed  under  the  continuous-contract  system. 

A  survey  was  made  in  May,  1899,  and  report  with  maps  and  esti- 
mates submitted  June  16,  1899.  (See  Annual  Report  of  the  Chief  of 
Engineers  for  1899,  p.  1026  et  seq.) 

The  estimate  then  submitted  was  to  obtain,  entirely  by  dredging  and 
ledge  excavation,  a  channel  6  feet  deep  at  mean  low  tide,  with  widths, 
in  straight  sections,  varying  from  200  feet  to  100  feet,  from  the  mouth 
of  the  river  to  the  wharves  at  Ellsworth,  at  a  cost  of  $130,000.  This 
estimate  for  expenditure  of  funds  for  completion  of  the  improvement 
was  approved  by  the  Secretary  of  War  June  28, 1899,  and  is  regarded 
as  the  existing  project. 

A  contract  tor  completion  of  the  entire  work  was  made  with  Augustus 
R.  W  right  October  16, 1899.  The  total  expenditures  to  June  30, 1900, 
were  $45,712.06.  At  that  date  10,938  cubic  yards  of  material,  almost 
entirely  slabs,  edgings,  and  sawdust,  had  been  removed  from  a  section 
of  channel  90  feet  wide,  about  900  feet  long,  and  about  4  feet  deep, 
berinning  a  short  distance  above  the  Narrows  and  working  upstream. 

Dredginff  under  the  existing  project  was  continued  until  November 
15, 1900,  when  work  was  suspended  for  the  season.  Work  was  resumed 
under  this  contract  in  the  latter  part  of  May,  1901. 

By  this  dredging  a  channel  at  the  mouth  of  the  river  had  been  made 
to  a  depth  of  6  feet,  with  a  width  of  200  feet  for  a  distance  of  600  feet 
and  a  width  of  120  feet  for  a  farther  distance  of  3,200  feet.  At  the 
lower  end  of  the  Narrows  a  channel  had  been  obtained  through  hard- 
pan  and  bowlders  and  ledge  100  feet  wide,  6  feet  deep  at  mean  low 
tide,  and  about  400  feet  long.  At  the  upper  end  of  the  Narrows  the 
channel  had  been  dredged  to  a  width  of  150  feet  for  a  distance  of  about 
1,000  feet.  Full  depfli  has  not,  however,  been  obtained  throughout 
this  section,  the  mill  waste  and  loose  gmvel  only  having  been  removed. 

At  the  time  of  the  resumption  of  work  in  May,  1901,  the  entire  pro- 
posed channel  was  again  carefully  sounded  and  it  was  found  that  fresh 
deposits,  brought  down  during  the  last  freshets,  had  completely  oblit- 
erated the  channel  dredged  below  the  wharves  at  Ellsworth  last  season 
and  had  made  the  navigable  channel  more  crooked  and  its  condition 
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worse  than  before  the  improvement  was  conmieneed.  As  a  result  of 
these  new  deposits  boats  drawing  not  more  than  the  flow  of  the  tide 
are  the  only  ones  that  can  reach  tne  wharves  at  Ellsworth. 

The  soundings  made  show  that  to  obtain  the  proposed  width  and 
depth  of  channel  between  the  Narrows  and  the  nea!d  of  navigation, 
where  the  fresh  accretions  are  greatest,  will  require  the  removal  of 
8,000  cubic  yards  more  of  slabs  and  edgings  than  when  the  work  was 
begun  in  Mav,  1900;  or,  including  the  work  done  in  the  season  of 
1900,  would  mdicate  a  total  fill  in  the  channel  from  1899  to  1901  of 
41,000  cubic  3'^ards  in  situ.  There  has  been  no  appreciable  filling  in 
the  Narrows  and  immediately  below.  At  the  mouth  of  the  river, 
hawever,  the  deposit  of  sawdust  on  the  bar  has  so  largely  increased  the 
amount  of  excavation  that  after  ten  days'  work  it  was  found  necessary 
to  reduce  the  width  of  the  channel  to  be  dredged  from  200  feet  to  120 
feet. 

It  was  stated  in  the  last  annual  report  that  ^'the  improvement  can 
not  be  regarded  as  permanent,  as  the  masses  of  slabs  and  edgings 
and  sawdust  now  within  the  banks  of  the  river  will  gradually  work 
into  the  channel  and  necessitate  redredging.  At  the  mills  on  the  river 
above  the  head  of  navigation  all  the  snort  sawdust  and  a  part  of  the 
other  waste  materials  go  into  the  stream." 

The  shoaling  since  1  ist  season  is,  however,  believed  to  be  excep- 
tional, as  the  freshet  during  the  spring  of  1901  was  the  highest  known 
for  years  and  brought  down  vast  (]^uantities  of  refuse  material  from 
the  banks  above  ordinary  freshet  height,  but  the  most  disastrous  cir- 
cumstance was  the  giving  way  of  the  dam  at  the  head  of  tide  water, 
thereby  turning  loose  the  accumulations  of  years  of  deposits  of  saw- 
mill waste  and  silt  in  the  pool  above  the  dam  into  the  river  below, 
the  slabs  and  sticks  refilling  the  channel  above  the  Narrows  and  a  large 
part  of  the  sawdust  bein^  carried  farther  down  and  deposited  on  the 
bar  at  the  mouth  of  the  nver. 

The  commerce  for  1896  is  given  as  54,000  tons:  for  1897,  as  57,685 
tons;  for  1898,  as  50,462  tons;  for  1899,  as  49,800  tons;  and  for  1900, 
as  42,580  tons. 

July  1,  1900,  balance  unexpended 1129,287.94 

June  30,  1901 ,  amount  expended  during  fiscal  year 13, 055. 11 

Julvl,  1901,  balance  unexpended 116,232.83 

July  1,  1901,  outstanding  liabilities 1,609.22 

July  1,  1901,  balance  available 114,623.61 

July  1 ,  1 901 ,  amount  covered  by  uncompleted  contracts 108, 686. 24 

(Sec  Appendix  A  5.) 

7.  Bagnduce  River ^  Maine. — ^This  is  a  small  stream  that  empties  into 
Penobscot  Bay  at  Castine,  Me.  The  upper  part  of  the  river  divides 
into  two  branches,  one  called  Northern  Bay  and  the  other  South  Bay. 
Northern  Bay  near  South  Penobscot  is  a  shoal  sheet  of  water  of  about 
700  acres  area,  the  bottom  of  which  for  the  greater  part  is  bare  at  low 
tide.  There  was  a  narrow  channel  from  Bridges  Point  to  Bowden's 
wharf  which  had  a  depth  of  less  than  2  feet  and  was  obstructed  by  ledges 
and  bowlders  near  W  inslows  Island.  The  South  Bay  is  obstructed  by 
ledges  at  Johnsons  Narrows.  A  project  for  the  improvement  of  the 
Northern  Bay  was  adopted  in  1890  which  has  for  its  ooject  the  securing 
of  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  tide  from  Bridges 
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Point  to  Bowden's  wharf,  at  an  estimated  cost  of  *45,(K)0.  It  is  also 
intended  to  remove  a  small  quantity  of  rock  obstructing  the  channel 
at  Johnsons  Narrows,  at  an  estimated  cost  of  <>1,875. 

The  expenditures  to  June  30,  1900,  were  $21,919.63.  At  that  date 
the  channel  had  been  dredged  its  entire  length  for  a  width  of  40  feet, 
but  the  full  projected  depth  had  not  been  obtained  throughout.  At 
Winslows  Island,  about  midway  of  the  channel,  and  where  it  was 
sboalest,  a  depth  of  about  2  feet  at  mean  low  tide  had  been  secured  by 
the  removal  of  bowlders. 

The  removal  of  rocks  and  bowlders  from  the  40-foot  wide  channel 
opposite  Winslows  Island,  which  was  commenced  June  15,  1900,  was 
completed  as  far  as  practicable  August  11  following,  418  tons  being 
removed  during  the  nscal  year  and  a  total  of  501  tons  under  the  con- 
tract. An  open-market  arrangement  was  then  made  to  continue  the 
removal  of  bowldera  over  the  entire  width  of  the  100-foot  channel. 
This  work  was  completed  Septeml>er  15,  at  which  time  976  tons  addi- 
tional had  l)een  removed,  making  a  total  of  1,477  tons  removed. 

Navigation  has  not  been  appreciably  benefited  by  the  improvement 
and  probably  will  not  be  until  the  proje(*ted  channel  is  fully  completed. 
The  small  vessels  carrying  brick  and  merchandise  prefer  to  go  in  or 
out  across  the  flats  to  the  noilh  of  Winslows  Island,  where  only  ves- 
sels drawing  not  more  than  8  feet  can  pass  at  high  tide,  rather  than 
to  take  the  chances  of  running  on  the  rocks  by  way  of  the  narrow 
channel  to  the  southward  of  the  island,  where  there  is  a  depth  of  10  or 
12  feet  at  high  tide. 

The  improvement  when  completed  will  be  fairly  permanent  except 
that  a  gradual  washing  into  the  dredged  channel  of  soft  mud  from  the 
flats  on  either  side  win  cause  some  shoaling. 

The  commerce  for  the  layt  eight  years  is  given  as  follows: 

Tons.  Tons. 

1893..     49,30()     1897 8H,600 

1894 67,  850     1898 79,  iW)5 

1895 85, 90(i      1899 89, 500 

1896 78,050     1900 86,000 

Probably  the  greater  part  of  this  pertains  to  Castine,  at  the  mouth 
of  the  river. 

July  1 ,  1900,  balance  unexpended $3, 080. 37 

June  30,  1901,  amount  expended  during  fiscal  year 2,  732. 56 

July  1,  1901,  balance  unexpended , 347. 81 

Amount  (estimated)  required  for  completion  of  existing  project 21, 875. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  A  6.) 

8,  Penobscot  River ^  Maine. — The  improvement  of  the  Penobscot 
River  was  first  undertaken  in  1870,  the  project  being  for  a  channel  not 
less  than  150  feet  in  width,  12  feet  deep  at  low  tide  as  far  upas  Bangor. 
This  plan  was  subsequently  modified.  The  existing  project  for  the 
general  improvement  of  the  river  may  be  stated  as  follows: 

To  secure  a  channel  depth  of  11  feet  at  extreme  low  tide  for  a  width 
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of  360  feet  in  Bangor  Harbor;  to  widen,  straighten,  and  deepen  the 
channel  near  Crosbys  Narrows  and  Stern's  mill  to  a  depth  of  12  feet  at 
extreme  low  tide,  and  to  secure  a  channel  depth  of  22  feet  at  mean  low 
tide  between  Bucksport  and  Winterport,  the  estimated  cost  of  the 
entire  work  being  $fiO,000. 

The  expenditures  under  the  various  projects,  to  June  30,  1900, 
amounted  to  $339,934.13,  and  the  objects  of  the  general  project  have 
been  virtually  accomplished. 

The  available  depths  are  as  follows:  Bangor  Harbor,  14  feet  at  mean 
low  tide,  or  11  feet  at  extreme  low  tide;  at  Stern's  mill  and  Crosbvs 
Narrows,  15  feet  at  mean  low  tide,  or  12  feet  at  extreme  low  tide.  The 
shoal  at  High  Head  above  Bucksport  was  dredged  to  a  depth  of  22  feet, 
in  accordance  with  the  project,  but  afterwards  shoaled  up  to  a  certain 
extent  and  subsequently  deepened  a^in  by  the  natural  scour  of  the 
river.  Examination  made  since  the  ared^ing  was  done  shows  that  the 
depths  on  the  bar  vary,  and  that  no  matenal  l>enefit  has  been  obtained 
by  dredging. 

In  view  of  the  shifting  character  of  this  bar,  the  utter  failure  to 
obtain  a  peraianent  improvement  by  dredging,  and  the  fact  that  it  is  , 
not  in  any  way  a  dangerous  obstruction  to  navigation,  no  furtfier  work 
is  recommended  upon  it  at  this  time. 

By  act  of  March  3,  1899,  Congress  appropriated  J28,000  for  com- 
pleting an  improvement  of  the  f  enobscot  River  at  Bangor,  in  accord- 
ance with  project  submitted  May  3,  1897,  which  contemplates 
dredging  at  the  mouth  of  the  Kenduskeag  Stream  and  through  both 
di-aws  of  the  railroad  bridge,  and  within  the  basin  between  the  latter 
bridge  and  the  Post-Office  Bridge,  so  as  to  obtain  a  uniform  depth  of  1 
foot  above  level  of  extreme  low  water  to  within  30  feet  of  the 
wharves.  The  same  project  also  provides  for  deepening  the  harbor  of 
Bangor  in  front  of  the  Boston  and  Bangor  Steamboat  wharf  by  the 
excavation  of  ledge  to  a  depth  of  11  feet  at  extreme  low  tide. 

During  the  fiscal  year  just  ended,  27,428  cubic  yards  of  material 
was  dredged  and  15  cubic  yards  of  ledge  excavated  from  the  Kendus- 
keag River,  completing  this  part  of  the  proje<*t,  with  the  exception  of 
a  small  number  of  bowlders,  which  will  be  removed  after  completion 
of  the  rock  excavation  in  front  of  the  Boston  and  Bangor  Steamboat 
wharf.  The  progress  at  this  latter  place  has  been  retarded  considera- 
bly by  unavoidable  circumstances  and  the  time  of  completion  of  this 
contract  has  been  twice  extended,  first  to  July  1,  1901,  and,  owing  to 
the  exceptionally  high  and  long-continued  spring  freshets,  and  a  slight 
increase  of  the  number  of  cubic  yards  of  ledge  to  be  excavated,  again 
to  October  1,  1901. 

About  65  per  cent  of  the  ledge  excavation  has  been  completed. 

The  condition  of  the  river  in  the  vicinity  of  Stern's  mill,  below 
Bangor,  has  not  perceptibly  changed  since  the  completion  of  improve- 
ments made  in  1892;  the  river  has  deepened  in  many  places,  and  for 
purposes  of  general  navigation  the  river  channel  is  adequate. 

Tne  commerce  of  the  river  for  the  last  eight  years  is  given  as 
follows: 


Tons. 

1893 565,887 

1894 750,313 

1895 617,859 

1896 715,911 


Tons. 

1897 790,698 

1898 639, 671 

1899 658,632 

1900 917, 835 
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July  1 ,  1900,  balance  unexpended $36, 365. 87 

June  .^0,  1901,  amount  expended  during  fiscal  year 16, 918. 37 

July  1,  1901,  balance  unexpended 19, 447. 50 

July  1,  1901,  outstanding  liabilities 1, 701. 19 

July  1,  1901,  l>alance  available 17, 746. 31 

July  1,  1901,  amount  covered  by  uncompleted  contracts 8, 736, 92 

(See  Appendix  A  7.) 

9.  RocMand  Harbo7\  Maine. — ^The  first  improvement  at  this  point 
was  made  to  render  it  a  safe  harbor  of  refuge  for  coastwise  shipping 
during  easterly  storms. 

The  original  project  provided  for  two  breakwaters,  and  was  adopted 
in  1881. 

In  1886  the  project  was  amended  so  as  to  raise  the  height  of  the 
breakwater  under  construction  to  the  level  of  mean  high  tide,  and  in 
1890  the  project  was  again  modified  so  as  to  provide  for  a  further 
extension  southward  of  the  breakwater  at  Jamesons  Point  and  elimi- 
nate from  the  project  the  construction  of  the  second  breakwater. 

By  the  act  of  June  3,  1896,  Congress  adopted  a  project  for  dredg- 
ing the  iimer  harbor  in  the  vicinity  of  the  wharves  to  depths  mnging 
from  4  feet  to  13  feet  at  mean  low  tide,  and  for  the  removal  of  two 
dangerous  groups  of  ledge  occupying  central  positions  in  the  harbor. 
The  estimated  cost  of  this  improvement  was  $402,000. 

By  the  same  act  Congress  combined  the  latter  project  with  the  proj- 
ect for  the  breakwater  as  one,  and  authorized  the  work  to  be  placed 
under  the  continuous-contract  system,  the  combined  estimated  cost  for 
the  two  being  $1,036,000. 

The  total  expenditures  to  June  30,  1900,  for  improvement  of  this 
harl)or,  were  $633,031.02.  At  that  date  the  breakwater  had  been 
built  its  entire  contemplated  length  (about  4,140  feet  out  from  the 
low-water  line),  with  the  top  20  feet  wide  and  about  to  the  plane  of 
mean  high  tide,  except  that  tor  a  length  of  about  430  feet  at  tne  shore 
end  it  had  been  built  to  the  height  of  about  half  tide  only. 

The  total  amount  dredged  to  June  30,  1900,  was  322,840  cubic 
yards,  place  measurement,  and  12,702  cubic  yards,  place  measure- 
ment, had  been  removed  from  the  south  ledges,  and  1,900  cubic  yards 
from  Jameson  Point  Ledge. 

An  old  wreck  in  the  northern  part  of  the  harbor  (the  one  referred 
to  in  the  act  of  1896)  was  removed. 

Work  of  raising  the  shore  end  of  the  breakwater  to  full  section  and 
building  a  stone  cap  the  entire  length,  has  been  carried  on  throughout 
the  past  year,  except  for  a  suspension  of  a  couple  of  months  during 
the  severest  part  of  the  winter.  The  inner  part  has  been  raised  to  f  uU 
height  and  section,  about  2,785  feet  of  stone  cap  built  out  from  the 
shore  end,  and  209  feet  in  from  the  outer  end,  leaving  about  1,351  feet 
to  complete  the  contract.  The  cap  at  the  outer  end  was  made  39  feet 
wide,  to  form  a  site  for  a  permanent  light  and  keeper's  dwelling. 

Dredging  under  contract  with  Moore  &  Wright  was  completed  May 
24, 1901;  165,087  cubic  yards,  plac^e  measurement,  was  removed  during 
the  fiscal  year,  and  a  total  of  487,567  cubic  yards  under  the  contiuct. 

Under  contract  with  Dunbar  &  Sullivan  the  removal  of  the  south 
ledges  (D  and  E)  has  been  completed  to  a  depth  of  22  feet  at  mean  low 
tide,  and  the  Jameson  Point  ledges  A  and  C  have  been  removed  to  the 
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required  depth  of  14  feet,  with  ledge  B  of  same  group  nearly  two- 
thirds  removed  to  14  feet.  A  total  of  26,660  cubic  yards  of  led]^e  has 
been  removed,  leaving  about  3,613  cubic  yards  to  complete  the  original 
contract. 

The  benefits  resulting  from  these  improvements  are  considerable. 
The  construction  of  the  breakwater  will  afford  a  safe  and  extensive 
anchorage  and  harbor  of  refuge,  the  excavation  of  ledges  will  increase 
the  avaflable  anchorage  area  and  remove  dangerous  obstructions  to 
boats  in  motion,  and  the  dredging  will  afford  access  by  vessels  of  greater 
draft  to  the  wharves  when  built  out  to  the  harbor  line. 

No  additional  funds  are  asked  for,  as  it  is  believed  that  the  funds 
already  provided  will,  at  existing  contract  prices,  be  sufficient  to  com- 
plete the  improvement. 

The  commerce  of  Rockland  Harbor  for  the  last  eight  years  is  given 
as  follows: 


TODA. 

1893 538,506 

18»4 509,853 

1895 615,830 

1896 580,295 


Tons. 


1897 594,992 

1898 579,300 

1899 755,649 

1900 553,000 


July  1,  1900,  balance  unexpended $292,468.98 

June  30,  1901,  amount  expended  during  fiscal  year 129, 864. 39 

July  1,  1901,  balance  unexpended 162,604.59 

July  1,  1901,  outstanding  liabilities 30,511.04 

July  1,  1901,  balance  available 132, 093. 55 

July  1,  1901,  amount  covered  by  uncompleted  contracts 54, 633. 08 

(See  Appendix  A  8.) 

10.  Ca/rver%  Ha/rbor^  Vinalhcuoen^  J/^.— The  anchorage  at  this  haibor 
was  limited,  and  the  harbor  shoal,  there  being  less  than  8  feet  at  mean 
low  tide  over  the  most  of  it. 

The  approved  project  is  to  dredge  the  inner  harbor  to  a  depth  of  16 
feet  at  mean  low  tide  over  an  area  about  23  acres  in  extent,  and  at  an 
estimated  cost  of  $64,000.  The  survey  and  estimate  were  made  in 
accordance  with  the  provisions  of  river  and  harbor  act  of  1894. 

The  expenditures  to  June  30,  1900,  were  $24,211.14.  At  that  date 
about  14  acres  of  the  proposed  area  of  23  acres  to  be  dredged  for  the 
harbor  of  refuge  had  been  completed,  and  about  50  per  cent  of  the 
total  estimated  amount  of  material  had  been  removed  tneref  rom. 

Ledge  was  uncovered  about  3  feet  above  the  required  depth  near  the 
upper  end  and  on  both  sides  of  the  dredged  area,  and  a  rock  with  its 
top  only  7i  feet  below  mean  low  tide  was  discovered  near  the  upper 
corner  of  the  steamboat  wharf. 

It  is  proposed  to  make  an  examination  to  ascertain  more  definitely 
the  character  of  the  material  remaining  to  be  removed  and  the  extent 
of  the  underlying  ledge. 

The  improvement,  it  is  believed,  will  be  fairly  permanent,  and  will 
be  of  benefit  to  navigation  in  affording  a  harbor  of  refuge  and  increased 
facilities  for  reaching  the  wharves. 

The  commerce  for  1896  is  given  as  63,078  tons,  for  1897  as  63,074 
tons,  for  1898  as  60,000  tons,  for  1899  as  63,890  tons,  and  for  1900  as 
64,500  tons. 
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Julyl,  1900,  balance  unexpended $788.86 

July  1,  1901,  balance  unexpended 788.86 

Amount  (estimated)  required  for  completion  of  existing  project 39, 000. 00 

Amount  toat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  tbe  balance  unexpended  July  1, 1901 39,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  A  9.) 

11.  Georges  Hwer,  Maine. — ^This  river  is  a  tidal  estuarv,  and  the 
head  of  navigation  is  Thomaston,  Me.  The  navigable  depth  is  full  3i 
fathoms  to  a  point  about  1  mile  from  Thomaston,  but  from  this  point 
to  the  head  of  navigation  the  channel  before  improvement,  as  it  wound 
through  the  flats,  was  narrow,  with  a  sharp  bend  at  one  point  and  with 
a  least  depth  of  about  11  feet  at  mean  low  tide. 

By  act  of  June  3, 1896,  Congress  adopted  a  project  for  dredging  the 
channel  to  16  feet  at  mean  low  tide,  and  to  a  width  of  160  feet  as  far 
up  as  the  bend,  to  220  feet  in  the  bend,  and  to  widths  of  125  and  90 
feet  in  front  of  the  town. 

The  expenditures  to  June  30,  1900,  were  $19,787.38.  At  that  date 
the  channel  had  been  dredged  to  the  full  projected  width  and  depth 
for  a  distance  of  about  3,600  feet  upstream  from  the  16-foot  contour. 

There  remains  to  be  dredged  a  strip  of  channel  about  90  feet  wide 
and  900  feet  long,  requiring  the  removal  of  about  16,000  cubic  yards 
of  material,  scow  measurement,  to  complete  the  entire  project. 

Material  brought  down  by  the  river  during  freshets  will  doubtless 
cause  shoaling  in  the  channel,  but  the  process  will  be  slow,  and  a 
depth  sufficient  to  accommodate  the  traffic  will  probably  be  maintained 
for  a  number  of  years. 

The  depth  of  the  dredged  channel  is  such  that  the  vessels  using  it 
could  be  towed  out  at  any  stage  of  tide,  but  as  the  business  does  not 
seem  to  warrant  the  maintenance  of  a  tugboat,  they  have  to  wait  until 
near  high  water  and  a  favorable  wind  in  order  to  go  out  or  in  under 
sail  with  safety. 

The  conmierce  for  the  last  five  years  is  given  as  follows:  For  1896 
as  45,375  tons;  for  1897  as  64,260  tons;  for  1898  bs  59,000  tons;  for 
1899  as  60,000  tons,  and  for  1900  as  29,225  tons. 

July  1,  1900,  balance  unexpended $212.62 

July  1,  1901,  balance  unexpended 212. 62 


Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  A  10.) 

1£,  ICennebec  Biver^  Mai/tie. — Before  the  improvements  were  com- 
menced the  main  channel  of  the  river  between  tne  foot  of  Swan  Island 
and  Gardiner  was  obstructed  by  shoals  near  Beef  Rock,  with  only  10 
feet  of  water  at  mean  low  tide;  by  dangerous  sunken  ledges  in  Love- 
joy  Narrows;  by  a  shoal  below  South  Gardiner  with  only  8  feet  on  it 
at  mean  low  tide,  and  by  a  ledge  at  Nehumke^  Island.  The  steamboat 
channel  to  the  west  of  Swan  Island  (at  Hatcns  Rock)  was  obstructed 
by  a  shoal  over  which  there  was  only  1\  feet  of  water,  and  the  channel 
between  Gardiner  and  Augusta,  a  distance  of  6^  mites,  was  obstructed 
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by  shoals  which  gave  a  navigable  depth  of  only  3^  feet  of  water  in  low 
summer  tide. 

Appropriations  were  made  at  various  times  between  1827  and  1852 
for  improving  the  river,  and  a  project  was  adopted  in  1866  for  remov- 
ing rocks  anastraightening  and  deepening  the  upper  part  of  the  river. 

In  1868  the  project  was  amended  so  as  to  give  a  wider  channel,  and 
in  1871  the  project  was  extended.  It  was  again  extended  in  1872  to 
include  the  removal  of  ledges  in  Lovejoy  Narrows.  This  project  was 
modified  in  1873,  and  as  modified  was  completed  in  1877. 

In  1881  a  project  was  adopted  for  the  improvement  of  the  channel 
west  of  Swan  Island  and  near  the  north  end  of  it,  and  was  completed 
in  1883. 

The  river  and  harbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  submitted  for  a  further  improvement  of  the  river. 

In  August',  1892,  the  project  was  revised  and  a  general  project  for 
the  improvement  adopted,  as  follows:  For  a  channel  depth  of  13  feet 
up  as  lar  as  Sands  Island;  12  feet  thence  to  Hinckley  Shoal,  and  10 
feet  thence  to  Augusta;  a  steamboat  channel  9  feet  deep  west  of  Swan 
Island,  and  the  removal  of  old  bridge  piers  at  Hallowell,  all  the  above 
depths  bein^  referred  to  mean  low  tide.  The  estimated  cost  of  this 
revised  project,  which  was  approved  August  19,  1892,  was  $388,500. 

The  total  expenditures  for  the  river  up  to  June  30,  1900,  amounted 
to  $472,660.79,  with  which  the  work  under  the  existing  project  had 
been  completed,  with  exception  of  the  repair  of  Beef  Rock  jetty  and 
possibly  some  dredging  at  that  locality. 

The  dredged  channel,  especially  between  Gardiner  and  Augusta,  has 
been  found  to  fill  more  or  less  rapidly ,  probably  with  material  brought 
down  during  heavy  spring  freshets.  The  parts  of  the  improvement 
consisting  of  the  removal  of  ledge  are,  of  course,  permanent.  Vessels 
diuwing  14  to  16  feet  can  get  up  as  far  as  Gardiner  at  high  tide,  but 
only  11  or  12  feet  can  be  carried  to  Augusta. 

No  further  appropriation  is  now  asked  for,  as,  unless  new  conditions 
develop,  the  funds  already  appropriated  are  sufficient  for  completion 
of  the  existing  project. 

The  conunerce  or  the  river  is  given  as  follows: 

Tons.  Tons. 

1892 1,263,145     1897 665,991 

1893 970,938     1898 1,211,808 

1894 1,207,965     1899 714,199 

1895 1,162,972     1900 716,930 

July  1,  1900,  balance  unexpended |27, 689. 21 

June  30,1901,  amount  expended  during  fiscal  3'ear 54. 56 


July  1,  1901,  balance  unexpended 27, 634. 65 

(See  Appendix  A  11.) 

13.  Portland  Harbor^  Maine. — The  entrance  to  the  main  part  of  the 
harbor  of  Portland,  or  the  anchorage,  has  always  been  good,  out  before 
improvement  the  approach  to  the  inner  harbor  was  obstructed  by  a 
shoal  known  as  the  Middle  Ground  over  which  the  depth  was  onlv  from 
8  to  10  feet  at  mean  low  tide,  while  between  it  and  Stamford  ledge  the 
greatest  available  depth  was  only  16  feet.  The  best  part  of  the  wharf 
front  was  exposed  to  swell  from  the  main  entrance,  which  sometimes 
made  it  dangerous  for  vessels  to  lie  at  the  docks,  and  along  this  front 
the  depth  was  in  some  places  as  shallow  as  4  feet. 
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The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  work  of  deepening  the  harbor  was  begun  under  the  act  of  Con- 
gress of  1868,  the  plan  of  improvement  being  to  excavate  a  channel 
300  feet  wide  and  20  feet  deep  at  mean  low  tide  through  the  southern 
slope  of  the  Middle  Ground  and  to  remove  the  bar  oj9f  the  Grand  Trunk 
Railroad  wharves  to  the  same  depth. 

The  project  was  modified  in  1870  so  as  to  provide  for  a  channel  400 
feet  wide,  and  again  in  1871  so  as  to  provide  for  a  channel  500  feet 
wide.  In  1872  further  modifications  were  made  by  including  in  the 
project  the  dredging  of  Back  Cove  and  the  dredging  of  the  inner  har- 
bor up  to  the  harbor  commissioners  lines  to  a  depth  of  16  feet  at  mean 
low  tide.  The  project,  modified  as  above  described,  excepting  some 
dredging  in  the  inner  harbor,  was  completed  by  1876. 

Between  1881  and  1885  the  Middle  Ground  was  removed  to  a  depth 
of  21  feet  at  mean  low  tide. 

A  further  deepening  of  a  portion  of  the  harbor  to  29  feet  at  mean 
low  tide  was  next  begun  unaer  the  project  of  1886.  To  this  was  sub- 
sequently added,  in  1890,  a  small  amount  of  dredging  in  the  upper 
part  of  the  harbor. 

In  1894  the  project  was  extended  to  cover  the  widening  of  the  upper 
part  of  the  29-foot  area  and  the  dredging  of  a  channel  25  feet  deep  to 
connect  the  deep  water  in  the  lower  part  .of  the  harbor  with  deep  water 
in  the  upper  part.     This  work  was  completed  in  1894. 

By  the  act  of  June  8, 1896,  Congress  adopted  a  project  for  dredging 
to  30  feet  at  mean  low  tide  over  the  greater  part  of  the  harbor  at  an 
estimated  cost  of  $770,000,  and  included  in  the  project  the  further 
improvement  of  Back  Cove  at  a  combined  estimate  of  $946,250.  The 
same  act  appropriated  $20,000  for  beginning  work  and  authorized  the 
making  of  a  contract  for  its  completion. 

After  twice  advertising,  a  contract  for  the  entire  work  was  entered 
into  with  George  M.  Valentine  &  Co.,  of  New  York. 

Dredging  was  begun  July  2, 1897,  and  by  the  terms  of  contract  was 
to  be  completed  November  20, 1898.  Progress  from  the  first  was  slow 
and  plant  inadequate  and  the  contract  was  extended,  under  promise  of 
better  progress,  to  November  30,  1899.  The  firm  failed  financially 
April  19,  1899,  lost  their  dredge  by  seizure  for  debt,  and  never  after- 
wards resumed  work. 

After  the  retirement  of  George  M.  Valentine  &  Co.,  Mr.  A.  R. 
Wright  was  employed,  under  an  open-market  aritingement,  to  con- 
tinue the  dredging  during  the  unexpired  portion  of  said  company's 
contract.  This  period  having  expired,  the  unfinished  work  was 
advertised.  Bids  therefor  were  opened  March  27,  1900,  and  all 
rejected  as  too  high.  The  work  was  again  advertised,  bids  opened 
June  30,  1900,  and  the  work  awarded  to  the  Morris  &  Cumings 
Dredging  Company  of  New  York. 

The  work  of  the  fiscal  year  by  this  company  consisted  in  the 
removal  of  821,900  cubic  yards  of  material,  situ  measurement,  being 
the  equivalent  of  1,031,476  cubic  yards,  scow  measurement.  The 
progress  made  has  not  averaged  120,000  cubic  yards  per  month  as 
required  by  the  contract,  but  it  is  confidently  believed  that  the  work 
will  be  completed  within  the  time  specified,  viz,  twenty-one  months 
from  date  oi  beginning.  One  million  six  hundred  and  eighty-three 
thousand  six  hundred  and  one  cubic  yards,  situ,  are  yet  to  be  dredged. 
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The  maximum  draft  that  can  be  carried  to  the  wharves  in  Back 
Cove  is  about  11  feet,  and  to  the  wharves  in  the  lower  part  of  Port- 
land Harbor  about  29  feet,  at  mean  low  water.  The  work  remaining 
to  be  done  consists  in  extending  the  30-foot  dredging  to  the  lines  limit- 
ing the  project. 

The  movements  of  the  ocean  steamers  have  been  very  much  facil- 
itated so  far,  and  the  arrivals  and  departures  of  these  large  steamers 
now  are  independent  of  the  stages  of  the  tide. 

The  total  amount  expended  on  Portland  Harbor,  including  Back 
Cove,  up  to  June  30,  1900,  is  11903,209.64. 

The  commerce  of  Portland  Harbor  for  the  past  eight  years  is  given 
as  follows: 

Tons.      I  Tons. 


1893 1,432,805 

1894 1,214,887 

1895 1,339,064 

1896 1,357,575 


1897 1,326,844 

1898 1,334,752 

1899 1,620,284 

1900 2,261,008 


July  1,  1900,  balance  unexpended 1359,517.41 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1901 21, 000. 00. 

380,517.41 
June  30,  1901,  amount  expended  during  fiscal  year 96, 964. 84 

July  1,  1901,  balance  unexpended 283,552.57 

July  1,  1901,. outstanding  liabilities 10,825.88 

July  1,  1901,  balance  available 272,726.69 


July  1,  1901,  amount  covered  by  uncompleted  contracts 254, 218. 78 

(See  Appendix  A  12.) 

EXAMINATION   AND    SURVEY    MADE    IN   COMPLIANCE    WITH    EMERGENCY 
RIVER  AND   HARBOR  ACT  APPROVED  JUNE   6,  1900. 

The  preliminary  examination  and  survey  of  Portland  Harbor^  Maine^ 
with  a  view  to  removing  so  rmich  of  Witch  Rock  as  endangers  naviaa- 
tion  were  made  by  Major  Roessler  and  reports  thereon  dated  October 
18  and  November  17,  1900,  respectively,  were  submitted  through  the 
division  engineer.  A  plan  for  improvement  at  an  estimated  cost  of 
^00,000  is  presented.  The  reports  were  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  85,  Fifty-sixth  Congress,  second  session. 
(See  also  Appendix  A  13.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  SOUTH  OF  PORT- 
LAND HARBOR,  IN  VERMONT  AND  NEW  HAMPSHIRE,  AND  IN 
MASSACHUSETTS  NORTH  OF  LYNN  HARBOR;  NARROWS  OF  LAKE 
CHAMPLAIN,  NEW  YORK  AND  VERMONT. 

This  district  was  in  the  charge  of  Maj.  Walter  L.  Fisk,  Corps  of 
Engineers,  to  December  15,  1900,  and  of  Capt.  Harry  Taylor,  Corps 
of  Engineers,  since  that  date.  Division  Engineer,  Col.  G.  L.  Gillespie. 
Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers,  Unitea 
States  Army),  to  May  3, 1901,  and  Col.  Chas.  R.  Suter,  Corps  of  Engi- 
neers, since  May  9,  1901. 

1,  Sa^o  River ^  Maine. — The  first  work  done  on  the  Saco  River  was 
in  1827,  when  an  appropriation  was  made  for  the  erection  of  piers, 
placing  beacons  or  buoys,  and  removing  obstructions.  Prior  to  this 
the  depth  of  water  on  the  bar  was  onh^  about  2  feet  at  mean  low  tide, 
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while  much  of  the  river  was  deeper.  The  entrance  was  also  dangerous 
in  rough  weather,  and  the  numerous  projecting  rocks  and  ledges  in  the 
river  proper,  in  connection  with  the  swift  currents,  made  its  naviga- 
tion dangerous. 

In  1866  a  plan  was  proposed  for  the  improvement  of  the  mouth  of 
the  river  and  a  project  was  adopted  in  1867.  The  project  was  for  the 
construction  of  a  breakwater,  the  removal  of  sunKen  rocks,  and  the 
rebuilding  of  some  of  the  most  important  piers,  against  whicn  vessels 
might  drift  without  damage.  This  project  was  completed  in  1878  at 
a  cost  of  $169,275. 

A  resurvey  of  the  breakwater  was  made  in  1883  and  a  new  plan  sub- 
mitted for  raising  and  repairing  it  and  extending  it  out  to  Sharps 
Ledge. 

The  river  and  harbor  act  of  1884  directed  a  survey  to  be  made  of 
the  river.  This  was  done  in  1885,  and  a  plan  submitted  tor  the  improve- 
ment of  the  river  proper  from  its  mouth  to  the  head  of  navigation. 
In  1890  the  two  projects  were  combined  so  that  the  one  now  in  process 
of  execution  is  for  improving  the  Saco  River,  including  the  breakwater 
and  jetty. 

The  total  expenditures  on  both  river  and  breakwater  up  to  June  30, 
1900,  amounted  to  $338,597.42,  and  resulted  in  removing  dangerous 
ledges,  in  constructing  piers  to  prevent  vessels  from  being  swept  on 
the  rocks,  in  constructmg  a  breakwater  on  the  north  side  of  the 
entrance,  and  a  jetty  on  the  south  side  of  the  entrance  to  contract  the 
channel  way  with  a  view  to  obtaining  a  greater  depth  over  the  bar, 
also  in  deepening  the  channels  in  the  upper  portion  of  the  river  by 
dredging,  and  the  construction  of  contraction  works. 

An  examination  made  last  year  showed  that  about  3i  feet  at  mean 
low  water  is  the  maximum  draft  that  can  be  carried  over  the  bar  just 
outside  the  breakwater  and  jetty. 

In  order  to  maintain  the  desired  depth  the  breakwater  on  the  north 
side  should  be  extended  to  Sharps  Ledge,  as  contemplated  by  the  plan 
of  improvement  submitted  in  1883,  so  as  to  stop  tne  influx  of  sand 
from  that  side.  Some  uncertainty  exists  whether  Congress  has  adopted 
the  plan  of  extending  the  breakwater  to  Sharps  Ledge.  The  probable 
cost  of  such  extension  and  some  minor  repairs  is  estimated  bj'-  tne  officer 
in  local  charge  to  be  $200,000.  Possibly  the  full  extension  may  not  be 
required  to  secure  and  maintain  the  projected  depth. 

During  June  and  July,  1900,  the  soutn  jetty  was  repaired  in  several 
low  places  and  a  beacon  was  built  at  its  outer  end. 

The  commerce  of  the  last  eight  years  is  given  as  follows: 


Tons. 

1893 59,765 

1894 47,350 

1895 62,125 


Tone. 

1897 42,214 

1898 44,508 

1899 46,597 


1896 46,956  .  1900, 50,354 

July  1,  1900,  balance  unexpended $8, 177. 58 

June  30,  1901,  amount  expended  during  fiscal  year 2, 935. 95 

July  1,  1901,  balance  unexpended 5,241.63 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpende<i  July  1,  1901 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  B  1.) 
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fS.  Cape  Porpoise  Harbor^  Maine. — ^The  harbor  at  Cape  Porpoise  is 
situated  about  midway  between  Portland,  Me.,  and  Portsmouth,  N.  H. 
Originally  the  harbor  had  a  depth  of  about  13  feet  at  mean  low  tide, 
but  for  a  small  area  only,  and  the  entrance  was  obstructed  by  a  bar 
on  which  there  was  only  about  10  feet  of  water  at  mean  low  tide.  The 
anchorage  was  too  smau  to  accommodate  the  small  vessels  seeking  that 
place  for  refuge,  without  regard  to  the  commerce  of  the  place. 

By  act  of  March  3,  1899,  Congress  adopted  a  project  for  securing  a 
channel  of  entrance  200  feet  wide  and  16  feet  deep  at  mean  low  tide  and 
a  channel  and  anchorage  within  the  harbor  about  3,000  feet  long,  600 
feet  wide,  and  15  feet  deep  at  mean  low  tide,  at  an  estimated  cost  of 
$125,000.  By  this  act  the  improvement  was  placed  under  tiie  contin- 
uous-contract system  and  $70,000  appropriated  toward  the  work.  The 
? project  is  described  in  the  Annual  Keport  of  the  Chief  of  Engineers 
or  1899  page  1050. 

The  total  expenditures  on  this  work  to  June  30,  1900,  were  $505.46. 

Contract  for  the  entire  work  at  9.2  cents  i)er  cubic  yard  was  entered 
into  and  operations  thereunder  were  commenced  early  in  June,  1900, 
and  completed  in  December  of  the  same  year.  The  harbor  is  now 
dredged  to  full  projected  dimensions,  except  a  small  area  in  the  north- 
em  part  of  the  harbor  where  a  quantity  of  ledge  was  found.  The  con- 
tract for  the  removal  of  this  ledge,  estimated  to  contain  about  370 
cubic  yards,  has  already  been  let,  and  the  harbor  will  probably  be  com- 
pleted as  projected  by  September  30,  1901.  The  maximum  draft  that 
can  be  carried  in  the  harbor  outside  of  the  ledge  mentioned  is  15  feet 
at  mean  low  water. 

It  has  been  impracticable  to  obtain  detailed  commercial  statistics 
since  1898,  when  an  aggregate  of  20,350  tons  of  coal  and  fish  was 
reported. 

July  1,  1900,  balance  unexpended $79,494.54 

June  30,  1901,  amount  expended  during  fiscal  year 66,654.00 

July  1,  1901,  balance  unexpended 12,840.64 

July  1,  1901,  amount  covered  by  uncompleted  contracts 4, 218. 00 

(See  Appendix  B  2.) 

5.  Cocheco  RiveTy  NefU)  Hampshire. — Before  the  improvement  was 
begun  the  river  from  Dover  to  tne  Lower  Narrows  was  much  obstructed 
byoowlders,  ledges,  and  shoals,  the  depth  being  in  some  places  as  little 
as  6  inches  at  mean  low  tide.    The  tide  rises  and  falls  about  7  feet. 

A  project  for  improvement  was  adopted  in  1871,  which  provided  for 
a  channel  40  feet  wide  and  4  feet  deep  from  the  Lower  Narrows  up  to 
Collin's  wharf.  The  estimated  cost  was  ^5,000.  Subsequently  more 
accurate  and  extended  surveys  having  shown  the  practicability  and 
importance  of  extending  Ihe  improvements  up  to  the  head  of  naviga- 
tion, the  project  was  extended  and  the  estimate  increased  to  ^5,000. 
This  project  was  completed  in  1879.  The  improvements  had  opened 
up  a  large  commerce,  employing  large  vessels  where  formerly  onlv 
flatboats  had  been  used,  in  consequence  of  which  the  project  was  still 
further  extended  by  providing  for  a  '*  cut-oJ9f "  througn  Alleys  Point, 
widening  to  60  feet  and  deepening  to  5  feet  the  existing  channels 
through  Trickeys  and  Clements  Point  shoals,  and  blasting  and  remov- 
ing ouier  obstructions.     The  extended  project  was  completed  in  1888. 
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1897. 


Tons. 

{') 

1898 131,005 

1899 144,040 

1900 165,180 
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In  1889  a  new  survey  was  made,  under  the  river  and  harbor  act  of 
1888,  and  a  new  project  was  submitted  for  obtaining  a  depth  of  7  feet, 
increased  to  7i  feet  in  rock,  with  a  width  of  60  feet  in  rock  and  60  to 
75  feet  where  the  material  is  less  expensive  to  remove.  This  project 
was  adopted  in  1890  and  is  estimated  to  cost  $175,000. 

The  total  expenditures  for  this  river  up  to  June  30,  1900,  amounted 
to  $253,924.48.  These  expenditures,  under  former  projects,  resulted 
in  giving  a  channel  through  the  rocky  bed  of  the  river  5  feet  deep  and 
40  leet  wide  in  the  narrowest  parts,  where  the  depth  before  was  only 
from  6  inches  to  2  feet.  Under  the  last  project  tne  upper  end  of  the 
channel  at  Dover  had  been  deepened  to  7  feet  at  mean  low  tide  for  a 
length  of  1,200  feet  down  river,  with  a  width  varving  from  100  to  140 
feet;  from  this  point  the  channel  is  now  50  to  75  feet  wide,  7  feet  deep 
at  mean  low  water  (and  7i  feet  in  rock)  for  a  farther  distance  of  2,800 
feet,  making  a  total  length  of  channel  at  the  upper  end  of  4,000  feet 
completed  to  full  proposed  dimensions  except  over  a  small  portion  in 
the  lower  part,  where,  owing  to  ledge,  the  required  depth  was  not 
made. 

The  available  depth  is  but  6  feet  at  mean  low  tide. 

The  commerce  for  the  last  eight  years  is  given  as  follows: 

Tons. 

1893 66,933 

1894 68,415 

1895 83,151 

1896 59,755 

July  1,  1900,  balance  unexpended $6,075.52 

June  SO,  1901,  amount  expended  during  fiscal  year .31 

July  1,  1901,  balance  unexpended 6,075.21 

Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  B  3.) 

i.  Uxeter  JRwer^  New  Ilampshi/re. — ^A  survey  of  this  river  was  made 
in  1874,  from  its  mouth  in  (jreat  Bay  up  to  the  wharves  at  Exeter,  a 
distance  of  8.3  miles,  and  a  project  was  submitted  to  obtain  a  towing 
channel  with  a  minimum  width  of  40  feet  and  a  minimum  depth  from 
the  mouth  to  Oxbow  (5.6  miles)  of  12  feet  at  high  tide,  and  from  Oxbow 
up  to  Exeter  of  10  feet,  and  to  remove  the  bowlders  all  the  way  up 
between  the  10-foot  contours  down  to  a  depth  of  10  feet  below  nign 
tide,  at  an  estimated  cost  of  $34,000.  This  improvement  was  completed 
in  1882  at  a  cost  of  $35,000. 

Under  the  requirements  of  the  river  and,  harbor  act  of  June  3, 1896, 
a  new  survey  was  made  from  the  mouth  of  the  river  to  the  upper 
bridge  at  Exeter,  N.  H.,  and  a  report  (printed  in  Annual  Report  of 
the  Chief  of  Engineers  for  1897,  p.  818)  submitted,  containing  a  project 
for  a  towing  channel  40  feet  wide,  12  feet  deep  at  mean  hiffh  tide  up 
to  Oxbow,  and  11  feet  deep  at  mean  high  tide  tnence  up  to  Exeter,  the 
estimate  of  cost  being  $12,000.  By  the  act  of  March  3,  1899,  this 
project  was  adopted,  and  the  entire  amount  of  the  estimate  appropriated. 

Soon  after  operations  had  commenced  under  this  appropriation  it 

^  No  statement  could  be  obtained. 
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was  found  that  considerable  filling  in  had  taken  place  since  the  last 
survey,  in  1896,  and  that  the  amount  of  the  original  estmate  of  $12,000 
would,  be  insufficient  to  complete  the  work.  An  additional  estimate  is 
submitted. 

The  total  expenditures  to  June  30,  1900,  were  $36,248,79.  At  that 
date  the  channel  proposed  by  the  new  project  had  been  completed  40 
feet  wide  and  11  feet  deep  at  mean  high  water  from  Exeter  down  river 
for  a  distance  of  800  feet. 

During  the  fiscal  year  1901  this  improved  channel  was  extended 
down  as  far  as  Swamscot  Bar,  opposite  Newfields.  The  available 
depth  up  to  the  wharves  at  Exeter  does  not  exceed  4  feet  at  mean  low 
ticle,  or  about  10  feet  at  mean  high  tide. 

The  commerce  involved  in  this  improvement  consists  principally  of 
coal  for  local  consumption,  a  total  of  about  10,000  tons  being  reported 
annually. 

July  1,  1900,  balance  unexpended |10, 761. 21 

June  30,  1901,  amount  expended  during  fiscal  year 10, 654. 24 

July  1,  1901,  balance  unexpended 96. 97 

Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 7, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  o£  June 

4,  1897. 

(See  Appendix  B  4.) 

5.  Harbor  of  refuge  ai  Little  Harbor^  New  Hampshire. — A  survey 
was  made  of  Little  Harbor  in  1882,  and  a  plan  of  improvement  pro- 
posed for  the  opening  of  an  entrance  channel  with  a  depth  of  9  feet  at 
tow  tide  and  a  width  of  100  feet,  together  with  a  basin  300  by  700  feet, 
which  was  to  be  protected  by  a  rubblestone  breakwater.  The  esti- 
mated cost  was  $33,000.  This  project  was  approved  in  1886  and 
its  execution  entered  upon.  In  1887  the  project  was  enlarged  to  pro- 
vide for  the  construction  of  two  breakwaters — one  on  the  north,  the 
other  on  the  south  side  of  the  entrance  to  the  harbor — and  the  dredg- 
ing of  an  anchorage  about  49  acres  in  extent  in  the  protected  area  to 
a  depth  of  12  feet  at  mean  low  tide.  The  estimated  cost  of  the  enlarged 
project  was  $235,000,  and  the  act  of  1888  made  an  appropriation  for 
the  work  on  the  enlarged  plan. 

In  October,  1894,  after  the  breakwaters  had  been  completed  and  a 
part  of  the  dredging  accomplished,  the  project  was  amended  by  reduc- 
ing the  area  of  the  anchorage  to  be  dredged  to  about  40  acres  instead 
of  49.  At  the  same  time  the  project  was  revised,  and  the  cost  of  the 
entire  work  placed  at  $146,000. 

Before  the  improvement  the  depth  in  the  harbor  was  only  about  6 
feet  at  low  tide,  and  the  anchorage  was  small  and  exposed. 

The  expenditures  up  to  June  30,  1900,  amounted  to  $120,634.43. 
At  that  date  both  breakwaters  had  been  completed  and  the  anchorage 
had  been  dredged  to  a  width  of  about  550  leet — 9  feet  deep  at  mean 
low  tide  for  about  115  feet  and  12  feet  deep  for  the  remaining  width. 

Operations  were  continued  during  the  past  fiscal  year  under  the 
appropriation  of  $12,000  made  by  the  act  of  March  3,  1899,  and  on 
June  30, 1901,  the  anchorage  area  had  been  widened  about  75  feet 
more  to  the  full  depth— 12  feet. 

The  available  depth  is  12  feet  at  mean  low  tide  over  the  greater  part 
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of  the  anchorage  and  the  entrance  and  9  feet  over  the  reoGutinder  of 
the  anchorage. 

There  is  no  regular  commerce,  but  during  the  calendar  year  1900 
the  number  of  vessels  seeking  shelter  was  180,  besides  many  small 
fishing  boats. 

July  1,  1900,  balance  unexpended 111,365.57 

June  30,  1901,  amount  expended  during  fiscal  year 11, 069. 75 

July  1,  1901,  balance  unexpended 295.82 


Amount  (estimated)  required  for  comnletion  of  existing  project 13, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 13, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 

4,  1897. 

(See  Appendix  B  5.) 

6.  Newburyport  Harbor^  Masscuihvsetts, — Newburyport,  Mass. ,  is  sit- 
uated about  2t  miles  from  the  Atlantic  Ocean,  on  tne  south  bank  of 
the  Merrimac  River.  The  mouth  of  the  river  is  obstructed  by  a  sandy 
bar,  over  which  originally  but  7  feet  draft  at  low  water  could  be  car- 
ried in  a  narrow,  shifting  channel. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the 
tide  with  as  great  draft  as  can  reach  Newburyport  by  the  river  at 
high  tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
rubblestone  jetties,  their  outer  ends  1,000  feet  apart  and  to  be  extended 
parallel  to  the  axis  of  the  channel,  if  necessary,  and  the  protection  of 
the  beach  in  their  vicinity,  at  a  cost,  as  estimated  in  1881,  of  1366,000. 
The  direction  of  jetties  and  shore  protection  were  modified  in  1888, 
and  in  1882  the  partial  closing  of  Plum  Island  Basin  with  a  timber  dike 
about  800  feet  long  and  6i  feet  above  mean  low  water  was  added  to  the 
project,  increasing  the  cost  to  $375,000,  as  estimated  in  1884. 

In  1884  a  modification  of  project  provided  for  extension  of  both  jet- 
ties parallel  to  the  axis  of  the  channel  for  a  distance  of  610  feet,  and 
in  1886  the  length  of  extension  was  increased  to  1,000  feet,  increasing 
the  cost  of  work,  as  estimated  in  1897,  $224,547.49.  (Annual  Report 
of  the  Chief  of  Engineers  for  1897,  p.  825.^ 

Both  jetties  are  15  feet  wide  on  top,  whicn  is  in  a  plane  12  feet  above 
mean  low  water,  and  have  slopes  of  1  on  2  on  the  sea  side  and  1  on  1 
on  the  shore  side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885. 

The  total  amount  appropriated  for  this  work  to  date  is  $338,500, 
$3,000  of  which  to  be  expended  in  the  discretion  of  the  Secretary  of 
War  in  removing  North  Rock  from  the  harbor. 

The  total  exi)enditures  to  June  30, 1900,  were  $328,779.08.  At  that 
date  the  north  jetty  was  completed  for  a  total  length  of  2,^05  feet  and 
the  south  jetty  for  2,050  feet.  The  Plum  Island  dike  is  817  feet  long, 
6i  feet  high  above  mean  low  water,  except  near  the  center,  where  a 
weir  150  feet  long  and  2  feet  above  mean  low  water  was  left  tempora- 
rily. The  sand  catch  in  rear  of  the  south  jetty  is  in  two  branches,  one 
480  feet  long  and  one  572  feet  long. 
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No  work  having  been  in  progress  during  the  fiscal  year  1901,  the 
condition  of  this  improvement  remained  the  same  as  on  June  30, 1900. 

Such  further  appropriations  as  are  provided  will  be  expended  in  the 
extension  of  the  north  and  south  jetties  and  in  the  confipletion  of  the 
dike. 

A  survey  made  during  June,  1901,  shows  that  there  has  been  some 
improvement  in  the  depth  on  the  bar,  the  controlling  depth  in  1901 
being  12.6  feet  at  mean  low  water  as  against  11  feet  at  mean  low  water 
in  1899  .when  the  last  previous  survey  was  made.  The  channel  had 
moved  slightly  to  the  north  of  its  1899  position  but  retained  about  the 
same  widm  as  it  had  at  that  time. 

The  commerce  of  this  port  last  year  was  reported  as  180,600  tons; 
this  year,  128,440. 

July  1,  1900,  balance  unexpended $9,720.92 

June  30, 1901,  amount  expended  during  fiscal  year 6, 261. 21 

July  1,  1901,  balance  unexpended 3, 459. 71 

July  1,  1901,  outstanding  liabilities 13.47 


July  1, 1901,  balance  available 3,446.24 


Amount  (estimated)  required  for  completion  of  existing  project 264, 047. 49 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  available  July  1,  1901 76, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  B  6.) 

7,  Menrrimac  River^  Mdsaachvsetts. — ^The  mouth  of  the  Merrimac 
River  is  16  miles  northwest  from  Cape  Ann,  Massachusetts.  Tidewater 
extends  up  it  a  distance  of  21^  miles,  or  to  the  foot  of  the  Upper  Falls, 
li  miles  aoove  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  in  New  England  are 
directly  interested  in  this  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked  and  much 
obstructed  by  ledges,  bowlders,  and  shoals.  At  mean  low  water  ves- 
sels drawing  not  to  exceed  7  feet  could  enter  the  river  and  proceed  to 
South  Amesbury,  9  miles  from  the  mouth. 

The  mean  rise  and  fall  of  the  tide  at  the  mouth  is  7.7  feet;  at  Haver- 
hill bridge,  4.6  feet  at  low- water  stage  of  the  river. 

Since  1828  the  channel  of  the  river  has  been  improved  under  a  suc- 
cession of  projects,  the  principal  one  (dated  1870  and  modified  in  1874) 
providing  for  a  channel  with  the  following  depths  at  ordinary  high- 
water  stages  of  the  river:  From  the  mouth  to  Deer  Island  bridge,  6 
miles,  16J  feet;  thence  to  Haverhill  bridge,  12i  miles,  12  feet;  thence 
to  the  foot  of  Mitehells  Falls,  Hazeltine  Rapids,  1^  miles,  10  feet; 
thence  through  Mitchells  Falls  to  the  head  of  the  Upper  Falls,  2i 
miles,  not  less  than  4^  feet  when  the  mill  water  at  Lawrence  is  running. 
On  June  30,  1894,  the  improvement  of  the  river  in  accordance  witn 
these  projects  had  l)een  completed.  Since  that  date  the  river  has  appar- 
entlv  shoaled  to  some  extent  in  places. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $5,000  for 
the  removal  of  "certain  rocks  below  Rock  Bridge,"  and  in  1896-97 
the  channel  at  that  point  was  (beared  of  obstructing  bowlders,  a  total 
of  about  1,060  cubic  yards  being  removed. 
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The  present  approved  project  submitted  May  5,  1897,  provides  for 
a  channel  7  feet  deep  at  mean  low  water  and  160  feet  wide  (ordinary 
low- water  stage  of  the  river)  from  Newburyport  to  Havernill  at  an 
estimated  cost  of  $171,442.70.  This  project  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  865. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $40,000  for 
the  improvement  of  the  river  under  the  new  project,  and  in  the  same 
vear  a  contract  was  entered  into  for  dredging  the  river  from  Haver- 
hill down  as  far  as  available  funds  would  permit,  but,  owing  to  the 
failure  of  the  contractor  to  begin  the  work,  the  contract  was'annuUed 
in  1900  and  the  work  readvertised.  During  the  past  fiscal  year  a  new 
contract  for  the  work  was  let  under  the  readvertisement,  and  up  to  the 
close  of  the  year  a  total  of  4,792  cubic  yards  had  been  dredged.  i 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1900,  was  $247,285.11. 

The  commerce  involved  in  this  improvement  consists  of  supplies  of 
coal,  lumber,  etc.,  for  the  cities  and  towns  along  its  banks,  the  amount 
of  coal  reported  in  1899  being  52,000  tons,  and  in  1900  60,000  tons. 

July  1,  1900,  balance  unexpended $40,081.61 

June  30,  1901,  amount  expended  during  fiscal  year 1, 611. 03 


July  1,1901,  balance  unexpended 38,670.58 

July  1,  1901,  outstanding  Labilities 2,412.67 


July  1,  1901,  balance  available 36,167.91 


July  1,  1901,  amount  covered  by  uncompleted  contracts 33, 627. 96 


Amount  (estimated)  required  for  completion  of  existing  project 131, 442. 70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 37, 600. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  B  7.) 

5.  Powmo  River ^  Massachusetts. — Powow  River  is  a  tributary  of  the 
Merrimac  River,  which  it  enters  from  the  north  about  3^  miles  above 
Newbury poit.  From  its  mouth  tide  water  extends  9,600  feet  in  a 
narrow,  crooked  channel,  not  navigable  at  low  water.  The  mean  rise 
and  fall  of  tide  is  6.7  feet. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel 
9,600  feet  long,  60  feet  wide,  and  12  feet  deep  at  mean  high  water, 
estimated  in  1897  to  cost  $100,000.  (Annual  Report  Chief  of  Engi- 
neers, 1897,  p.  829.)  The  object  of  the  improvement  is  to  secure  a 
navigable  low-water  channel  to  the  wharves  at  Amesbury. 

The  expenditures  to  June  30,  1900,  were  $46,544.24.  At  that  date 
the  projected  9,600-foot  channel  was  12  feet  deep  at  mean  high  water, 
45  feet  wide  for  6,050  feet  from  its  upper  ena,  and  at  least  30  feet 
wide  for  the  remaining  distance  down  river.  In  addition  to  the  above, 
the  channel  had  been  dredged  45  feet  wide  and  12  feet  deep  at  mean 
high  water  for  a  distance  of  318  feet  above  the  upper  limit  of  the 
9,600-foot  channel.  During  the  past  fiscal  year  the  45-foot  width  of 
channel  has  been  extended  down  river  a  distance  2,900  feet.  At  the 
date  of  this  report  the  channel  is  45  feet  wide  throughout,  except  for 
a  distance  of  650  feet  at  the  lower  end,  where  it  is  30  feet  wide. 
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July  1, 1900,  balance  unexpended $4, 465. 76 

June  30, 1901,  amount  expended  during  fiscal  year 4, 396. 48 


July  1, 1901,  balance  unexpended 59. 28 


Amount  (estimated)  required  for  completion  of  existing  project 49, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 36, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of  June 

4,  1897. 

(See  Appendix  D  8.) 

9.  Essex  River ^  Massdchusetts, — Essex  River  winds  between  marshy 
banks  for  3i  miles  from  the  head  of  navigation  at  the  village  of  Essex 
to  its  mouth,  which  forms  a  harbor  of  refuge  for  light-draft  vessels 
about  3  miles  to  the  southeastward  of  the  entrance  to  Ipswich  River, 
Massachusetts.  It  was  originally  navigable  at  high  water  to  the 
wharves  in  the  town  of  Essex,  a  distance  of  6  miles,  but  no  navigable 
low-water  channel  existed  for  12,000  feet  below  the  town  wharves. 
The  mean  rise  and  fall  of  the  tide  is  8.8  feet. 

The  project  for  its  improvement  was  submitted  May  15,  1891.  it 
proposed  to  widen  and  deepen  the  upper  12,000  feet  of  the  natural 
channel  of  the  river,  so  that  4  feet  at  mean  low  water  could  be  carried 
to  the  head  of  navigation,  just  below  the  railroad  bridge,  in  a  channel 
60  feet  wide  at  an  estimated  cost  of  f  25,000. 

On  March  23,  1899,  this  project  was  so  modified  as  to  limit  the 
improvement  to  that  section  of  the  channel  below  the  drawbridge,  for 
the  reason  that  the  draw  had  been  closed  and  the  section  of  channel 
between  that  bridge  and  the  railroad  bridge  was  no  longer  used. 

The  expenditures  to  June  30,  1900,  were  $14,763.78.  At  that  date 
the  channel  had  been  dredged  to  its  full  projected  depth,  60  feet  wide 
for  4,000  feet  below  the  drawbridge,  ana  at  least  25  feet  wide  for  the 
remaining  distance  below  that  bridge. 

During  the  past  fiscal  year  the  improvement  of  this  river  has  been 
completed  in  accordance  with  the  above  project,  the  channel  now 
being  60  feet  wide  and  at  least  4  feet  deep  at  mean  low  water  from 
the  mouth  up  to  the  highway  bridge  at  Essex. 

July  1,  1900,  balance  unexpended $10,236.22 

June  30,  1901,  amount  expended  during  fiscal  year 6,535.43 


July  1,  1901,  balance  unexpended 3,700.79 

(See  Appendix  B  9.) 

10.  Harbor  of  refuge^  Sandy  Bay  ^  Cape  Ann^  Massachusetts, — Sandy 
Bay  is  situated  at  the  northeastern  extremity  of  Cape  Ann,  Massachu- 
setts. It  is  about  2i  miles  bv  2  miles  in  area,  and  is  fully  protected 
on  the  west  and  south  bv  high  hills,  but  fronts  the  northeast,  and  is 
open  to  the  full  eflFects  of  easterlv  and  northeasterly  gales.  The  great 
seas  of  the  ocean  are  broken,  however,  in  a  degree  by  the  sunken 
rocky  ledges  called  Averys  Ledge,  the  Dry  and  Little  Salvages,  the 
Flat  Ground,  and  Abners  Ledge,  which  are  directly  at  the  mouth  of 
the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  unobstructed 
and  has  an  average  depth  of  50  feet  at  mean  low  water.  The  shore 
lines  of  Sandy  Bay  form  a  little  less  than  a  right  angle,  and  their 
directions  are  nearly  north  and  south  and  east  and  west.     The  rocky 
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island  of  Straitsmouth  forms  the  eastern  extremity  of  one  shore  line 
and  the  steep  headland  of  Andrews  Point  the  northern  end  of  the  other. 

The  proposed  improvement  contemplates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered 
by  the  breakwater  will  contain  1,377  acres,  in  which  the  depth  exceeds 
24  feet  at  mean  low  water. 

The  estimated  cost  of  the  improvement  is  $5,000,000.     The  original 

Sroject  of  1884  proposed  a  continuous  breakwater  9,000  feet  long, 
ivided  into  two  branches.  One  branch  starts  at  Averys  Led^e  and 
runs  in  a  direction  a  little  west  of  north  to  Abners  Ledge,  a  distance 
of  3.600  feet;  the  other  extends  5,420  feet  from  Abners  Ledge  in  a 
nortn westerly  direction,  and  terminates  at  the  84-foot  contour  oft 
Andrews  Point. 

The  axis  of  the  proposed  breakwater  is  approximately  at  the  inner 
edge  of  the  ledges  at  the  entrance  of  the  bay  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  first  shock  of  easterly 
storm  waves. 

The  southern  entrance  to  the  proposed  harbor  lies  between  Straits- 
mouth  Island  and  Averys  Ledge,  and  is  to  be  1,800  feet  wide  and  at 
least  30  feet  deep.  The  northern  entrance,  near  Andrews  Point,  is 
2,700  feet  wide  and  80  feet  deep.  They  are  so  located  with  reference 
to  each  other  that  vessels  can  enter  and  leave  the  harbor  with  any 
wind. 

The  substructure  in  the  original  project  was  to  consist  of  a  mound 
of  rubblestone  to  a  grade  of  22  feet  below  mean  low  water,  40  feet 
wide  on  top,  to  be  surmounted  by  a  masonry  wall. 

On  March  2, 1892,  the  project  was  modified  in  accordance  with  a 
report  of  a  Board  of  Engineers.  The  project  as  modified  proposes  to 
construct  the  entire  breakwater  of  rubblestone,  with  the  following 
section:  On  the  sea  side,  from  the  bottom  to  15  feet  below  mean  low 
water,  a  slope  of  1  on  li;  thence  to  mean  low  water,  1  on  3;  thence  to 
18  feet  above  mean  low  water,  1  on  1;  the  width  on  the  crest,  20  feet, 
and  the  rear  slope,  1  on  0.73,  to  mean  low  water;  thence  to  the  bot- 
tom, 1  on  1;  the  portion  below  low  water  to  be  built  of  stone  of  less 
than  4  tons  weight,  the  upper  portion  of  stone  averaging  6  tons 
weight. 

A  plan  of  the  bay,  showing  the  proposed  breakwater,  was  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1892,  page  564. 

The  report  of  the  Board  of  Engineers,  which  the  Secretary  of  War 
was  required  to  appoint  by  the  act  of  March  8, 1899,  to  examine  and 
report  upon  the  project  for  this  work,  was  published  in  House  Doc. 
No.  453,  Fifty-sixth  Congress,  first  session,  and  may  also  be  found  on 
pajge  1184  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  total  expenditures  to  June  30,  1900,  were  $928,934.84.  At 
that  date  1,202,347  tons  of  rubblestone  had  been  placed  in  the  break- 
water, and  its  condition  was  as  follows: 

Continuing  successively  from  the  initial  point  of  the  southern  arm 
of  the  breakwatei  on  Averys  Ledge,  for  a  distance  of  about  240  feet 
nothing  had  been  done,  then  about  250  feet  was  built  up  to  3  feet  below 
mean  low  water,  about  2,550  feet  more  to  mean  low  water,  and  the 
I'emainder  of  the  distance  to  the  angle  at  Abners  Ledge,  about  500 
feet,  completed  to  mean  high  water.  Beginning  at  this  point  the  west- 
em  arm  was  completed  for  a  distance  of  2,100  feet  to  22  feet  below 
mean  low  water,  40  feet  wide  on  top. 
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Durinff  the  past  fiscal  year  107,868  tons  of  rubblestone  has  been 
deposited  in  the  substructure  of  the  breakwater,  completing  the  sub- 
structure of  the  southern  ami  to  mean  low  water  except  for  a  distance 
of  70  feet,  over  which  nothing  has  been  done.  A  small  section  of  the 
superstructure  of  the  western  arm  was  also  raised  to  mean  low  water. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  are  increased  safety  to  life  and  prop- 
ertj'  and  a  consequent  reduction  in  freight  and  insurance. 

July  1,  1900,  balance  unexpended $221, 066. 16 

June  30,  1901,  amount  expended  during  fiscal  year 62, 869. 82 

July  1,  1901,  balance  unexpended 168, 205. 34 

July  1,  1901,  outstanding  liabilities 21, 324. 89 

July  1,  1901,  balance  available 136,880.45 

July  1,  1901,  amount  covered  by  uncompleted  contracts 121, 400. 00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 850, 000. 00 

Amount  that  can  be  prontabl v  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 350, 000. 00 

Subnaitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  B  10.) 

11.  Harbor  at  Gloucester^  Mass. — ^Gloucester  Harbor,  an  important 
center  for  the  fishing  fleet  of  New  England,  is  about  20  miles  north  of 
Boston.  Its  inner  harbor  was  originally  obstructed  by  sunken  rocks 
and  shoals,  and  the  approaches  to  the  wharves  were  shallow,  varying 
from  1  to  12  feet.    Tne  outer  harbor  was  open  to  all  southerly  gales. 

The  project  of  1871  proposed  the  removal  of  certain  bowlders  from 
the  inner  harbor  and  tne  construction  of  a  breakwater  from  Eastern 
Point  over  Dog  Bar  to  Round  Rock  Shoal. 

The  project  of  1884  provided  for  two  breakwaters  at  the  entrance 
of  Gloucester  Harbor,  one  to  cost  $752,000,  on  essentially  the  same  site 
as  that  proposed  in  1871,  and  a  supplementary  one,  through  Normans 
Woe  Rock,  to  cost  $607,000. 

In  the  annual  report  for  this  harbor  for  1887  a  general  project  for 
its  improvement  was  submitted,  based  on  the  survey  provided  for  by 
the  act  approved  August  5,  1886.  This  project  proposed  to  remove 
from  the  inner  harbor  101^  cubic  yards  of  rock  Known  to  exist,  and 
to  dredge  216,000  cubic  yards,  scow  measurement,  at  an  estimated  cost 
of  $65,000,  and  to  construct  the  breakwater  recommended  in  the  project 
of  1884  that  extends  from  Eastern  Point  to  Round  Rock  Shoal,  at  an 
estimated  cost  of  $752,000. 

On  May  5,  1897,  a  project  was  submitted  for  the  removal  of  a  pin- 
nacle rock  in  the  outer  harbor  to  a  least  depth  of  16  feet  below  mean 
low  water,  and  rocks  off  the  ferry  landing  at  Rocky  Neck  to  a  level  of 
the  surrounding  bottom,  the  work  having  been  authorized  by  the  river 
and  harbor  act  of  June  8,  1896. 

On  December  18,  1897,  a  revised  project  for  the  construction  of  the 
breakwater  was  submitted.  This  project  proposed  to  build  the  sub- 
structure of  the  breakwater  of  rubblestone  up  to  mean  low  water  and 
31  feet  wide  at  that  grade,  to  be  surmounted  by  a  superstructure  formed 
of  two  dry  walls  of  heavy  split  stone  laid  with  the  greatest  dimension 
at  right  angles  to  the  axis  of  the  breakwater,  the  interior  space  to  be 
fillecT with  rubblestone  and  to  be  capped  by  heavy  stone,  forming  a  top 
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course  10  feet  in  width.  The  project  was  estimated  to  cost  $698,083.43, 
and  was  approved  January  4,  1898. 

The  total  expenditures  to  June  30,  1900,  were  $169,874.78,  and  the 
condition  of  the  improvement  at  that  date  was  as  follows: 

Clam  Rock  had  been  reduced  from  1  foot  to  9J  feet  at  mean  low  water; 
Pinnacle  Rock  from  8i  to  16i  feet,  mean  low  water;  rock  oflf  Pew's 
wharf  from  2  to  5  feet,  mean  low  water;  rocks  off  J.  Friend's  wharf 
from  13  to  17  feet,  mean  low  water.  All  of  the  above  rocks  were 
reduced  to  the  level  of  the  surrounding  bottom.  Babsons  Led^e  had 
been  reduced  from  11  to  14  feet,  mean  low  water.  A  pinnacle  rock 
in  the  outer  harbor  had  also  been  removed  to  a  depth  of  16  feet  below 
mean  low  water,  and  rocks  off  the  ferry  landing  at  Rocky  Neck  had 
been  reduced  to  the  level  of  the  surrounding  bottom. 

All  the  proposed  dredging  and  rock  removal  had  been  done,  the  cost 
being  about  $15,000  more  than  the  original  estimate  ($65,000).  and 
the  construction  of  the  breakwater  from  Eastern  Point  to  Round  Kock 
Shoal  was  in  progress;  106,686  tons  of  rubblestone  had  been  deposited 
in  the  breakwater,  completing  about  1,650  feet  of  the  substructure  to 
the  cross  section  proposed  in  the  modified  project  of  1898,  and  the 
superstructure  had  been  commenced. 

The  movement  of  the  vessels  in  the  inner  harbor  had  been  greatly 
facilitated,  but  no  benefit  had  been  derived  from  work  on  the  break- 
water, as  no  sheltered  anchorage  had  been  obtained. 

During  the  past  fiscal  year  operations  were  continued  on  the  super- 
structure and  about  284  linear  feet  completed,  beginning  at  Eastern 
Point. 

The  work  in  its  present  stage  has  greatly  benefited  the  fishing 
industry,  and  its  completion  will  furnish  much  needed  sheltered  anchor- 
age in  this  important  harbor. 

A  line  of  peussenger  and  freight  steamers  is  operated  continuously 
throughout  the  year,  and  other  commerce  exists  m  the  form  of  imports 
of  salt,  coal,  lumber,  etc.  The  estimated  value  of  this  commerce  is 
$5,000,000  annually. 

The  following  gross  tonnage  of  shipments  and  receipts  is  reported 
for  the  past  four  years: 

Tons.  Tons. 

1899 287,922 

1900 267,475 


1897 82,600 

1898 86,050 


July  1,  1900,  balance  unexpended $24,625.27 

June  30,  1901,  amount  expended  during  fiscal  year 21, 497. 07 


July  1,  1901,  balance  unexpended 3, 128. 20 


Amount  (estimated)  required  for  completion  of  existing  project 584, 083. 43 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 160, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  B  11.) 

12.  Harbor  at  Manchester^  Mom. — Manchester  Harbor  is  situated 
about  5i  miles  northeast  from  the  entrance  of  Salem  Harbor,  Massa- 
chusetts. The  channel  was  100  feet  wide  and  Q^  feet  deep  at  mean 
low  water  up  to  Proctors  Point.  It  then  shoaled  rapidly  to  a  depth 
of  li  feet  at  The  Narrows,  1,400  feet  from  Proctors  Point,  and  for  a 
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farther  distance  of  2,500  feet  to  the  town  wharves  no  low-water  chan- 
nel existed. 

The  original  project,  that  of  1887,  proposed  to  dredge  a  channel  60 
feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water  from 
Proctors  Point  to  the  town  wharves,  at  an  estimated  cost  of  $14,800. 
This  project  was  completed  in  April,  1894,  giving  a  channel  of  full 
projected  width  and  depth,  with  an  additional  width  of  80  feet  oppo- 
site the  town  wharf. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  page  466. 

The  present  approved  project  of  improvement  was  adopted  March 
3,  1899,  and  was  printed  m  tne  annual  report  for  1897,  page  869.  It 
proposes  to  dredge  the  natural  channel  to  a  least  width  of  76  feet,  and 
two  turning  basms,  one  iust  below  the  railroad  bridge  and  one  at  the 
town  landing,  all  6  feet  deep  at  mean  low  water,  at  an  estimated  cost 
of  $25,000. 

The  expenditures  to  June  30,  1900,  were  $19,017.78.  At  that  date 
the  project  of  1887  had  been  completed,  and  under  the  project  adopted 
in  1899  the  channel  had  been  completed  from  the  6-foot  contour  in  the 
bay  up  to  a  point  noilhwest  of  Proctors  Point,  a  distance  of  3,200  feet, 
except  over  two  small  ledges  which  project  into  the  channel  about  20 
feet  on  the  eastern  side,  about  west  of  Proctoi-s  Point. 

No  operations'  have  been  in  progress  during  the  past  fiscal  year. 

The  available  depth  at  mean  low  water  that  can  be  carried  up  to  the 
town  wharves  is  4  feet. 

The  commerce  involved  in  this  improvement  consists  of  supplies  of 
coal,  lumber,  etc.,  for  local  consumption,  about  10,000  tons  being 
reported  received  in  1899.  The  improvement  in  its  present  condition 
has  greatly  facilitated  the  approach  of  vessels  to  the  town  wharves. 

Julyl,  1900,  balance  unexpended $262.22 

July  1,  1901,  balance  unexpended 252.22 


Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  B  12.) 

13.  Repair  of  sea  waU  at  Marblehead,  Mass. — Marblehead,  Mass., 
is  about  12  miles  north  of  Boston,  Mass.  A  part  of  the  town  is  situ- 
ated on  Marblehead  Neck,  a  peninsula  lying  east  of  the  mainland  and 
connected  therewith  by  an  isthmus  about  2,000  feet  long  and  a  least 
width  of  105  feet  between  high-water  lines,  which  forms  the  southern 
bound  of  Marblehead  Harbor. 

This  isthmus  is  ti-aversed  by  a  highway  which  is  protected  for  about 
1,900  feet  of  its  length  by  a  sea  wall  of  light  construction,  reported  to 
have  been  built  by  the  United  States  Government  in  the  early  part  of 
the  present  century. 

A  survey  of  the  isthmus  was  made  in  September,  1896,  and  a  repoi*t 
and  plan  of  this  survey  were  submitted  to  the  Department  on  February 
4,  1897,  and  were  published  in  House  Doc.  No.  289,  Fifty-fourth  Con- 
gress, second  session;  also,  in  the  Annual  Report  of  the  Chief  of 
Engineei-s  for  1897,  page  870. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  tl,000  for 
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the  repair  of  the  sea  wall  at  Marblehead,  made  necessary  by  the  great 
storm  of  November,  1898. 

An  examination  of  the  sea  wall  was  made  in  November,  1899,  at  a 
cost  of  $8.33.  The  wall  seems  to  have  served  its  purpose  since  its 
construction  without  sustaining  any  damage  worth  mentioning,  and 
there  is  apparently  no  need  of  any  repairs  now. 

July  1,  1900,  balance nnexpended 1991.67 

July  1,  1901,  balance  unexpended 991.67 

(See  Appendix  B  13.) 

i-4'   Cfharmd  between  North  and  South  Hero  islands^  Lake  Cham- 

?lain^  Vermont — [This  work  was  in  the  charge  of  Col.  J.  W.  Barlow, 
loi-ps  of  Engineers  (now  brigadier-general,  Cnief  of  Engineers,  Unitea 
States  Army,  retired),  until  April  30, 1901.]  In  its  original  condition 
this  channel  was  obstructed  at*  its  west  entrance  by  a  bar  through 
which  the  channel  was  but  40  feet  wide  and  7  feet  deep  and  at  its  east 
enti-ance  by  a  bar  through  which  the  channel  was  100  feet  wide  and  8 
feet  deep. 

The  onlv  appropriation  for  this  work,  $10,000,  was  made  by  the 
river  and  harbor  act  of  August  11,  1888,  which  adopted  a  project  to 
dredge  the  channel  at  the  two  entrances  to  a  width  of  150  feet  and 
depth  of  10  feet.  This  appropriation  was  expended  in  the  following 
year  and  the  channel  reported  as  completed. 

In  1897  it  was  reported  that  there  was  a  good  channel  at  the  east 
entrance  of  the  depth  and  width  prescribed  in  the  project,  but  at  the 
west  entrance  there  was  a  troublesome  bowlder  in  mid-channel  and  the 
channel  was  1  to  2  feet  shallower  nn  the  middle,  2  to  4  feet  shallower 
at  its  edges,  and  25  feet  narrower  than  the  project  prescribed. 

With  the  appropriation  asked  for  the  nscal  year  ending  June  30, 
1903,  it  is  proposed  to  complete  the  existing  project  by  wiaening  and 
deepening  the  channel  to  the  limits  authorized  and  also  remove  tiie 
bowlder  at  the  west  entrance.  This  work  will  require  the  removal  of 
about  4^000  cubic  yards  of  bowlders,  etc.,  at  an  estimated  cost  of  %1 
per  cubic  yard,  the  balance  to  be  applied  to  engineering  expenses. 

Amount  (estimated)  required  for  completion  of  existinff  project $4, 300, 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  endmgJune  30. 1903 .      4, 300. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

15,  Harhoi'  at  Burlingtoii^  Vt. — [This  work  was  in  the  charge  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of 
Engineers,  United  States  Army,  retired),  until  AprifsO,  1901.]  This 
harbor  is  situated  on  the  eastern  shore  of  Lake  Champlain.  In  its 
natural  condition  ample  depth  of  water  existed  along  its  docks  and 
wharves,  which  were,  however,  unprotected  from  the  severe  storms 
crossing  the  lake.  The  greatest  exposure  is  from  the  prevalent  north- 
westerly ^les,  which  have  a  sweep  of  15  miles  obliquely  across  the  lake. 

The  onginal  project  for  improvement,  adopted  in  1836,  provided 
for  the  forming  of  an  artificial  harbor  in  front  of  the  city  by  con- 
structing a  breakwater  parallel  with  the  shore,  and  about  1,000  feet 
distant  irom  the  docks  and  wharves.  Work  commenced  in  1836  and 
continued  at  intervals  until  1857,  when  1,069  linear  feet  of  breakwater 
had  been  completed. 

In  1867  a  Board  of  Engineers,  convened  to  consider  the  location  and 
construction  of  breakwater,  recommended  that  the  one  previously  con- 
structed be  extended  northward  1,500  feet.     Of  this  extension  831 
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linear  feet  was  built,  and,  in  addition,  617  linear  feet  was  added  at  the 
south  end,  making  itH  total  length  2,517  feet  at  the  close  of  the  fiscal 
year  1874. 

In  June,  1874,  a  plan  was  adopted  for  an  extension  northward  of 
the  breakwater  for  a  farther  distance  of  2,000  feet,  the  cost  being  esti- 
mated at  $^0,000.  (See  Annual  Report  of  the  Chief  of  Engineers  for 
1874,  p.  275.) 

In  1884  eirtensive  repairs  were  begun  to  the  portion  of  the  break- 
water built  between  1836  and  1857.  By  June  30,  1886,  3,560  linear 
feet  of  breakwater  had  been  completed. 

On  September  28, 1886,  a  project  was  approved  extending  the  break- 
water 500  feet  northerly  and  1,000  feet  southerly,  keeping  the  line 
generally  at  a  distance  oi  from  800  to  1,000  feet  from  the  hne  of  the 
wharves,  at  an  estimated  cost  of  $150,000,  and  on  August  24,  1894, 
the  project  was  again  amended  so  as  to  provide  for  replacing  3,800 
linear  feet  of  the  decayed  and  dilapidated  wooden  superstructure  of 
the  breakwater  with  one  of  stone  or  concrete,  at  an  estimated  cost  of 
$173,750. 

Further  description  and  history  of  the  work  may  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  Fart  IV,  page  3296. 

The  total  expenditures  to  June  30,  1900,  were  $595,555.88.  At  the 
time  of  the  adoption  of  the  project  of  1886  a  breakwater  3,560  feet 
long  had  been  built.  From  1886  to  June  30,  1900, 1.294  linear  feet  of 
wooden  superstructure  on  old  sections  of  the  breakwater  had  been 
replaced  by  one  of  stone,  and  600  linear  feet  of  new  breakwater,  vary- 
ing in  width  from  24  to  36  feet,  had  been  built,  making  the  present 
total  length  of  the  breakwater  4.160  linear  feet.  This  structure  affords 
protection  to  nearly  all  the  docks  and  wharves  along  the  harbor  front. 

During  the  past  fiscal  year  a  section  of  140  feet  of  the  old  timber  and 
stone  supei-structure  was  removed  and  replaced  with  one  of  concrete, 
and  a  small  section  of  the  stone  parapet  wnich  was  seriously  damagea 
by  storms  in  the  fall  of  1900  was  repaired. 

The  condition  of  this  breakwater  was  the  subject  of  a  special  report, 
dated  December  20,  1900,  bj^  Col.  J.  W.  Barlow,  the  officer  then  in 
charge,  which  report  was  printed  in  Senate  Doc.  No.  105,  Fifty-sixth 
Congress,  second  session,  and  is  herewith  as  Appendix  B  19. 

The  maximum  draft  that  could  be  carried  to  tne  docks  and  wharves 
on  June  30,  1901,  was  11  feet  at  mean  low  water. 

The  principal  items  of  commerce  at  this  port  are  coal,  lumber,  stone, 
and  general  merchandise.  The  tonnage  for  1897  was  109,180;  for 
1898,  116,527;  for  1899,  87,630;  and  for  1900,  131,136. 

July  1,  1900,  balance  unexpended $15, 005. 19 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6, 1900 5, 000. 00 

.20,005.19 
June  30,  1901,  amount  expended  during  fiscal  year *  6, 517. 49 

July  1,  1901,  balance  unexpended 13,487.70 

July  1,  1901,  amount  covered  by  uncomplete<l  contracts 8, 552. 00 

Amount  (estimated)  required  for  completion  of  existing  project 219, 605. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  B  14.) 
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16,  Otter  Creeky  Vermont. — [This  work  was  in  the  charge  of  Col.  J.  W. 
Barlow,  Corps  of  Engineers  (now  brigadier-eeneral,  Chief  of  Engi- 
neers, United  States  Army,  retired),  until  April  30,  1901.]  This 
creek  flows  into  Lake  Champlain  from  its  eastern  shore.  In  its  natural 
condition  the  channel  was  narrow  and  tortuous  in  places,  and  the  avail- 
able depth  from  Vergennes  to  the  mouth — a  distance  of  8  miles — ^was 
less  than  6  feet. 

The  original  project,  adopted  in  1872,  proposed  the  formation  of  a 
channel  100  feet  wide  and  8  feet  deep  from  Xake  Champlain  to  Ver- 

tennes,  and  also  of  a  basin  at  this  latter  point,  at  an  estimated  cost  of 
58,146.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1872, 
p.  273.) 

In  1882  the  project  was  modified  to  provide  for  the  removal  of  rock 
at  the  steamboat  landing  near  Vergennes,  which  increased  the  cost  to 
$73,748.40.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1882, 
p.  711.) 

In  addition  an  annual  expenditure  estimated  at  $1,000  will  be 
required  for  maintenance  after  completion  of  ihe  work. 

A  detailed  statement  of  the  work  done  prior  to  June  30,  1897,  may 
be  found  in  the  Annual  Report  of  the  Cnief  of  Engineers  for  1897, 
page  3299. 

The  amount  expended  to  June  30,  1900,  was  $62,500.  The  condi- 
tion of  the  channel  at  that  date  was  such  as  to  allow  boats  drawing  8. 
feet  of  water  to  navigate  between  Lake  Champlain  and  Vergennes, 
during  the  entire  season. 

No  work  was  done  during  the  last  fiscal  year. 

The  maximum  draft  that  could  be  carried  to  Vergennes  on  June  30, 
1901,  was  8  feet  at  mean  low  water. 

The  commerce  of  this  creek  consists  of  coal,  lumber,  iron,  kaolin, 
and  general  merchandise,  and  amounted  in  1896  to  9,062  tons,  in  1897 
to  7,680  tons,  in  1899  to  7,200  tons,  and  in  1900  to  8,090  tons. 

I  Amount  (estimated)  required  for  completion  of  existing  project $11, 248. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1903 .      3, 000. 00 
Submitted  in  compliance  with  requirements  oi  sundry  civil  act  of  June 
4, 1897. 

(See  Appendix  B  15.) 

17.  Narrows  of  Lake  Char/vplain^  New  York  and  Vermont. — [This 
work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers 
(now  brigadier-general,  Chief  of  Engineers,  United  States  Army, 
retired),  until  April  30,  1901.]  In  its  original  condition  the  16  miles 
of  this  watei'way,  extending  from  the  nortnern  terminus  of  Champlain 
Canal,  at  Whitehall,  northerly  to  Bensons  Landing,  Vt.,  had  a  very 
narrow  and  tortuous  channel,  not  more  than  ^\  to  10  feet  deep  on  the 
shoals  at  low  water. 

The  original  project,  adopted  in  1886,  was  to  obtain  a  channel  having 
a  least  width  of  150  feet  and  depth  of  12  feet  at  low  water  from  the 
northern  tenninus  of  the  Champlain  Canal,  at  Whitehall,  N.  Y.,  to 
deep  water  in  L^ake  Champlain  below  Bensons  Landing,  Vt.,  a  dis- 
tance of  15  miles,  at  an  estimated  cost  of  $80,000.  (See  Annual 
Report  of  the  Chief  of  Engineers  for  1885,  pp.  2312-2314.) 

Work  under  this  project  was  completed  m  September,  1889,  at  a 
little  more  than  half  its  estimated  cost,  owing  to  the  low  prices  paid  for 
dredging. 

In  1890  a  supplemental  project  was  prepared  for  widening  and 
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straightening  the  middle  reaches  of  the  channel,  at  an  estimated  cost  of 
$21,000.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1890, 
p.  2884.)  This  project  was  adopted  in  1892  and  work  completed  under 
it  in  August,  1896. 

In  1896  a  project  was  prepared  for  restonng,  widening,  and  deep- 
ening the  channel,  at  an  estimated  cost  of  $22,500,  the  annual  mainte- 
nance, after  conipletion,  being  placed  at  $2,500.  (See  Annual  Keport 
of  the  Chief  of  Engineers  for  1897,  pp.  3302-3303.)  This  project  was 
adopted  in  1899. 

Tne  expenditures  to  June  30,  1900,  were  $68,425.91.  Before  the 
conunencement  of  work  under  the  project  of  1899  the  channel,  which 
had  previously  been  dredged  to  12  feet,  had  '*hoaled  in  places,  restrict- 
ing tne  draft  that  vessels  could  carry  through  it  to  not  exceeding  10  feet. 

On  June  30,  1900,  shoal  places  in  Kenyons  Bay,  opposite  Pulpit 
Point  and  near  the  south  end  of  the  Narrows,  had  been  redredged  to 
a  depth  of  12  feet.  This  work  increased  the  available  depth  for  navi- 
gation from  10  to  12  feet.  Booms  had  also  been  placed  at  and  opposite 
?uts  Rock  in  oi'der  to  prevent  vessels  from  colliding  with  the  rocky 
bluffs  at  these  points. 

Under  an  allotment  of  $1,500  from  the  emergency  river  and  harbor 
act  of  June  6,  1900,  a  shoal  which  had  formed  in  W  hitehall  Harbor 
was  removed  in  September,  1900,  restoring  the  area  dredged  to  its 
former  depth,  12  feet. 

The  appropriation  asked  for  fiscal  year  ending  June  30.  1903,  is  to 
be  appliea  to  dredging  about  90,000  cubic  yards  of  material  and  in  con- 
structing and  placing  about  1,030  linear  feet  of  fender  timbers,  thereby 
completmg  the  work. 

The  maximum  draft  that  could  be  carried  on  June  30,  1901,  was  12 
feet  at  mean  low  water. 

The  tonnage  passing  through  the  Narrows  consists  of  timber,  pulp 
wood,  salt,  sugar,  coal,  stone,  lime,  clay,  iron,  and  general  mercnan- 
dise,  and  amounted  in  1897  to  579,873  tons,  in  1898  to  498,731  tons, 
in  1899  to  848,457  tons,  and  in  1900  to  714,741  tons. 

July  1,  1900,  balance  unexpended $74.09 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6,  1900 , 1,500.00 

1,574.09 
June  30,  1901,  amount  exj)ended  during  fiscal  year 1, 574. 09 

r Amount  (estimated )  required  for  completion  of  existing  project 17, 600. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1903.    17, 500. 00 
I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
[    4,1897. 

(See  Appendix  B  16.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  EMERGENCY 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

The  preliminary  examinations  and  surveys  of  the  following  localities 
were  made  by  the  local  oflScers  and  reports  thereon  submitted  through 
the  division  engineer: 

i.  jF^dmimary  exammation  and  survey  of  Hendersons  Pointy  Ports- 
m/mth  Harbor^  Jyew  Hampshi/re^  with  a  view  to  removing  a  portion  of 
said  point  for  the  purpose  of  i/mprovim/g  navigation  to  the  na/iry-yard, — 
Maj.  W.  L.  Fisk,  Corps  oi  Engineers,  submitted  report  on  prelimi 
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nary  examination  August  27,  1900,  and  report  on  suiTey  was  sub- 
mitted by  his  successor,  Capt.  Harry  Taylor,  Corps  of  Engineers, 
December  21, 1900.  Captain  Taylor  presents  a  plan  for  improvement 
estimated  to  cost  $800,000  if  funds  are  made  available  for  carrying  on 
the  work  continuously;  the  cost  of  the  work  is  estimated  at  $1,180,000 
if  work  be  not  prosecuted  under  a  single  contract.  The  X'eports  were 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  263,  Fifty- 
sixth  Congress,  second  session.     (See  also  Appendix  B  17.) 

Z.  Preliminary  examination  and  survey  of  BefoerVy  Harbor^  Massor 
cJmsetts^  with  a  vieio  to  the  straightening^  widening^  deepemng^  amd 
otherioise  improvirig  the  entrance  to  the  harbor  ana  the  approaches  to 
the  whai^es  and  docks  therein. — Major  Fisk  submitted  reports  on  pre- 
liminary examination  and  survey  dated  August  13,  1900,  and  Novem- 
ber 20, 1900,  respectively.  He  presents  a  plan  for  improvement  at  an 
estimated  cost  of  $10,000.  The  reports  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  129,  Fifty-sixth  Congress,  second 
session.     (See  also  Appendix  B  18.) 

REPORT  ON    CONDITION    OF    BREAKWATER  AT    BURLINGTON,    VT.,   MADE 
IN   COMPLIANCE  WITH  CONCURRENT  RESOLUTION  OF  CONGRESS. 

Colonel  Barlow  submitted  report  dated  December  20,  1900,  with 
estimate  of  cost  of  repair  and  completion  of  the  breakwater.  The 
report  was  transmitted  to  Congress  and  printed  in  Senate  Doc.  No.  105, 
Fifty-sixth  Congress,  second  session.     (See  also  Appendix  B  19.) 

IMPROVEMENT  OF   RIVERS  AND  HARBORS  IN  EASTERN  MASSACHU- 
SETTS SOUTH  OF  AND  INCLUDING  LYNN  HARBOR. 

This  district  was  in  the  charge  of  Col.  Charles  R.  Suter,  Corps  of 
Engineers,  to  May  31,  1901,  having  under  his  immediate  orders  Lieut 
Robert  R.  Raymond,  Corps  of  Engineers,  and  of  Lieut.  Col.  W.  S. 
Stanton,  Corps  of  Engineers,  since  uiat  date. 

1.  Harbor  at  Lynn^  Mass. — An  area  of  shoals  extends  from  the 
wharves  at  Lynn  ^\  miles  southerly  to  the  sea.  It  is  protected  from 
the  sea  by  the  peninsula  of  L^^nn  Beach  and  Nahant. 

Before  improvement  three  narrow  and  crooked  channels,  in  which 
the  depth  was  but  6  feet  at  mean  low  water,  extended  from  the  wharves 
to  the  sea. 

The  existing  project  (report  of  Board  of  Engineers,  April  10, 1884) 
is  to  form  a  cnannel  200  feet  wide  and  10  feet  deep  at  mean  low  water, 
from  a  point  near  the  White  Rocks  to  deep  water  opposite  Little 
Nahant,  and  from  deep  water  opposite  Sand  Point  to  Lynn  harbor 
line,  the  upper  part  of  the  channel  to  be  maintained  by  occasional 
dredging,  the  lower  part  by  a  training  wall  joining  the  land  at  Little 
Nahant;  revised  in  1888  to  extend  the  inner  channel  400  feet  inside  the 
harbor  line  and  to  make  at  its  inner  end  an  anchorage  basin  500  feet 
by  300  feet  and  10  feet  deep  at  mean  low  water,  at  an  estimated  cost 
for  the  revised  project  of  $182,000. 

The  amount  expended  to  June  30,  1900,  waa  $121,475.64. 

The  project  was  completed  prior  to  the  beginning  of  the  fiscal  year 
ending  June  30,  1901,  with  tne  exception  of  the  training  wall,  the 
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necessity  for  which  was  not  apparent  July  1,  1900  (Annual  Report  of 
the  Chief  of  Engineers  for  1900,  p.  1190). 

On  June  30, 1901,  the  maximum  draft  that  could  be  carried  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  10  feet. 

July  1, 1900,  balance  unexpended $7,024.36 

June  30,  1901,  amount  expended  during  fiscal  year 149. 10 

July  1,  1901,  balance  unexpended 6,875.26 

(See  Appendix  C  1.) 

^.  Mystic  arid  Maiden  rwers^  Mdssachusetts. — ^The  Mystic  flows 
into  Boston  Harbor  and  the  Maiden  into  the  Mystic  3  miles  above  its 
mouth. 

Before  improvement  they  had  no  low-water  channel. 

The  existing  project,  •  approved  by  the  act  of  July  13,  1892,  is  to 
make  the  channel  in  the  Mystic,  4c^  miles  to  the  head  of  navigation  in 
Medford,  100  feet  wide  and  6  feet  deep  at  mean  low  water  to  the  first 
turn  above  Denning's  wharf,  thence  4  leet  deep  at  mean  low  water,  the 
width  gradually  contracting  to  60  feet  at  the  upper  end;  and  to  make 
the  channel  in  the  Maiden  100  feet  wide  and  12  feet  deep  at  mean 
hig'h  water  to  the  first  bridge,  and  thence  75  feet  wide  to  tne  second 
bridge;  at  an  estimated  cost  for  the  Mystic  of  $25,000  and  for  the 
Maiden  of  $37,000;  total,  $62,000. 

The  amount  expended  to  June  80,  1900,  was  for  the  Mystic 
$14,986.69  and  for  the  Maiden  $25,980.25,  amounting  for  both  to 
$40,966.94.  Of  that  amount  $993.86  was  for  maintenance  of  the 
channel  in  the  Maiden. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1901, 
was  applied  to  maintenance  of  the  channel  m  the  Maiden. 

On  tJune  30, 1901,  the  maximum  draft  that  could  be  carried  over  the 
shoalest  part  of  the  improvement  was:  in  the  Mystic  6  feet  at  mean  low 
water  to  the  first  turn  above  Denning's  wharf  in  Somerville,  and  4 
feet  at  mean  low  water  for  4,000  feet  above  that  turn,  being  6,440 
feet  below  Medford;  and  in  the  Maiden  12  feet  at  mean  high  water  to 
the  first  bridge  in  the  city  of  Maiden. 

A  plan  of  Mystic  River  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1891,  page  674.  No  plan  of  Maiden  River  has 
been  published. 

Commercial  statistics  are  included  in  the  statement  for  Boston  Har- 
bor, Massachusetts. 

July  1,  1900,  balance  unexpended $4,033.06 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6,  1900 5,000.00 

9,033.06 
June  30,  1901,  amount  expended  during  fiscal  year ' 6,461.06 

July  1,  1901,  balance  unexpended 2,572.00 

I  Amount  (estimated)  required  for  completion  of  existing  project 27, 000. 00 
Amount  that  can  be  profitably' expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  i^dition  to 
the  balance  unexpended  July  1,  1901 20,000.00 
Submitted  in  compuance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  2.) 
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3.  Mystic  River  hdow  the  mcmth  of  Islcmd  End  River ^  Masaachvr 
setts, — Before  improvement  bv  the  United  States  the  river  had  been 
improved  so  that  a  maximum  draft  of  15  feet  could  be  carried  at  mean 
low  water  in  a  channel  of  barely  practicable  width  up  to  Island  End 
River,  2,700  feet  above  Chelsea  drawbridge. 

The  existing  project,  approved  by  the  act  of  March  3,  1899,  is  to 
dredge  a  channel  26  feet  deep  at  mean  low  water  and  300  feet  wide 
from  the  mouth  of  the  river  to  a  point  3,500  feet  above  Chelsea  bridge, 
extending  800  feet  above  Islana  End  River,  at  a  cost,  estimated  in 
August,  1899,  of  1267,547.50. 

The  amount  expended  to  June  30,  1900,  was  $23,748.19,  all  for 
improvement. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1901,  a  channel  of  the  depth  authorized  by  the  project  with  a  least 
width  of  100  feet  was  obtamed  up  to  the  mouth  of  Island  End  River. 

On  June  30, 1901,  the  maximum  draft  that  could  be  carried  over  the 
shoalest  part  of  the  improvement  was  25  feet  at  mean  low  water. 

For  a  description  of  this  part  of  Mystic  River  see  report  for  1900, 
paffe  1192. 

Commercial  statistics  are  included  in  the  statement  for  Boston  Har- 
bor, Massachusetts. 

July  1,  1900,  balance  unexpended $26,251.81 

June  30,  1901,  amount  expended  during  fiscal  year 23, 764. 93 


July  1,  1901,  balance  unexpended 2,486.88 


Amount  (estimated)  required  for  completion  of  existing  project 217, 547. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  C  3.) 

J^.  Harbor  at  Boston^  Mass. — The  Main  Ship  Channel. — In  its  origi- 
nal condition  this  channel  from  its  entrance  (between  Point  Allerton 
and  Boston  light)  was  ample  in  depth  and  capacity  in  Nantasket  Roads 
and  President  Roads  for  tne  latest  vessels,  but  from  Nantasket  Roads 
to  President  Roads  and  from  President  Roads  to  Boston  it  was  nar- 
row and  shoal,  having  a  least  width  of  100  feet  and  a  least  depth  of  16 
feet  at  mean  low  water. 

The  existing  project,  approved  bv  the  act  of  July  13,  1892,  is  to 
widen  the  channel  to  1,000  feet  and  to  deepen  it  to  27  feet  at  mean 
low  water  at  an  estimated  cost  of  $1,250,000. 

The  amount  expended  to  June  30,  1900,  was  $825,258.18,  all  upon 
improvement. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1901,  the  channel  27  feet  deep  between  President  Roads  and  Boston 
was  increased  in  width  500  feet,  to  the  full  width  of  1,000  feet,  except- 
ing for  a  length  of  3,400  feet  at  the  "Upper  Middle,"  where  its  wioth 
is  still  only  600  feet,  but  at  the  "Lower  Middle"  several  groups  of 
ledges  restrict  the  available  width  of  the  channel  to  600  feet. 

On  June  30, 1901,  the  maximum  draft  that  could  be  carried  over  the 
shoalest  part  of  the  improvement  was  26  feet  at  mean  low  water. 

Broad  Sound  Channel, — ^In  its  original  condition  (at  the  adoption  of 
the  present  project)  this  channel  from  President  Roads  to  the  sea  was 
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200  feet  wide  at  the  shoalest  place  with  a  depth  of  29  feet  at  mean  low 
water. 

The  existing  project,  approved  by  the  act  of  March  3,  1899,  ia  to 
widen  the  channel  to  1,200  feet,  and  to  deepen  it  to  30  feet  at  mean 
low  water,  at  an  authorized  cost  of  $455,000. 

The  amount  expended  to  June  30,  1900,  was  $213.27,  all  upon 
improvement. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1901,  a  channel,  30  feet  deep  at  mean  low  water  and  at  least  250  feet 
wide,  was  dredged  from  President  Roads  to  the  sea. 

On  June  30, 1901,  the  maximum  draft  that  could  be  carried  over  the 
shoalest  part  of  the  improvement  at  mean  low  water  was  30  feet. 

Sea  walls. — ^In  the  original  condition  of  the  harbor  its  protecting 
headlands  and  the  shores  of  the  islands  in  the  vicinity  of  tne  channel 
were  without  ]jrotection  from  the  sea  which  was  encroaching  upon 
them  and  carrying  their  debris  into  the  harbor  and  its  channels. 

Between  1828  and  1889.  3.75  miles  (20,215  feet)  of  sea  walls  was 
built  on  the  most  exposed  headlands  and  islands. 

Since  1899  the  amounts  applied  to  them  have  been  exclusively  for 
maintenance.  About  1865  to  1871  the  sea  walls  on  Deer  Island  were 
extensively  rebuilt. 

The  sea  walls  have  been  constructed  and  maintained  in  part  by  spe- 
cific appropriations  for  that  purjKJse,  and  in  part  by  allotments  from 
the  appropriations  for  ''Improving  Harbor  at  Boston,  Mass."  The 
amounts  agplied  to  sea  walla  and  to  the  improvement  of  the  channel 
without  specific  appropriation  for  that  purpose  are  accounted  for  in 
the  monev  statement  under  "  general  improvement." 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1901,  minor  repairs  were  made  to  the  sea  walls  on  Rainsford  and 
Castle  islands,  and  the  rebuilding  of  the  sea  walls  on  Deer  Island, 
quite  extensive  demolished  by  the  storms  of  1898-99,  was  commencea 
at  the  Middle  Head. 

Tributary  channdfi. — {a)  Charles  Rwer, — Its  original  condition  and 
the  results  accomplished  are  stated  in  annual  report  for  1898,  page  868. 

The  existing  project,  approved  June  14,  1880,  is  to  widen  and.  deepen 
the  natural  c£tnnel  so  that  it  shall  be  from  its  mouth  to  Western  Ave- 
nue Bridge  7  feet  deep  and  200  feet  wide;  thence  to  Market  Street 
Bridge  6  feet  deep  and  80  feet  wide;  thence  to  the  dam  at  the  head  of 
tide  water  60  feet  wide  and  2  feet  deep;  all  depths  at  mean  low  water, 
at  an  estimated  cost  of  $125,000. 

The  amount  expended  to  June  30,  1900,  was  $57,500.  No  work  was 
done  on  this  improvement  during  the  fiscal  year. 

{b)  Fort  Paint  ChxmneL. — Its  original  condition  and  the  results  accom- 
plished are  stated  in  the  annual  report  for  1898,  page  868. 

The  existing  project,  approved  August  5,  1886,  is  to  excavate  a 
channel  176  feet  wide  and  23  feet  deep  at  mean  low  water  from  the 
entrance  to  near  Federal  Street  Bridge,  at  an  estimated  cost  of  $78,750. 

The  amount  expended  to  June  30, 1900,  was  $18,027.  No  work  was 
done  on  this  improvement  during  the  fiscal  year. 

(6\  Chelsea  Creek. — Its  original  condition  and  the  results  accom- 
plisned  are  stated  in  the  annual  reports  for  1898  and  1900,  pages  869 
and  1199,  respectively. 

The  existing  project,  approved  June  3, 1896,  is  to  dredge  the  natural 
channel  to  a  least  width  of  150  feet  and  18  feet  deep  at  mean  low  water 
to  the  head  of  navigation,  at  an  estimated  cost  of  ^5,000. 
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The  amount  expendea  to  o  une  30, 1900,  was  $7,016. 80.  No  work  was 
done  on  this  improvement  during  the  fiscal  year. 

Siirvey  of  Boston,  Ilarhor. — ^Thc  emergency  river  and  harbor  act  of 
June  6,  1900,  directed  that  a  survey  of  Boston  Harbor  be  made  with 
a  view  to  its  further  improvement.  This  survey  was  made  during  the 
summer  and  fall  of  1900,  and  the  report  of  the  survey  and  a  project 
of  improvement  was  submitted  on  November  28,  1900.  (House  Doc. 
No.  119,  Fifty-sixth  Congress,  second  session,  and  Appendix  C  14  of 
this  report.) 

The  cost  of  the  survey  w^as  $17,500,  which  sum  was  allotted  for  the 
work  from  the  balance  available  from  appropriations  for  general 
improvement  of  Boston  Harbor. 

The  amount  of  customs  revenue  collected  during  the  year  ending 
June  30,  1900,  was  $18,871,849.99,  and  during  the  year  (ending  eTune 
30,  1901,  $20,123,155.62.  The  gross  tonnage  of  the  port  aggregates 
about  20,770,023  tons  annually. 

PRO.IBCT   FOR  GENERAL   IMPROVEMENT. 

July  1,  1900,  balance  unexpended ^$103,812.16 

June  30,  1901,  amount  expended  during  fiscal  year 24, 291. 03 

July  1,  1901,  balance  unexpended 79, 521. 13 

July  1,  1901,  outstanding  liabilities 1, 776. 95 

July  1,  1901,  balance  available 77,744.18 

Amount  (estimated)  required  for  comj^letion  of  existing  project 160, 500. 00 

Amount  that  can  " 

30, 1903,  for  works  ( 

to  the  balance  available'July  1,  1901 163,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

PROJECT  OP  1892. 

July  1,  1900,  balance  unexpended »$504,542.17 

June  30,  1901,  amount  expended  during  fiscal  year 148, 486.  77 

July  1,  1901,  balance  unexpended 356,055.40 

July  1,  1901,  outstanding  habilities 50,231.93 

July  1,  1901,  balance  available 305,823.47 

July  1,  1901,  amount  covered  by  uncompleted  contracts 71, 637. 94 

PROJECT  FOR  BROAD   SOUND   CHANNEL. 

July  1,  1900,  balance  unexpended ...$821,786.73 

Amount  appropriated  by  sundry  civil  atjt  approved  March  3,  1901 133, 000. 00 

454,  786.  73 
June  30,  1901,  amount  expended  during  fiscal  year 49, 161.  70 

July  1,  1901,  balance  unexpended 405,625.03 

July  1,  1901,  outstanding  liabilities 27,570.21 

July  1,  1901,  balance  available 378, 054. 82 

July  1,  1901,  amount  covered  by  uncompleted  contracts 220, 503. 50 

(See  Appendix  C  4.) 

5.  Tmmi  River ^  Massachvsetts. — ^This  is  a  small  tidal  tributary  to 
Weymouth  River  flowing  into  Boston  Harbor.  Before  improvement 
it  had  a  narrow,  crooked  channel  with  a  least  depth  of  1^  feet  at  mean 
low  water. 


^  Erroneously  reported  in  annual  report  for  1900  as  $98,812.16. 
'  Erroueously  reported  in  annual  report  for  1900  as  $509,542.17. 
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The  existing  project,  approved  by  the  act  of  June  3,  1896,  is  to 
dredge  a  channel  4  feet  deep  at  mean  low  water,  100  feet  wide,  and 
4,500  foet  long  to  the  head  of  navigation,  at  a  cost  estimated  August 
7,  1896,  at  $26,000. 

The  amount  expended  to  June  30,  1900,  was  $17,723.45,  all  for 
improvement. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1901, 
was  applied  to  an  examination  of  the  condition  of  the  channel. 

On  June  30,  1901,  the  maximum  draft  that  could  be  carried  over  the 
shoalest  part  of  the  improvement  at  mean  low  water  was  2.5  feet. 

The  commerce  interested  in  the  improvement  of  this  river  is  local 
and  approximates  $200,000,  annual  value. 

July  1,  1900,  balance  unexpended $276.55 

June  30,  1901,  amount  expended  during  fiscal  year 8. 06 

July  1,  1901,  balance  unexpended 268.49 

Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1, 1901 12,000.00 

Submitted  in  compuance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  5.) 

6.  Weymouth  Hwer,  Ma^scuikuaetts. — ^Before  improvement  Wey- 
mouth (Forej  River  was  navigable  at  low  water  4  miles  for  vessels 
drawing  18  leet,  and  the  least  low- water  depth  3  miles  farther  was  3 
feet;  in  Weymouth  (Back)  River  6  feet  at  mean  low  water  could  be 
carried  7,000  feet  to  the  wharf  of  the  Bradley  Fertilizer  Company. 

The  existing  project,  approved  by  the  act  of  September  19,  1890, 
and  extended  by  the  act  of  August  18, 1894,  is  to  obtain  in  Weymouth 
(Fore)  River  a  navigable  channel  6  feet  deep  at  mean  low  water  for  a 
oistance  of  7,000  feet,  100  feet  wide  to  near  Weymouth  Landing,  80 
feet  wide  thence  to  Braintree  bridge,  and  50  feet  wide  above  that 
point;  and  in  Weymouth  (Back)  River  to  obtain  a  channel  12  feet  deep 
at  mean  low  water,  and  200  feet  wide  through  the  outer  bar  and  to  the 
wharf  of  the  Bradley  Fertilizer  Company,  a  distance  of  7,000  feet,  at 
an  estimated  cost  for  the  Fore  River  of  $40,000  and  for  the  Back 
River  of  $22,000,  a  total  of  $62,000. 

The  amount  expended  to  June  30,  1900,  was  for  the  Fore  River 
$37,323.01  and  for  the  Back  River  $11,753.59,  a  total  of  $49,076.60, 
all  upon  improvement. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1901. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  part  of 
this  improvement  is  5  feet  in  the  Fore  River  and  12  feet  in  the  Back 
River. 

The  local  commerce  interested  in  the  improvement  of  these  rivers 
approximates  $750,000,  annual  value. 

July  1,  1900,  balance  unexpended $923.40 

July  1,  1901,  balance  unexpended 923.40 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 12,000.00 

Submitted  in  comphance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  6.)  r^  ] 
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7.  Harbor  at  Scli/iuite^  MamacKvMtU. — Before  improvement  the 
depth  on  the  bar  was  about  2^  feet  at  mean  low  water  (the  mean  range 
of  tides  being  9.8  feet);  the  entrance  was  obstructed  by  many  sunken 
bowlders;  of  the  low-water  area  of  about  67  acres,  6  acres  had  a  depth 
of  at  least  3  feet  at  mean  low  water  and  there  was  little  protection 
against  the  sea. 

The  existing  project,  approved  by  the  act  of  June  14, 1880,  is  to 
build,  of  rubblestone,  a  north  breakwater  800  feet,  and  a  south  break- 
water 730  feet  long,  to  dredge  an  anchorage  basin  of  30  acres  and  an 
entrance  channel  2, 700  feet  long  and  300  feet  wide,  with  depths  at  mean 
low  water  of  16  feet  at  the  entrance,  12  to  16  feet  between  the  break- 
waters, 12  feet  inunediately  back  of  the  south  breakwater,  10  feet  in 
the  anchorage  basin,  and  3  feet  in  the  channel  to  the  wharves,  at  an 
estimated  cost  of  ^100,000  for  the  breakwaters  and  1190,000  for  the 
dredging,  a  total  of  $290,000. 

The  amount  expended  to  June  30,  1900,  was  $101,362.83.  The 
amount  expended  lor  maintenance  can  not  be  ascertained. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1901,  has 
been  applied  to  maintenance  by  redredging  and  has  increased  the  width 
of  the  cnannel  to  the  wharves  to  76  feet  (from  60  feet),  with  a  depth  of 
3  feet  at  mean  low  water. 

On  June  30,  1901,  the  maximum  draft  that  could  be  carried  over  the 
shoalest  part  of  the  improvement  at  mean  low  water  was  7  feet  over  the 
bar  into  the  basin  and  3  feet  in  the  channel,  76  feet  -wide,  to  the 
wharves. 

For  a  plan  of  the  improvement  see  Annual  Report  of  the  Chief  of 
Engineers  for  1881,  page  622,  and  for  work  accomplished  report  for 
1900,  page  1206. 

The  commerce  of  the  port  consists  of  supplies  of  coal,  lumber,  etc., 
for  local  consumption,  and  approximates  an  annual  value  of  $86,000. 

July  1,  1900,  balance  unexpended $2,137.17 

June  30,  1901,  amount  expended  during  fiscal  year 244. 43 

July  1,1901,  balance  unexpended 1,892.74 

July  1,  1901,  outstanding  liabilities 594.12 

July  1,  1901,  balance  available 1,298.62 

Amount  (estimated)  required  for  completion  of  existing  project 186, 500, 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  80, 

1903,  in  addition  to  the  balance  available  July  1 ,  1901 15. 000, 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 

4,1897. 

(See  Appendix  C  7.) 

S,  Harbor  at  Dus^ry^  Mass. — Before  improvement  there  was  no 
low-water  channel  to  the  wharf. 

The  existing  project,  approved  by  the  Secretary  of  War  August  12, 
1899,  is  to  dredge  a  channel  60  feet  wide  and  6  feet  deep  at  mean  low 
water,  through  the  flats  up  to  the  wharf,  widening  to  100  feet  at  the 
curve,  at  an  estimated  cost  of  $17,820. 

The  amount  expended  to  June  30,  1900,  was  $11,903.74,  all  upon 
improvement. 

There  have  been  no  funds  for  work  during  the  fiscal  year  ending 
June  30,  1901. 

The  maximum  draft  at  mean  low  water  that  could  be  carried  over  the 
shoalest  part  of  the  improvement,  June  30, 1901,  was  6  feet  with  a  least 
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width  of  40  feet,  an  increase  due  to  the  improvement  of  7  feet  in  depth 
at  the  wharf. 

For  history  of  project  see  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  page  1209. 

The  commerce  of  this  port  aggregates  about  $12,500  annual  value, 
and  is  of  a  local  character. 

July  1,  1900,  balance  unexpended $96. 26 

July  1,  1901,  balance  unexpended 96.26 

Amount  (eetdmated)  required  for  completion  of  existing  project 5, 820. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 5, 800. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  C  8.) 

9.  Harbor  at  Plymouth^  Mass. — Before  improvement  a  depth  of  only 
about  6  inches  of  water  could  be  carried  to  flie  wharves  at  low  tide. 

The  existing  project,  approved  by  the  act  of  March  3,  1899,  is  to 
restore,  at  an  estimated  cost  of  $95,700,  the  works  constructed  under 
former  projects  (and  destroyed  by  the  storms  of  1898-99)  for  the  pres- 
ervation of  Long  Beach,  upon  which  depends  the  preservation  oi  the 
basin  along  the  wharves  and  of  the  channel  to  it,  both  dredged  under 
the  completed  project  of  1884-86. 

The  amount  expended  to  June  30,  1900,  was  $196,476.72,  of  which 
$60,727.52  was  applied  to  maintenance. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1901,  3,391.5  linear  feet  of  dike  of  riprap  was  built  on  Long  Beach. 

On  June  30, 1901,  the  maximum  draft  wiat  could  be  carrried  over  the 
shoalest  part  of  the  improvement  at  mean  low  water — in  the  channel 
to  the  wharves  and  in  the  basin  along  them,  dredged  under  the  com- 
pleted project  of  1884-86 — was  9  feet  in  the  channel  and  9  feet  in  the 
basin. 

Chart  of  harbor,  showing  location  of  works,  is  in  Annual  Report  of 
the  Chief  of  Engineers  for  1888,  page  460. 

The  conunerce  of  the  harbor  consists  of  supplies  of  coal,  lumber,  etc., 
for  local  consumption,  and  approximates  an  annual  value  of  $220,000. 

July  1,  1900,  balance  unexpended $71,290.18 

June  30,  1901,  amount  expended  during  fiscal  year 20, 136. 62 

July  1,  1901,  balance  unexpended 51, 153. 66 

July  1,  1901,  outBtanding  liabilities 4,446.35 

July  1,  1901,  balance  available 46,707.21 


July  1,  1901,  amount  covered  by  uncompleted  contracts 39, 283. 65 

Amount  (estimated )  required  for  completion  of  existing  project 20, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 20, 700. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  C  9.) 

10.  Harbor  at  Provmcetown^  Mass. — This  is  an  important  harbor  of 
refuge  in  the  bight  at  the  extremitv  of  Cape  God. 

In  its  original  condition  the  widtn  and  depth  of  its  entrance  and  the 
depth  of  its  anchorage  were  ample  for  the  largest  vessels,  but  actual 
or  threatened  inroads  oy  the  sea  across  the  low  and  narrow  part  of  the 
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cape  east  of  the  town  and  at  intervals  along  about  H  miles  of  the  nar- 
row beach  southwest  of  the  town  were  a  serious  menace  to  the  harbor. 

Since  1826  dikes  and  works  for  beach  protection  have  been  con- 
structed in  both  localities,  and  have  been  maintained  and  extended  as 
conditions  required. 

Little  or  no  expenditure  has  been  required  in  the  latter  years  east  of 
the  town,  but  the  slender  beach  southwest  of  the  harbor  requires  con- 
stant care,  and  has  required  an  average  expenditure  of  about  |1,500 
annuallv.  A  contingent  fund  of  a  few  thousand  dollars  should  always 
be  available  to  provide  against  damage  liable  in  storms  of  severity, 
especially  if  occurring  in  conjunction  with  extreme  tides. 

The  amount  expended  to  June  30,  1900,  was  $154,102.90,  of  which 
the  part  applied  to  maintenance  can  not  be  stated. 

W  ith  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1901,  minor  repairs  were  made  to  the  works  for  the  protection  of  the 
beach  southwest  of  the  tx)wn. 

The  maximum  draft  that  can  be  carried  to  the  anchorage  is  ample 
for  the  largest  vessels. 

A  description  and  plan  of  works  are  in  the  annual  reports  of  the 
Chief  of  Engineers  for  1876,  1879,  and  1886,  pages  181,  273,  and  574, 
respectively. 

The  estimated  value  of  vessels  which  enter  the  harbor  annually 
(principally  for  shelter)  is  $40,000,000. 

July  1,  1900,  balance  unexpended $11,815.64 

June  30,  1901,  amount  expended  during  fiscal  year 1, 783. 67 


July  1,  1901,  balance  unexpended 10,031.87 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 1,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

'  (See  Appendix  C  10.) 

11,  Harbor  at  Chathamfi^  Mass. — Before  improvement  the  entrance 
was  obstructed  by  three  bars,  on  which  the  greatest  depth  at  mean 
low  water  was  4  feet. 

The  existing  project,  approved  by  the  act  of  September  19,  1890,  is 
to  dredge  a  channel  6  leet  deep  at  mean  low  water,  200  feet  wide 
through  the  outer  bar,  150  feet  wide  through  the  middle  bar,  and  100 
feet  wide  through  the  inner  bar,  at  an  estimated  cost  (approved  by  the 
act  of  March  3,  1899)  of  $13,732.79. 

The  amount  exj^ended  to  June  30,  1900,  was  15,484.90,  all  upon 
improvement. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1901, 
was  in  connection  with 'advertising  for  proposals  and  entering  into  a 
contract  for  completion  of  the  project. 

On  June  30,  1901,  the  maximum  draft  at  mean  low  water  that  could 
be  carried  over  the  shoalest  part  of  the  improvement  was  4  feet. 

A  description  of  the  harbor  is  given  in  the  Anual  Report  of  the 
Chief  of  Engineers  for  1900,  page  92. 

The  commerce  involved  in  the  improvement  is  local  in  character,  and 
of  an  approidmate  annual  value  of  1200,000. 
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July  1,  1900,  balance  unexpended $8,247.89 

June  30,  1901,  amount  expended  during  fiscal  year 68. 03 

July  1,  1901,  balance  unexpended 8,179.86 

July  1,  1901,  outatanding  liabilities 6.67 

July  1,  1901,  balance  available 8,173.19 

July  1,  1901,  amount  covered  by  uncompleted  contracts 7, 200. 00 

(See  Appendix  C  11.) 

1^.  Removing  surJcen  ve^ds  or  craft  dbatractmg  or  endangerma  iKwi- 
gation, — ^Under  provisions  of  sections  19  and  20  of  the  river  and  harbor 
act  of  March  3,  1899,  an  allotment  of  $60  was  made  May  18,  1901, 
from  the  indefinite  appropriation  made  by  that  act,  to  investigate  the 
location  and  extent  of  wi-eckage  complained  of  as  obstructing  naviga- 
tion in  Nauset  Harbor,  Massachusetts. 

At  the  date  of  this  report  the  necessary  information  pertaining  to 
this  wreckage  is  being  secured. 

(See  Appendix  C  12.) 

EXAMINATIONS  AND  SURVEYS  MADE   IN   COMPLIANCE  WITH   EMEBGENCT 
RIVEB  AND   HARBOR  ACT  OF  JUNE   6,    1900. 

The  preliminary  examinations  and  surveys  of  the  following  localities 
were  made  by  the  local  officer  and  reports  thereon  submittal 

1.  Preliminary  exa/mimxition  and  survey  of  Lynn  Harbor^  Massa- 
chtisetts^  icith  a  view  of  securing  a  channd  200  feet  wide  and  15  feet 
deep  at  mean  Imo  water ^  including  the  hasin  extending  beyond  the  inner 
ship  channel  and  the  reinoval  of  a  small  point  on  the  eastern  hank  of 
the  channel  near  to  said  hasin. — Col.  Chas.  R.^  Suter,  Corps  of  Engi- 
neers, submitted  reports  on  preliminary  examination  and  survey  dated 
June  16,  1900,  and  November  25,  1900,  respectively.  The  estimated 
cost  of  the  improvement  proposed  by  him  is  *162,936.84.  The  reports 
were  transmitted  to  Congi*ess  and  printed  in  House  Doc.  No.  78, 
Fifty-sixth  Congress,  second  session.     (See  also  Appendix  C  13.) 

2.  Preliminary  eosamination  and  sui^ey  of  Boston  Harbor^  Massa- 
chusetts^ loith  a  view  to  providi/ng  channels  2fi00  feet  wide^  or  sruch 
width  as  may  he  necessary^  and  35  feet  deep  from  the  na^^ry-yard  at 
Charlestoton  and  the  Chelsea  bridge  and  Cha/rles  River  bridge  to  Presi- 
dent Roads^  and  from,  President  Roads  through  Broad  Soimd  Channel 
to  the  ocean. — Exports  were  submitted  by  Colonel  Suter  on  prelimi- 
nary examination  and  survey  of  Boston  Harbor,  dated  June  16,  1900, 
and  November  28,  1900,  respectively.  The  estimates  presented  by 
Colonel  Suter  are  as  follows: 

Upper  harbor  channel $7,404,876.50 

Broad  Sound  Channel 3,207,834.96 

Total 10,612,710.46 

The  reports  were  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  119,  Fifty-sixth  Congress,  second  session.  (See  also  Appen- 
dix C  14.) 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MASSA- 
CHUSETTS AND  IN  RHODE  ISLAND. 

This  district  was  in  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of 
Engineers,  to  July  26, 1900,  having  under  his  immediate  orders  Lieut. 
R.  r,  Johnston,  Corps  of  Engineers,  in  the  temporary  charge  of  Lieu- 
tenant Johnson  from  July  25.  1900,  to  August  31,  1900,  and  in  the 
charge  of  Maj.  Geo.  W.  Goetnals,  Corps  of  Engineers,  since  August 
31, 1900,  with  Lieutenant  Johnston  under  his  immediate  orders.  Divi- 
sion Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  (now  brigadier- 
general,  Chiei  of  Engineers,  united  States  Army),  to  May  3,  1901, 
and  Col.  Chas.  B.  Suter,  Corps  of  Engineers,  since  May  9,  1901. 

1.  Harbor  of  refuge  at  Uyam>ni%^  Mass. — ^This  harbor  before  improve- 
ment was  an  open  roadstead  exposed  to  southerly  storms.  In  the 
years  1827-1838  a  breakwater  1,170  feet  long  was  constructed  of  rip- 
rap granite,  covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  15.5  feet.  Between  the  years  1852  and 
1882  extensive  repairs  were  made,  increasing  the  width  of  the  base  of 
the  breakwater  and  the  size  of  the  stone  foiming  its  sides  and  top. 

The  existing  project  approved  in  1884  provides  for  dredging  to  15.5 
feet  depth  at  low  water  about  36  acres  area  north  of  the  existing 
breakwater,  so  as  to  increase  the  deep-water  anchorage  by  that  amount, 
all  at  a  total  cost  estimated  at  that  time  at  154,743.20. 

At  the  adoption  of  the  existing  project  the  15.5-fck)t  depth  anchor- 
age covered  only  about  47  acres,  and  the  36  additional  acres  to  be 
dredged  carried  a  depth  of  from  7  to  15.5  feet  of  water  at  low  water. 

The  sum  of  1167,183.44  had  been  expended  at  this  harbor  up  to  June 
30,  1900,  of  which  1123,350.62  had  been  applied  to  construction  and 
repairs  to  the  breakwater,  and  ^3,832.82  to  dredging  and  making  a 
survey.  Of  the  36  acres  26.6  had  been  deepened  to  15.5  feet,  and  two 
25-foot-wide  cuts,  13  feet  deep  at  mean  low  water,  had  been  made  in 
the  channel  leading  to  the  wharf  of  the  New  York,  New  Haven  and 
Hartfoixl  Railroaa  Company.  The  survey,  report  on  which  was 
printed  in  House  Doc.  No.  79,  Fifty-sixth  Congress,  first  session,  also 
at  page  1284,  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
developed  the  fact  that  to  complete  the  existing  project  would  require 
the  expenditure  of  $32,500,  making  its  total  cost  $76,312.14. 

No  work  was  done  during  the  past  fiscal  year. 

The  principal  value  of  this  harbor  to  conmierce  is  as  a  harbor  of 
refuge  for  coasters  and  fishing  vessels.  The  actual  commerce  of  the 
place  consists  of  general  agricultuml  products,  coal,  and  fish,  aggre- 
gating 29,000  tons.  The  increase  of  anchorage  area  will  afford  reiuge 
for  more  and  larger  boats. 

The  unexpended  balance,  with  such  funds  as  may  be  appropriated 
by  Congress,  will  be  applied  to  carrying  out  the  present  project. 

July  1, 1900,  balance  unexpended $1, 931. 06 

June  30,  1901,  amount  expended  during  fiscal  year 69. 06 


July  1, 1901 ,  balance  unexpended 1, 862. 00 

Amount  (estimated)  required  for  completion  of  existing  project 32, 500. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 32, 500. 00 

Submitted  in  compliance  with  requirement  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  D  1.) 
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£.  Harbor  of  refuae  at  Nardvchet^  Mom. — ^This  harbor  is  the  only- 
one  between  tne  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and 
Edgartown)  andProvincetown,  a  distance  of  100  miles,  except  the  small 
harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Souna.  It  has  a 
considerable  area,  with  a  depth  of  water  in  excess  of  12  feet,  and  the 
object  of  improvement  is  to  make  it  a  harbor  of  refuge  for  vessels  ply- 
ing between  ports  north  and  south  of  Cape  Cod. 

The  existing  project  of  1880,  as  modified  in  1885,  provides  for  the 
construction  of  two  jetties  as  training  walls,  one  on  each  side  of  the 
harbor  entrance,  planned  so  as  to  allow  the  tidal  currents  to  assist  in 
scouring  out  and  maintaining  a  good  channel,  and  for  the  completion  of 
the  work  by  dredging  where  necessary  to  obtain  a  depth  of  from  12  to 
15  feet  at  low  water  in  this  channel;  all  at  a  total  cost  estimated  at 
$375,000,  of  which  |220,000  was  appropriated  prior  to  1896. 

At  the  adoption  of  the  present  project  no  jetties  existed  and  the 
channel  entrance  was  barrea  by  a  shoal  of  1.5  miles  in  width,  on  which 
there  was  only  6  feet  depth  of  water  at  low  tide,  the  channel  being 
crooked  and  subject  to  changes  in  location. 

During  an  unusually  severe  storm  in  December,  1896,  a  breach  was 
made  through  the  Haulover  Beach  between  the  ocean  and  the  head  of 
the  harbor.  The  breach  still  remains  open,  but  it  does  not  appear  to 
have  affected  the  depth  of  water  in  the  entrance  to  the  harbor. 

The  sum  of  $304,878.42  had  been  expended  on  this  work  up  to  June 
30,  1900,  of  which  $45,734.75  had  been  expended  in  ineffectual  dredg- 
ing between  1829  and  1844,  and  the  balance,  $259,143.67,  in  jetty  con- 
struction and  repair,  by  which  the  west  jetty  had  been  built  to  4,955 
feet  length,  of  which  3,955  feet  was  to  mil  height  then  400  feet  to 
half -tide  level,  and  the  outer  600  feet  to  full  height.  The  east  jetty 
had  been  built  to  834  feet  length  witii  full  height,  then  the  foundation 
laid  for  a  length  of  191  feet,  then  came  a  gap  of  160  feet,  beyond  which 
3,655  feet  length  had  been  raised  to  half -tide  level,  1,300  feet  of  which 
has  settled  and  beeft  considerably  washed  down,  the  total  length  from 
shore  end  to  outer  end  being  now  4,840  feet.  Mounds  of  heavy  stone 
had  been  built  near  the  present  ends  of  the  jetties  to  protect  lantern 
staffs,  and  at  intei-vals  of  200  feet  along  the  portions  submerged  at  high 
water  smaller  mounds  had  been  built  extending  above  high  water. 
Eight  feet  of  water  at  mean  low  tide  can  be  earned  into  the  narbor. 

A  large  portion  of  the  3,965  feet  of  the  west  jetty  built  prior  to 
1884  has  been  damaged  somewhat  by  storms  and  ice,  and,  having  no 
core  of  small  stone,  allows  considerable  sand  to  pass  through  it.  This 
should  be  repaired  so  as  to  be  as  sand-tight  as  possible  and  raised  to 
its  original  height.  There  was  expended  in  1894  $7,210  in  repairs  to 
the  jetty.  It  is  estimated  that  $30,000  more  will  be  required  to  com- 
plete the  repairs,  in  addition  to  the  estimated  cost  of  the  project. 

No  works  of  improvement  were  in  progress  during  the  past  fiscal 
year. 

Further  work  will  consist  in  raising  the  incomplete  portions  of  both 
jetties  and  extending  the  same. 

The  entire  commerce  of  Nantucket  Island  is  carried  on  at  this  harbor, 
amounting  in  1900  to  about  24,400  tons.     The  effect  of  this  work  will 
be  to  afford  a  place  of  refuge  easy  of  access  and  secure  from  storms 
for  coasters  and  fishing  vessels. 
ENG  1901 11 
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July  1,  1900,  balance  unexpended 1856.33 

June  30,  1901,  amount  expended  during  fiscal  year 856. 33 

'Amount  (estimated)  required  for  completion  of  existing  project 115, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  for  works  of  unprovement  and  for  maintenance 115, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  2.) 

3,  Harbor  at  Vmeya/rd  Ha/oen^  Mass, — Vineyard  Haven  is  a  deep 
indentation  in  the  northern  shore  of  the  island  of  Marthas  Vineyard, 
on  the  southern  side  of  Vineyard  Sound.  The  existing  project  of  1887, 
as  modified  in  1889,  provides  for  the  protection  of  the  *' Chops"  (or 
headlands)  from  erosion  and  the  intervening  harbor  from  being  filled 
by  the  eroded  material,  the  whole  to  be  done  bv  means  of  stone  sea 
walls  and  jetties  to  be  built  along  the  beach  in  front  of  the  bluffs  at 
both  headlands.  The  total  cost  was  estimated  in  1889  at  $60,000,  the 
whole  of  which  has  been  appropriated. 

At  the  adoption  of  the  present  project  the  headlands  were  gradually 
wearing  away  and  the  adjacent  parts  of  the  harbor  were  shoaling.  No 
protection  works  were  in  existence. 

The  sum  of  $54,304.26  had  been  e3cpended  on  this  work  up  to  June 
30, 1900,  by  which  there  had  been  built  a  riprap  sea  wall  of  1,210  feet 
length  and  a  jetty  of  50  feet  length  and  six  small  spurs  extending  back 
from  the  sea  wall  to  the  foot  of  the  bluff  at  the  East  Chop,  and  at  the 
West  Chop  a  riprap  sea  wall  of  880  feet  length,  three  jetties  of  150, 
135,  and  280  feet  length,  a  wharf,  and  a  short  breakwater  of  60  feet 
length,  and  2^400  feet  length  of  riprap  wall  along  the  low- water  line, 
and  13  short  jetties  running  from  the  seawall  to  tne  foot  of  the  bluff, 
in  front  of  the  bluff  on  the  east  side  of  the  West  Chop.  The  works 
so  far  constructed  appear  to  have  afforded  the  needed  protection. 

During  the  past  fiscal  year  no  work  of  improvement  was  in  prog- 
ress. An  examination  of  the  harbor,"  with  a  view  to  its  further  pro- 
tection and  improvement  as  a  harbor  of  refuge  by  a  breakwater  or 
otherwise,"  was  made  in  September,  1899,  ana  report  thereon  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  66,  Fifty-sixth  Con- 
Sress,  first  session;  it  was  also  printed  at  page  1289,  Annual  Report  of 
le  Chief  of  Engineers  for  1900. 

The  unexpended  balance  will  be  applied  to  repairing  existing  works. 

The  commerce  of  the  harbor  in  190<)  amounted  to  aw)ut  124,000  tons. 
The  benefit  to  commerce  of  this  work  is  the  preservation  of  the  anchor- 
age area  and  harbor  generally  from  shoaling. 

July  1,  1900,  balance  unexpended |5, 695. 74 

June  30,  1901,  amount  expended  during  fiscal  year 663. 09 


July  1,  1901,  balance  unexpended 5,032.65 

(See  Appendix  D  3.) 

^.  Woods  Hole  Chmmd^  Massachusetts, — Woods  Hole  is  a  waterway 
or  strait  connecting  Buzzards  Bay  and  Vineyard  Sound  and  lyin^  near 
the  southwestern  part  of  Cape  Cod,  Massachusetts.  The  name  is  also 
applied  to  the  village  and  harbor  in  the  near  vicinity. 

before  improvement  the  entrance  to  Little  Harbor  was  obstructed 
by  a  bar  with  but  7.6  feet  on  it  at  mean  low  tide.  Great  Harbor  has 
ample  depth.     In  the  strait  the  channels  were  crooked  and  obstructed 
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by  bowlders,  and  the  velocity  of  the  currents  at  certain  stages  of  the 
tide  was  from  5  to  7  miles  per  hour.  The  site  of  the  wharves  and 
basins  of  the  United  States  Fish  Commission  and  Revenue-Marine 
Service  was  a  submerged  point  of  land  extending  from  the  shore  of 
the  harbor. 

The  project  of  1879  provided  for  making  a  channel  through  the  bar 
at  the  entrance  to  Little  Harbor  and  widening  and  deepening  the 
channel  through  the  strait.  The  project  of  1883,  extended  m  1884  and 
1886,  providea  for  the  construction  of  retaining  walls  on  shore,  a  stone 
pier,  and  a  wooden  wharf,  mainly  for  the  use  of  the  United  States 
Fish  Commission  and  incidentally  for  the  use  of  the  other  branches  of 
the  public  service,  all  of  which  work  had  been  completed  prior  to 
1889.  The  existing  project,  that  of  1895,  provides  for  deepening  the 
channel  through  the  strait  to  13  feet  at  mean  low  water  ana  widening 
the  same  to  300  feet,  estimated  to  cost  $396,000. 

The  total  amount  expended  on  this  work  up  to  June  30,  1900,  was 
$153,581.98,  with  which  the  entrance  to  Little  Harbor  had  been 
dredged  to  10  feet  depth,  and  a  direct  channel  to  9  feet  depth  had  been 
dredged  through  the  strait  where  none  previously  existed;  the  retain- 
ing walls,  stone  pier,  and  wooden  wharves  had  also  all  been  built  and 
repaired. 

Of  the  above  amount  $39,998.26  was  expended  on  the  existing  proj- 
ect, resulting  in  the  removal  of  all  obstructing  shoals  to  a  deptn  of  13 
feet  at  mean  low  water  in  the  southern  half  or  the  channel  between  its 
eastern  end  and  the  southern  branch,  known  as  ''Broadway,"  the 
greater  portion  of  the  shoal  at  the  junction  of  the  two  branches,  and  a 
shoal  in  mid-channel  just  west  of  this  junction. 

There  is  now  a  fairly  good  channel  of  one-half  the  projected  width — 
150  feet — and  13  feet  depth  through  the  strait,  but  a  few  small  shoal 
spots  west  of  the  junction  need  to  be  removed  to  complete  the  south- 
ern half  of  the  channel. 

No  work  of  improvement  was  in  progress  during  the  fiscal  year. 

Further  work  will  consist  in  extending  the  13-foot  depth  of  channel 
to  the  northward  until  the  full  width  is  secured. 

The  commerce  of  Woods  Hole  was  about  19,000  tons  for  1900,  no 
account  being  kept  of  vessels  passing  through  the  strait.  The  deep- 
ening of  this  channel  will  result  in  more  vessels  using  it  than  formerly. 

July  1, 1900,  balance  unexpended $17. 94 

June  30, 1901,  amount  expended  during  fiscal  year 17. 94 


Amount  f  estimated)  required  for  completion  of  existing  project 356, 000. 00 

Amounttnatcanbeprofitabl^expendeainfiscalyearendingJune30,1903.    70, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  D  4.) 

5.  New  Bedford  Harbor^  Massachusetts. — New  Bedford  Harbor  is 
an  estuary  of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  New  Bed- 
ford and  Fairhaven. 

Before  improvement  the  channel  had  a  depth  of  12.5  feet  at  mean 
low  water.  The  projects  of  1874  and  1877  provided  for  a  channel  300 
feet  wide  and  15  feet  deep  at  mean  low  water  from  the  deep  water  just 
above  Palmers  Island  to  the  wharves  of  New  Bedford.  This  work  was 
completed  in  1877  at  a  cost  of  $20,000. 

The  project  of  1887  provided  for  a  channel  200  feet  wide  and  18  feet 
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deep  from  Buzzards  Bay  to  New  Bedford,  at  an  estimated  cost  of 
^5,000,  and  has  been  completed. 

The  existing  projects  are  those  of  1895,  providing  for  dredging  an 
anchorage  area  one-half  mile  long,  600  feet  wide,  and  18  feet  deep  at 
mean  low  tide,  on  the  north  side  of  the  channel  leading  from  Fairhaven 
to  New  Bedford,  at  an  estimated  cost  of  $57,689.33,  and  of  1899,  pro- 
viding for  a  channel  250  feet  wide  and  18  feet  deep  at  mean  low  water, 
from  the  anchorage  basin  through  the  new  drawbridge  between  Fish 
and  Popes  islands  to  the  deep  water  above,  at  an  estimated  cost  of 
$34,000. 

At  the  adoption  of  the  existing  projects  the  anchorage  area  was  from 
12  to  18  feet  deep  and  the  least  depth  in  the  channel  between  Fish  and 
Popes  islands  was  about  7.3  feet. 

The  sum  of  $126,693.41  had  been  expended  in  this  harbor  up  to  June 
30,  1900,  by  which  a  channel  200  feet  wide  and  18  feet  deep  at  mean 
low  water  had  been  secured  from  the  deep  water  of  Buzzards  Bay  to 
New  Bedford,  the  18-foot  channel  250  feet  wide  leading  from  the 
anchorage  basin  through  the  new  drawbridge  connecting  Fish  and 
Popes  islands  had  been  completed,  and  18.4  acres  of  the  anchorage 
basin  had  been  dredged. 

Eighteen  feet  of  water  at  mean  low  tide  can  now  be  carried  from 
the  main  channel  through  the  new  drawbridge,  but  owing  to  the  very 
soft  nature  of  the  material  through  which  the  channel  was  dredged 
the  full  width  of  18  feet  depth  has  not  been  maintained.  In  order 
that  the  projected  width  may  be  secured,  it  is  estimated  that  an  expen- 
diture of  $10,000  would  be  required  for  redredging  the  western  portion 
of  the  channel. 

A  report  of  a  survey  for  the  further  improvement  of  this  harbor 
was  submitted  under  date  of  November  17, 1899,  and  printed  as  House 
Doc.  No.  169,  Fiftv-sixth  Congress,  first  session,  and  at  page  1295, 
Annual  Report  of  the  Chief  of  Engineers  for  1900. 

No  works  of  improvement  have  been  in  progress  during  the  past 
fiscal  year. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  anchorage  area  J\nd  redredging  portions  of  the  channel  through 
the  drawbridge. 

The  tonnage  of  this  harbor  amounted  to  about  652,000  tons.  The 
effect  of  the  deep  water  on  commerce  is  the  use  of  deeper  draft  vessels 
than  formerly,  larger  cargoes,  and  a  consequent  reduction  in  water 
freight  charges. 

July  1,  1900,  balance  unexpended |6. 96 

June  30,  1901,  amount  expended  during  fiscal  year 6. 96 

I  Amount  (estimated)  required  for  completion  of  existing  project 37, 689. 33 
Amounttnat  can  be  profitably  expended  in  fiscal  year  endmgJune  30, 1903.    37, 700. 00 
Submitted  in  compliance  with  z^uirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  D  5.) 

6.  Taunton  River^  Masaachtbsetta. — This  river  rises  in  Norfolk 
County,  Mass.,  and  empties  into  Mount  Hope  Bay  at  Fall  River. 
The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  so  that  ves- 
sels of  11  feet  draft  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
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bowlders,  and  from  Berkley  bridge  to  Taunton  the  depth  was  in 
places  not  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons 
burden  was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879,  $63,000  was  appropriated  to  secure  9  feet  depth 
at  high  water.     This  work  was  completed  in  1879. 

The  approved  project  of  1880  provided  for  the  widening  and  deepen- 
ing of  the  river  so  as  to  secure  a  channel  of  at  least  12  feet  depth  at  high 
water,  with  100  feet  width  from  its  mouth  up  to  Berkley  bridge  (above 
Dighton);  thence  12  feet  depth  with  80  feet  width  (100  feet  width  at 
bends)  up  to  Briggs  Shoal;  tnence  11  feet  depth  with  80  feet  width  up 
to  the  shipyard;  thence  11  feet  depth  with  60  feet  width  up  to  Weir 
bridge,  Taunton;  all  at  a  total  cost  estimated  in  1893  at  $125,000, 
all  of  which  has  been  appropriated. 

The  sum  of  $187,999.81  had  been  expended  on  this  work  up  to  June 
30,  1900,  bv  which  expenditure  all  projected  work  had  been  practi- 
cally completed,  but  tne  channel  had  filled  up  at  a  few  points  and 
needed  rearedging.  About  $19,000  of  the  above  amount  has  been 
expended  in  the  maintenance  of  the  channel.  Vessels  of  11  feet  draft 
can  reach  Taunton  at  high  water,  but  at  some  points  the  11-foot  chan- 
nel is  very  narrow.  It  is  estimated  that  $5,000  every  four  years  will 
be  required  to  maintain  the  channel. 

The  tonnage  of  1900  was  about  577,000  tons,  showing  a  decrease 
from  previous  years. 

July  1,  1900,  balance  unexpended |0. 19 

June  30,  1901,  amount  expended  during  fiscal  year .19 


Amount  that  can  be  profitabljr  expended  in  fiscal  year  ending  June 
30,  1903,  for  maintenance  of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  6.) 

7.  Sahonnet  Rivet\  Rlwde  Island, — Sakonnet  River  is  an  arm  of  the 
sea  between  the  island  of  Rhode  Island  and  the  mainland,  extending 
from  the  ocean  to  ]Mount  Ho^e  Bay  around  the  head  of  Rhode  Island. 
It  is  at  present  obstmcted  at  its  upper  end  by  two  causeways  extend- 
ing across  it.  These  causeways  have  draw  openings,  which  are  of  insuf- 
ficient width  and  depth  for  the  needs  of  commerce,  and  besides  offer 
such  obstruction  to  the  ebb  and  flow  of  the  tides  that  the  currents 
through  them  make  the  passage  dangerous  even  to  boats  of  such  dimen- 
sions as  could  pass  through  them  under  ordinar}''  circumstances. 

The  present  approved  project  provides  for  increasing  the  width  and 
depth  of  the  drnw  opening  in  the  Stone  Bridge,  owned  by  the  State  of 
Rhode  Island,  so  as  to  provide  an  opening  100  feet  wide  and  25  feet 
deep  at  mean  low  water,  estimated  to  cost  $40,000. 

No  work  has  been  done  and  no  funds  expended,  owing  to  the  fact 
that  the  State  assembly's  permission  to  the  tJnited  States  to  widen  and 
deepen  the  draw  opening  in  its  bridge  is  conditioned  in  such  a  way  as  to 
make  it  inoperative  until  the  railroad  company  shall  have  widened  and 
deepened  the  draw  opening  in  its  bridge,  and  to  the  further  fact  that 
the  proposed  work  involves  the  total  destruction  of  the  present  bridge 
and  existing  highway,  while  no  provision  is  made  for  rebuilding  the 
bridge  or  restoring  the  highway.     Until  the  State  of  Rhode  Island 

Sants  the  Federal  Government  the  unconditional  right  to  proceed  with 
e  work  authorized  by  Congress,  and  provides  eitner  for  the  restora- 
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tion  or  discontinuance  of  the  bridge  and  highway,  the  Secretary  of 
War  can  not  proceed  with  the  work.  The  authorities  of  the  State  have 
been  repeatedJy  advised  of  the  existing  complications,  and  of  the  impor- 
tance of  having  the  legislature  take  the  proper  action  to  remove  them. 

The  New  York,  New  Haven  and  Hartford  Railroad  Company  was 
notified  by  the  Secretary  of  War  to  construct  a  suitable  draw  in  its 
bridge  by  May  1,  1899. "  The  time  for  completing  the  new  draw  in  the 
railroad  bridge  was  subseauently  extendea  to  May  1,  1900,  and  later 
to  May  1,  1901,  at  which  aate  the  new  bridge  and  its  approaches  had 
been  completed  and  was  in  use  by  the  company. 

The  dredging  in  the  draw  passage  was  completed  on  May  4, 1901. 

The  general  assembly  of  the  State  adjourned  without  enacting  such 
legislation  as  was  desired  by  the  War  Department  to  enable  it  to  com- 
mence this  work. 

The  tonnage  of  the  river  for  the  year  1900  amounted  to  about  15,000 
tons. 

July  1,  1900,  balance  unexpended $40,000.00 

July  1, 1901,  balance  unexpended 40,000.00 

(See  Appendix  D  7.) 

8.  Sakonnet  Pointy  Rhode  Island, — Sakonnet  Point  is  a  rocky  head- 
land, on  the  eastern  side  of  the  mouth  of  Sakonnet  River,  and  lies 
about  6  miles  east  of  Newport. 

Sakonnet  Point,  in  connection  with  Churchs  Cove,  just  north  of  it, 
forms  an  anchorage  protected  from  the  southeast  to  northeast,  but 
exposed  to  storms  from  the  south  to  the  northwest. 

About  the  vear  1827  a  breakwater  about  200  feet  long  was  built, 
but  it  has  washed  down  to  a  considerable  extent. 

The  present  project,  that  of  1897,  approved  by  the  river  and  harbor 
act  of  March  3,  1899,  provides  for  prolonging  this  old  breakwater  out 
to  a  rock  just  north  of  it  and  raising  the  whole  to  a  height  of  8  feet 
above  mean  low  water,  at  an  estimated  cost  of  $25,000,  which  has 
been  appropriated. 

At  tne  beginning  of  the  last  fiscal  year  the  breakwater  was  nearly 
completed.  During  the  fiscal  year  the  work  was  completed  and  a  sur- 
vey was  made  of  certain  rocks  in  the  harbor  and  a  report  thereon  with 
an  estimate  of  the  cost  of  their  removal  was  submitted  November  19, 
1900.  This  report  was  printed  as  House  Doc.  No.  99,  Fifty-sixth 
Congress,  second  session,  and  is  herewith  as  Appendix  D  19. 

The  work  done  affords  good  shelter  to  the  landing  in  Churchs  Cove. 

The  commerce  of  this  place  is  as  stated  under  the  Sakonnet  River. 

Julyl,  1900,  balance  unexpended $10,278.79 

June  30,  1901,  amount  expended  during  fiscal  year 10, 278.  79 

(See  Appendix  D  8.) 

9,  Pawtacket  River ^  Rhode  Island, — This  river,  otherwise  called 
Seekonk  River,  is  the  upper  portion  of  the  Providence  River,  and 
extends  from  Pawtucket  to  Providence.  Before  improvement  the 
channel  in  the  river  had  a  ruling  depth  of  about  5  feet  at  mean  low 
water. 

Between  1867  and  1873,  $52,000  was  appropriated  to  dredge  the 
channel  to  7  feet  depth.     This  work  was  finished  in  1876. 

The  approved  project  of  1883  provides  for  the  deepending  of  the 
river  so  as  to  secure  a  channel  of  at  least  12  feet  deptii  at  low  water. 
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with  100  feet  width  from  its  mouth,  at  Providence,  up  to  opposite 
Grant  &  Co.'s  wharf  at  Pawtucket,  and  thence  12  feet  depth  with  40 
feet  width  through  a  stone  ledge  for  a  short  distance  farther  to  Paw- 
tucket bridge;  all  at  a  total  cost  estimated  in  1883  at  $382,500,  of 
which  1206,000  was  appropriated  prior  to  1895. 

The  river  and  harbor  act  of  March  3, 1899,  provided  for  straighten- 
ing that  portion  of  the  channel  between  Ten-mile  River  and  Bucklins 
Island;  and  the  available  balance,  together  with  the  further  funds  pro- 
vided by  Congress,  will  be  applied  to  this  work  and  to  deepening  the 
channel  at  points  where  it  has  shoaled. 

At  the  adoption  of  the  existing  project  the  channel  was  narrow  and 
only  about  5  feet  deep. 

The  sum  of  1282,171.96  had  been  exi)ended  on  this  work  up  to  June 
30,  1900,  by  which  a  channel  had  been  secured  100  feet  in  width  and 
12  feet  in  depth  from  the  mouth  of  the  river,  near  Providence,  up  to 
the  lower  wharves  of  the  city  of  Pawtucket;  thence  a  channel  of  40 
feet  width  and  12  feet  depth  had  been  completed  through  the  ledge 
rock  to  the  head  of  navigation. 

At  the  beginning  of  the  fiscal  year  about  one-half  the  work  of 
straightening  the  channel  between  Ten-mile  River  and  Bucklins  Island 
had  also  been  done.  The  contract  for  this  work  was  completed  Octo- 
ber 15,  1900,  leaving  about  400  feet  in  length  of  the  channel  incom- 
plete.    A  12-foot  channel  is  however  available  by  the  original  route. 

The  report  of  a  survey  with  a  view  to  the  further  improvement  of 
the  river  was  submitted  under  date  of  November  25, 1899,  and  printed 
in  House  Doc.  No.  113,  Fifty-sixth  Congress,  first  session,  also  at  page 
1304,  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  effect  of  the  improvement  is  to  cause  the  use  of  vessels  of  deeper 
draft  than  formerly,  larger  cargoes,  and  cheaper  rates.  The  com- 
pleted portion  of  the  channel  has  already  been  a  great  benefit  to  the 
commerce  of  the  river,  which  in  1900  amounted  to  a  tonnage  of  about 
216,060. 

The  work  yet  to  be  done  is  to  straighten  and  deepen  the  channel  in 
its  lower  portions. 

Julyl,  1900,  balance  unexpended $25,347.03 

June  30,  1901,  amount  expended  during  fiscal  year 25, 347. 63 

Amount  (estimated)  required  for  completion  of  existing  project 2S,  580. 35 

A  mount  tnat  can  be  profitably  expendea  in  fiscal  year  ending  June  30, 1903 .    28, 500. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  D  9.) 

10,  Providence  River  and  Na/rragcm8ett  Bay^  Rhode  Island, — ^The 
object  of  this  improvement  is  to  furnish  a  wide  and  deep  channel  for 
foreign  and  coastwise  conamerce  from  the  ocean  to  Providence. 

Before  the  improvement  of  the  river  was  commenced  in  1853  many 
shoals  obstructed  navigation  and  at  one  point  in  the  channel,  a  place 
called '  *  The  Crook,"  the  available  low  water  was  but  4. 6  feet.  Between 
1852  and  1873,  $59,000  was  appropriated  to  secure  first  9  and  then  12 
feet  depth  of  channel.     This  work  was  finished  in  1873. 

The  approved  project  of  1878,  as  modified  in  1882.  provides  for 
deepening  the  river  and  deepening  and  widening  its  ancnorage  basins, 
so  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low  water  with  300 
feet  width  from  the  deep  water  of  Narragansett  Bay  up  to  Providence, 
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B.  L,  and  so  as  to  secure  anchorage  basins  of  20  feet  depth  with  600 
feet  width,  18  feet  depth  with  725  feet  width,  12  feet  depth  with  940 
feet  width,  and  6  feet  depth  with  1,060  feet  width  from  Fox  Point  to 
Field  Point;  all  at  a  total  cost  estimated  in  1882  at  1675,000.  This 
project  was  completed  in  1895. 

The  river  and  harbor  act  of  June  3,  1896,  provided  for  securing  a 
ship  channel  400  feet  in  width  and  of  a  depth  of  25  feet  at  mean  low 
water  from  Sassafras  Point,  in  Providence  Harbor,  through  Provi- 
dence River  and  Narragansett  Bay  by  the  most  direct  route  practica- 
ble to  the  ocean,  by  way  of  the  *  ^Western  Passage,"  so  called,  at  an 
estimated  cost  of  1732,820. 

This  project,  under  which  work  is  now  in  progress,  was  put  under 
the  contmuing-contract  system. 

The  sum  of  $893,023. 79  had  been  expended  on  this  work  up  to  June 
30,  1900,  by  which  Bulkhead  Bock  haa  been  removed  and  the  channel 
300  feet  wide  and  25  feet  deep  had  been  secured  to  the  city  of  Provi- 
dence and  an  anchorage  area  1,060  feet  wide,  with  depths  varying 
from  6  to  20  feet,  had  been  dredged,  but  both  the  channel  and  the 
anchorage  area  now  need  some  redredging.  The  new  channel  400  feet 
wide  and  25  feet  deep  had  been  completed  from  Sassafras  Point  down 
to  Conimicut  light-house  and  about  one-fourth  of  the  remaining  por- 
tion had  been  done. 

During  the  fiscal  year  the  contract  for  the  lower  portion  of  this 
work  was  annulled,  to  take  effect  January  1,  1901,  and  a  now  contract 
was  entered  into,  tne  work  commencing  under  the  new  contract  April 
1,  1901. 

A  report  of  a  survey  of  Providence  Harbor  with  a  view  to  its  further 
improvement  was  submitted  under  date  of  November  11,  1899,  and 
printed  in  House  Doc.  No.  108,  Fifty-sixth  Congress,  first  session, 
and  at  page  1308,  Annual  Report  of  Chief  of  En^neers  for  1900. 

The  available  unexpended  balance  will  be  applied  to  continuing  the 
dredging  in  the  new  ship  channel. 

The  improvement  has  been  of  great  benefit  to  commerce,  which  in 
1900  amounted  to  about  2,763,500  tons. 

July  1,  1900,  balance  unexpended $138,108.60 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 59,000. 00 

197, 108. 60 
June  30,  1901,  amount  expended  during  fiscal  year 17, 122. 48 

July  1,  1901,  balance  unexpended 179,986.12 

July  1,  1901,  outstanding  liabilities 17,972.26 

July  1,  1901,  balance  available 162,013.86 

July  1,  1901,  amount  covered  by  uncompleted  contracts 222, 337. 57 


Amount  (estimated)  required  for  completion  of  existing  project 84, 560. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  inaddition  to  the  balance  available  July  1,  1901 84,560.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  D  10.) 

11.  Removal  of  Oreen  Jacket  Shoal^  Providence^  R.  L — ^This  shoal 
is  in  that  part  of  Providence  River  which  constitutes  the  harbor  of 
Providence.  It  lies  off  the  wharves  on  the  south  front  of  the  city  and 
occupies  a  part  of  the  harbor  that  is  required  for  anchorage  purposes, 
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covering  an  area  of  about  18  acres  between  the  15-foot  curves  and 
about  30  acres  in  all. 

The  approved  project  of  1885  provides  for  the  removal  to  25  feet 
depth  at  low  water  of  a  middle-ground  shoal  of  about  30  acres  area  in 
Providence  River  opposite  the  city,  the  portion  to  be  removed  to  be 
at  least  200  feet  distant  from  the  harbor  lines  of  the  city,  all  at  a  total 
cost  estimated  in  1885  at  1112,346. 

At  the  adoption  of  the  present  project  the  shoal  in  many  places 
carried  only  1  foot  of  water  and  was  a  very  troublesome  obstruction. 

The  sum  of  $103,917.74  had  been  expended  on  this  work  up  to  June 
30,  1900,  by  which  23.8  acres  out  of  the  original  30  of  this  shoal  had 
been  dredged  to  25  feet  depth,  and  a  16-foot  depth  had  been  secured 
over  the  central  and  largest  portion  of  the  shoal  in  addition  to  a  20-foot 
depth  in  the  main  channel,  making  an  important  addition  to  the  anchor- 
age facilities  of  Providence  Harbor. 

The  report  of  a  survey  with  a  view  to  the  further  improvement  of 
this  locality  was  submitted  November  11,  1899,  and  printed  in  House 
Doc.  No.  108,  Fiftv-sixth  Congress,  first  session,  and  at  page  1308, 
Annual  Report  of  Chief  of  Engineers  for  1900. 

No  work  was  in  progress  during  the  year,  as  no  funds  were  appro- 
priated by  the  river  and  harbor  act  of  1899. 

The  removal  of  this  shoal  will  enable  vessels  to  anchor  outside  of 
the  channel,  and  thus  remove  an  obstruction  to  vessels  going  to  or  from 
the  Providence  wharves. 

Further  funds  will  be  applied  to  extending  the  area  of  25  feet  depth. 

July  1,  1900,  balance  unexpended $332.26 

June  30,  1901,  amount  expended  during  liacal  year 117. 84 

July  1,  1901,  balance  unexpended 214.42 

Amount  (estimated)  required  for  completion  of  existing  project 8, 096. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1 ,  1901 8, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  D  11.) 

12.  Fall  Ri/ver  Harbor^  Mdsaachvsetta. — Fall  River  Hiirbor  lies  at 
the  mouth  of  Taunton  River,  in  the  nortlieastern  angle  of  Mount  Hope 
Bay,  which  empties  into  the  ocean  through  Narragansett  Bay  and 
Sakonnet  River.  It  forms  the  port  of  entry  of  the  city  of  Fall  River, 
the  largest  cotton  manufacturing  city  in  the  United  States. 

Before  improvement  the  reentrant  in  the  wharf  line  north  of  the  Old 
Colony  Steamboat  Company's  wharf  was  limited  to  about  6  feet  depth 
of  water,  and  a  considerable  area  of  the  harbor,  especially  in  front  of 
the  upper  wharves,  carried  much  less  depth  of  water  than  existed  in 
its  approaches. 

The  project  of  1874  provided  for  deepening  an  area  in  front  of  the 
wharves  immediatly  north  of  the  Old  Colony  Steamboat  Company's 
wharf  160  feet  wide  to  12  feet,  and  an  additional  width  of  100  feet  to 
11  feet  at  mean  low  tide.  This  improvement  was  completed  in  1878, 
with  an  expenditure  of  $30,000. 

The  existing  project,  approved  by  the  river  and  harbor  act  of  March 
8,  1899,  provides  for  a  channel  300  feet  wide  and  25  feet  deep  at  mean 
low  tide  along  the  city  front  between  the  Old  Colony  wharf  and  deep 
water  at  the  upper  end  of  the  city  front,  at  an  estimated  cost  of 
968,060.47* 
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At  the  adoption  of  the  present  project  the  proposed  new  channel 
had  a  minimum  depth  of  about  14  feet. 

The  sum  of  $49,997.40  had  been  expended  on  this  work  up  to  June 
30,  1900,  by  which  the  project  of  1874,  and  the  lower  reach  of  the 
channel  of  the  existing  project,  embracing  nearly  one-half  of  the  pro- 
posed work,  had  been  completed. 

A  harbor  line  for  this  narbor  was  approved  by  the  Secretary  of 
War  January  12,  1900.  Its  location  has  been  marked  with  eranite 
bounds.  For  description  of  harbor  line,  etc.,  see  page  1311  in  Annual 
Beport  of  the  Chief  of  Engineers  for  1900. 

No  work  was  done  during  the  past  fiscal  year. 

The  work  required  to  complete  the  existing  project  is  dredging  the 
upper  portion  of  the  new  channel. 

The  commerce  of  the  port  in  1900  amounted  to  about  3,500,000  tons, 
and  the  proposed  improvement  will  give  increased  facilities  for  deeper 
draft  vessels. 

July  1,  1900,  balance  unexpended $2. 60 

June  30,  1901,  amount  expended  during  fiscal  year 2. 60 


'Amount  Tefltimated)  required  for  completion  of  existing  project 38, 060. 47 

Amount  mat  can  be  profitably  expended  in  fiscal  vearendmgJune30, 1903.     38, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  D  12.) 

13.  Newport  Harbor^  Bhode  Island. — This  harbor  is  at  the  main 
entrance  to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily 
accessible  harbor  of  refuge  to  foreign  and  coastwise  commerce. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited 
by  shoals,  and  it  was  not  adequate  to  the  number  and  size  of  the  vessels 
seeking  it  for  refuge.  The  southern  or  main  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island,  and  the  northern 
entrance  by  a  sharp  rocky  spit  near  Rose  Island,  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet. 

Between  1873  and  1875,  $28,500  was  appropriated  to  secure  12  feet 
depth  in  the  harbor.     This  work  was  completed  in  1876. 

The  approved  project  of  1880,  as  modified  in  1882, 1883, 188i,  1890, 
and  1895,  provides  for  the  widening  and  deepening  of  the  channel  from 
Narragansett  Bay  into  Newport,  so  as  to  secure  15  feet  depth  at  low 
water,  with  at  least  750  feet  width;  for  the  extension  of  the  13-foot 
depth  and  10- foot  depth  anchorage  basins;  and  for  dredging  a  channel 
10  feet  deep  along  the  State  harbor  line  southward  to  opposite  the  gas 
company's  whari;  for  the  partial  cutting  oflf  of  the  shoal  spit  at  the 
soutnern  end  of  Goat  Island,  and  for  the  construction  of  jetties  on  the 
western  shore  of  Goat  Island  so  as  to  protect  the  end  of  this  island 
from  erosion  and  to  prevent  the  drift  of  sand,  etc.,  around  the  island 
into  the  adjacent  parts  of  the  channel  and  harbor;  and  for  the  removal 
of  Spindle  Rock,  a  sharp  rocky  spit  near  Rose  Island;  all  at  a  total  cost 
estimated  in  1895  at  $206,200. 

At  the  adoption  of  the  existing  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  and  its  anchorage  area  was  too  small  for  the 
craft  seeking  harborage  at  this  place  during  the  summer  and  all  the 
year  during  storms. 

The  sum  of  (105,318.63  had  been  expended  on  this  work  up  to  June 
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30, 1900,  by  which  the  15-foot  channels  and  13-foot  and  10-foot  anchor- 
age basins  and  the  10- foot  channel  had  been  completed,  the  shoal  spit 
at  the  southern  end  of  Goat  Island  had  been  cut  off,  and  one  jetty  138 
feet  long  had  been  built  westward  from  Goat  Island. 

There  is  now  a  15-foot  channel  through  the  inner  harbor,  and  all 
other  features  of  the  project  have  been  completed  excepting  the 
removal  of  a  few  shoal  spots  of  hardpan  and  bowlders  still  remaining 
in  the  13-foot  anchorage  basin. 

No  work  has  been  done  during  the  past  fiscal  year. 

The  work  required  to  complete  the  existing  project  is  the  clearing 
up  of  certain  shoal  places  in  the  harbor  proper. 

As  the  improvement  of  this  harbor  has  progressed  there  has  been  a 
large  increase  in  the  size  and  number  of  vessels  using  the  harbor. 
The  commerce  for  1900  shows  a  tonnage  of  about  498,000  tons,  princi- 
pally fish,  coal,  and  general  merchandise. 

July  1, 1900,  balance  unexpended $189. 89 

June  30, 1901,  amount  expended  during  fiscal  year 189. 89 


Amount  (estimated)  required  for  completion  of  existing  project ....    39, 200. 00 

" '  rexpendeainfi8calyearendmgJune30,l 


Amount  that  can  be  profitabl  v  expended  in  fiscal  year  endmg  June  30, 1903 .    39, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  D  13.) 

H.  Harbor  of  refuge  at  Point  Judith.  Rfwde  Island, — Point  Judith 
is  the  southeastern  extremity  of  Soutn  Kingston,  B.  I.,  and  marks 
the  southwestern  entrance  to  Narragansett  Bay.  A  long  ledge,  known 
as  Squid  Ledge,  extends  for  nearly  a  mile  in  a  south  by  easterly 
direction,  about  1.5  miles  west  of  the  point. 

The  existing  project  of  1889  provides  for  the  construction  at  this 
point  of  a  national  harbor  of  refuge  nearly  a  mile  square  by  means  of 
stone  breakwaters  built  partly  on  Squid  Ledge  and  planned  so  as  to 
give  protection  against  easterly,  southerly,  and  westerly  storms,  the 
mainland  itself  forming  a  protection  on  the  north,  all  at  a  total  cost 
estimated  in  1889  at  $1,250,000,  all  of  which  has  been  appropriated. 

By  the  act  of  July  13,  1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project  on  the  basis 
of  the  above  estimated  total  cost,  the  work  to  be  paid  for  as  appro- 
priations should  from  time  to  time  be  made  by  law. 

At  the  adoption  of  the  project  this  point  was  a  specially  dangerous 
place  for  boats  and  tows  to  pass  during  storms  and  even  ordinarily 
Dad  weather. 

The  sum  of  11,243,626.95  had  been  expended  on  this  work  up  to 
June  30,  1900,  by  which  the  breakwater  had  been  built  to  a  total 
length  of  6,970  feet,  with  a  height  of  10  feet  above  mean  low  water. 
It  incloses  an  area  of  about  1  square  mile  with  12  feet  of  water,  and 
about  0.92  of  a  mile  with  18  feet  of  water,  more  than  two-thirds  of 
which  is  over  25  feet  deep.  Three  beacon  lights  had  been  established 
and  maintained  on  the  breakwater. 

During  the  past  fiscal  year  no  operations  were  in  progress,  but 
three  small  lights  were  maintained. 

The  limit  of  cost  of  this  improvement,  as  fixed  by  law,  was  based 
on  an  estimate  prepared  in  1889  from  the  best  information  then 
available.  Experience  and  additional  information  gained  since  that 
time  show  that  to  secure  all  the  beneficial  results  designed  to  be 
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accomplished  by  the  breakwater  and  to  properly  strengthen  and  extend 
it  furtner  appropriations  are  necessary. 

The  total  amount  of  the  original  estimated  cost  having  been  appro- 
priated, an  estimate  of  $444,310.98  is  submitted  as  the  additional  sum 
that  will  be  required  to  strengthen  the  breakwater  and  make  the 
necessary  additions  to  it,  as  recommended  by  a  Board  of  Engineers  in 
report  of  October  23,  1896.  (See  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  p.  920.) 

It  is  proposed  to  apply  the  balance  available  to  maintenance  of 
lights  and  repair  of  the  breakwater. 

Further  work  is  dependent  upon  additional  appropriations.  Four 
hundred  and  thirteen  vessels  of  all  classes  sought  refuge  in  the  pro- 
tected harbor  during  the  year  ending  December  31,  1900. 

July  1,  1900,  balance  unexpended $6, 411. 66 

June  30,  1901,  amount  expended  during  fiscal  year 1, 523.  73 

July  1 ,  1901 ,  balance  unexpended 4, 887. 93 

July  1 ,  1901,  outstanding  liabilities 125. 00 

July  1,  1901,  balance  available .• 4, 762. 93 

'Amount  (estimated)  required  for  completion  of  existing  project 444, 310. 98 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 300, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  D  14.) 

15.  Entrance  to  Point  Jiidith  Pond^  Rhode  Island. — Point  Judith 
Pond  is  a  shallow-draft  salt  pond,  lying  in  rear  of  the  sandj'  beach  of 
the  Rhode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  the  people  of  the  neigh- 
borhood IS  the  reopening  of  an  old  entrance  long  ago  closed  by  the 
ocean  storms. 

The  present  entrance  to  this  pond  is  very  shallow  (less  than  3  feet), 
crooked,  and  variable  in  location,  and  lies  about  a  mile  west  of  the 
former  entrance. 

There  is  at  present  no  approved  project  for  the  improvement  of  this 
pond  entrance. 

Up  to  June  30,  1900,  $518.38  had  been  expended  in  surveys. 

July  1,  1900;  balance  unexpended $9,481.62 

July  1 ,  1901 ,  balance  unexpended 9, 481. 62 

(See  Appendix  D  15.) 

16.  Harbm*  of  refuge  at  Block  Island^  Rhode  Island. — This  island 
is  about  14  miles  east  of  the  eastern  end  of  Long  Island,  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
medium  amft  vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  construction  of  the  present  harbor.  Block  Island  had  no  har- 
bor which  afforded  protection  for  decked  vessels. 

Between  1870  and  1876,  $285,000  was  appropriated  for  a  breakwater 
for  a  harbor  for  medium  draft  vessels,  this  work  being  completed  in 
1878.  Between  1880  and  1882,  |25,000  was  appropriated  for  dredging 
an  inner  basin  and  the  protection  of  the  shore  next  the  breakwater, 
this  work  being  completed  in  1884.  In  1884,  $15,000  was  appropri- 
ated for  additions  to  the  old  breakwater,  this  money  being  so  spent 
and  work  completed  in  1884-86. 
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The  project  of  1884,  as  modified  in  1888,  provided  for  the  construc- 
tion of  a  harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting 
of  an  enlarged  inner  harbor  (or  basin),  800  feet  square,  for  small  ves- 
sels and  an  exterior  harbor  for  larger  ones,  at  a  total  cost  estimated  in 
1888  at  $76,000.     This  project  was  practically  completed  in  1893. 

The  existing  project,  that  of  1895,  based  on  the  report  of  the  sur- 
vey ordered  in  tne  river  and  harbor  act  of  August  18, 1894  (see  House 
Doc.  No.  83,  Fifty-fourth  Congress,  first  session,  and  page  674, 
Annual  Report  of  the  Chief  of  Engineers  for  1896),  provides  for  rais- 
ing the  entire  breakwater  to  proper  height  and  stopping  sand  leaks 
between  certain  points  and  dredging  the  main  inner  harbor  to  a  depth 
of  10  feet,  at  an  estimated  cost  of  1^3,986. 

At  the  adoption  of  the  present  project  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  the  proper  harborage  of  the 
craft  seeking  refuge  at  this  place  during  stoims  and  bad  weather. 

The  sum  of  $412,576.11  had  been  expended  on  this  work  up  to  June 
30,  1900.  Under  the  project  of  1888  the  gap  in  the  old  breakwater 
had  been  filled  up  so  as  to  make  the  breakwater  of  1,900  feet  total 
length;  the  sea  walls  of  the  inner  harbor  had  been  completed  except 
as  to  stone  fender  piers  at  the  entrance;  wooden  fender  piers  had  been 
built  for  present  uses;  the  woi-st  rocks  and  bowldei*s  had  been  removed 
from  the  new  inner  harbor;  the  shoal  west  of  the  breakwater  had  been 
dredged  to  a  depth  of  9  feet  from  the  steamboat  wharf  to  within  100 
feet  of  the  north  wall,  and  the  entrance  to  the  inner  harbor,  which 
had  shoaled  up  from  tne  drift  of  sand  through  the  main  breakwater, 
had  been  partially  dredged  to  a  depth  of  12  feet  and  redredged  to  10 
.  feet  depth  several  times.  The  north  wall  of  the  enlarged  inner  har- 
bor had  been  strengthened  and  repaired,  About  $14,000  of  the  above 
amount  had  been  expended  in  maintaining  the  channel  at  the  entrance 
to  the  inner  harbor  and  repairing  and  strengthening  the  harbor  walls. 

No  work  was  in  progress  during  the  past  fiscal  year. 

It  is  estimated  that  $2,500  will  be  required  each  year,  until  the  main 
breakwater  is  made  sand  tight,  to  dredge  the  entrance  to  the  inner  har- 
bor. The  cost  of  necessary  repairs  to  mamain  breakwater  is  included 
in  the  estimate  for  the  existing  project. 

Additional  funds,  if  provided,  will  be  applied  to  repairing  the  'main 
breakwater,  making  it  sand  tight  in  certain  parts^  ana  to  dredging  the 
inner  harbor. 

In  1900  the  commerce  amounted  to  about  63,281  tons,  an  increase 
over  previous  years. 

July  1,  1900,  balance  unexpended $3,923.89 

June  30,  1901,  amount  expended  during  fiscal  year 2, 654. 97 

July  1,  1901,  balance  unexpended 1,268.92 

July  1,  1901,  outstanding  liabilities 30.00 

July  1,  1901,  balance  available 1,238.92 


Amount  (estimated)  required  for  completion  of  existing  project 78, 985. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  D  16.) 
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17,  Oreat  Salt  Pond^  Block  Island^  Rhode  Island, — ^The  Great  Salt 
Pond  is  located  about  the  center  of  Block  Island  and  contains  an 
anchorage  area  of  150  acres  for  vessels  drawing  18  feet  and  over. 
The  work  of  converting  the  pond  into  a  harbor  or  refuge  by  making 
a  channel  through  the  beach  on  the  west,  connecting  it  with  deep 
water  in  the  ocean,  was  started  by  the  State  of  Rhode  Island  and  the 
town  of  New  Shoreham. 

The  channel,  under  the  approved  project  of  1896,  is  to  be  600  feet 
wide  and  to  have  a  central  depth  of  25  feet  for  a  width  of  150  feet, 
sloping  gradually  to  12  feet  in  a  width  of  504  feet,  the  channel  seaward 
to  be  protected  on  the  south  by  a  jetty  extending  to  the  18-foot  con- 
tour and  on  the  north  by  a  jetty  about  500  feet  long. 

At  the  time  work  commenced  under  the  General  Government  a 
channel  of  varying  width  and  depth  had  been  dredged  with  the  money 
appropriated  by  the  State  and  town,  which  would  permit  of  12-foot 
draft  being  carried  in,  although  there  were  two  9-foot  spots  left  in 
mid-channel.  The  south  jetty  nad  been  built  out  837  feet  and  a  north 
jetty  250  feet  long  had  also  been  built,  but  at  a  distance  of  720  feet 
rrom  the  south  jetty  instead  of  600  feet,  as  called  for  in  the  adopted 
project. 

Up  to  June  30, 1900,  $51,112.01  of  the  Congressional  appropriations 
had  been  expended.  The  south  jetty  had  been  extended  out  to  the 
18-foot  contour  and  at  that  date  was  undergoing  repairs.  The  work 
of  dredging  an  18-foot  channel  300  feet  wide  was  in  progress  and  a 
width  of  175  feet  had  been  completed.  Under  date  of  June  15,  1900, 
a  modified  project  was  approved,  extending  the  south  jetty  350  feet, 
building  a  north  jetty  600  feet  from  it  and  about  1,200  feet  long,  and 
providing  for  a  revetment  of  the  banks  where  the  channel  passes 
through  the  beach,  at  a  cost  of  $215,000  in  addition  to  what  has  already 
been  appropriated. 

During  tne  past  fiscal  year  the  18-foot  channel  300  feet  wide  was 
completed  and  one  cut  about  30  feet  wide  and  25  feet  deep  was  made 
through  the  center. 

About  $2,500  has  been  expended  in  repairing  the  south  jetty,  and  it 
is  estimated  that  $5,000  in  addition  to  this  will  be  required  for  further 
repairs  to  the  jetty.     The  funds  for  this  are  on  hand. 

There  is  at  present  a  channel  of  300  feet  width  and  18  feet  depth  at 
low  water. 

There  remains  to  complete  the  existing  project  the  construction  of 
jetties  as  planned  and  dredging  to  secure  the  width  and  depths  projected. 

July  1,  1900,  balance  unexpended $38, 887. 99 

June  30,  1901,  amount  expended  during  fiscal  year 33, 634.  75 


July  1,  1901,  balance  unexpended 5, 253. 24 

Amount  (estimated)  required  for  completion  of  existing  project 215, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  11901 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  D  17.) 

18,  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— Schooners  Laura  Robinsoyi,,  David  Siner^  and  Electa  bailey^ 
and  steamer  Ardanhii. — The  Laura-  Rohiiwon  was  sunk  in  June,  1900, 
in  40  feet  depth  of  water,  in  main  channel,  between  the  Shovelful  and 
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Pollock  Rip  light-ships.  The  David  Siner  sank  during  December,  1900, 
in  4  fathoms  of  water  at  a  point  about  If  miles  W.S.  W.  from  Pollock 
Rip  light-ship.  The  Electa  Bailey  stranded  on  Hardings  Beach,  Chat- 
ham Mass.  The  British  steamer  Ardam.hu  was  sunk  by  collision  in 
Vineyard  Sound,  near  Robinsons  Hole,  January  23,  1900. 

The  wrecks,  excepting  the  Electa  Bailey^  were  completely  destroyed 
during  the  year,  at  a  cost  to  the  United  States  of  $5,622.66. 

(See  Appendix  D  18.) 

EXAMINATIONS  AND   SURVEYS  MADE   IN   COMPLIANCE   WITH   EMERGENOT 
RIVER  AND   HARBOR  ACT   APPROVED  JUNE   6,    1900. 

Preliminaiy  examinations  and  surveys  of  the  following  localities 
were  made  by  the  local  officers,  and  reports  thereon  submitted  through 
the  division  engineer: 

i.  Freliminary  examination  and  survey  of  Sakonnet  Biwer,  Bhode 
Island^  to  ascei^tam  the  adviaahiUfy  and  cost  of  removing  roclcs  which 
are  an  obstruction  to  navigation. — Report  dated  July  11,  1900,  on  pre- 
liminary examination,  was  submitted  oy  Maj.  D.  W.  Lockwood,  Corps 
of  Engineers,  and  report  dated  November  19, 1900,  on  survey,  by  Maj. 
George  W.  Goethals,  Coi'ps  of  Engineers.  Major  Goethals  presented 
a  plan  for  improvement  at  an  estimated  cost  of  $10,000.  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Doc.  No.  99,  Fifty- 
sixth  Congress,  second  session.     (See  also  Appendix  D  19.) 

2.  PreliminaTy  examination  of  Pa/wtuchet  Blver^  Bhode  Island^  with 
a  vieio  to  securing  a  channel  200  feet  wide  and  18  feet  deep  from  the 
mouth  of  the  river  at  Providence  to  the  lower  wharves  in  the  cityof 
Paxotucket, — Major  Lockwood  submitted  report  Julv  5,  1900.  The 
improvement  of  this  locality  in  the  manner  indicated  is  not  deemed 
advisable.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  89,  Fifty-sixth  Congress,  second  session.  (See  also 
Appendix  D  20.) 

S,  Prelim  hiary  examination  and  su/rvey  of  Ohio  Beef  {Ledae)  located 
in  tlie  east  passage  of  Narragansett  Bay^  Uhode  Island^  with  a  view  to 
determining  ths  advisability  of  its  removal, — Report  on  preliminarv 
examination,  dated  July  5,  1900,  was  submitted  by  Major  Lockwood, 
and  report  on  survey,  dated  December  8, 1900,  by  Major  Goethals.  A 
plan  for  improvement  at  an  estimated  cost  of  $307,200  is  presented. 
The  reports  were  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  217,  Fifty -sixth  Congress,  second  session.  (See  also  Appendix  D 
21.) 

K^IPROVEMENT  OF  RIVERS  AND  HARBORS  IN   CONNECTICUT,  AND  OF 
PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECTICUT. 

This  district  was  in  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  Edward  H.  Schulz, 
Corps  of  Engineers.  Division  Engineer,  Col.  G.  L.  Gillespie,  Corps  of 
Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States 
Army),  to  May  3,  1901,  and  Col.  Chas.  R.  Suter,  Corps  of  Engineers, 
since  May  9,  1901. 

1.  Pawcatuck  Blver^  Bhode  Island  and  Connecticut, — The  navigable 
part  of  the  Pawcatuck  River  extends  5  miles  from  the  town  of  West- 
erly, R.  I.,  to  its  outlet  in  Little  Narragansett  Bay;  thence  the  navi- 
gable channel  extends  through  Little  Narragansett  Bay  2i  miles  to 
Stonington  outer  harbor,  which  forms  the  approach  to  the  bay  and 
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river.  Little  Narragansett  Bay  is  about  li  miles  wide  and  2i  miles 
long,  and  is  separated  from  the  ocean  by  a  sand  beach.  Its  outlet  into 
Stonington  Harbor  is  about  three-fifths  of  a  mile  wide.  Pawcatuck 
River  nas  a  width  of  about  one- third  of  a  mile  at  its  mouth,  and 
diminishes  to  200  feet  at  Westerly;  its  average  width  is  1,000  feet. 

Before  improvement  the  channel  of  the  river  was  crooked  and 
obstructed  by  numerous  shoals,  on  some  of  which  there  was  but  li 
feet  at  mean  low  water,  and  4i  feet  was  the  greatest  depth  that  could 
be  carried  across  the  shoals  of  the  bay.  The  mean  tidal  oscillation  is 
2.6  feet  at  the  mouth  of  the  river  and  2.3  feet  at  Westerly.  (For 
maps  see  Annual  Report  of  the  Chief  of  Engineers  for  1879,  p.  314;  for 
1885,  p.  624,  and  House  Doc.  No.  62,  Fifty-fourth  Congress,  first 
session.) 

The  present  approved  project,  that  of  1896,  based  on  the  report  of 
the  survey  ordered  in  the  river  and  harbor  act  of  August  18,  1894, 
provides  for  a  channel  of  10  feet  depth  at  mean  low  water  from  Ston- 
mgton  to  Westerly,  with  a  width  oi  200  feet  from  Stonington,  Conn., 
to  Avondale,  R.  1.,  a  distance  of  about  4  miles;  a  width  of  100  feet 
from  Avondale  to  the  lower  wharves  of  Westerly,  a  distance  of  about 
3  miles,  and  a  width  of  40  feet  between  the  upper  and  lower  wharves 
at  Westerly,  a  distance  of  about  one-half  mue,  at  a  total  estimated 
cost  of  $200,361.60. 

The  sum  of  $163,906.85  had  been  expended  up  to  June  30,  1900,  by 
which  the  8-foot  channel  had  been  completed  under  previous  projects 
from  Stonington  to  Westerly,  and  under  the  new  10-foot  project  the 
40-foot  channel  opposite  the  wharves  at  Westerly  and  1,800  linear  feet 
of  the  100-foot  channel  below  the  wharves  had  been  completed  to  the 
projected  depth  of  10  feet  by  the  removal  of  ledge  rock  and  bowlders 
and  by  dredffinff. 

Owing  to  lack  of  funds  nothing  in  furtherance  of  the  project  was 
done  during  the  fiscal  year.-  The  estimate  submitted  for  fiscal  year 
ending  June  30,  1903,  contemplates  extending  the  channel  down- 
stream. 

No  work  having  been  done  at  the  lower  end  under  the  new  project. 
7  feet  at  mean  low  water  was  the  maximum  draft  that  could  be  carried 
from  Stonington  to  Westerly  at  the  close  of  work,  and  it  is  believed 
that  the  channel  across  Little  Narragansett  Bay  has  shoaled  in  places 
to  a  depth  of  6i  feet  since  that  time. 

The  effects  of  the  improvement  are  the  use  of  a  larger  class  of  ves- 
sels than  formerly,  larger  cargoes,  and  cheaper  freights  on  them. 


Table  of  comparative  statistics. 

Vessels  of  all  kinds,  each  ar- 
rival and  departure  togeth- 
er being  counted  as  one. 

Freight  tonnage. 

Date. 

,     ,      Compared  with  pre- 
Beceived           ceding  report 

No.        Draft. 

Tonnage. 

shipped 

1890 

1,285 
2,045 
1.774 
1,824 
6,009 
6,008 
4,469 
4,405 
4,290 

Feet. 
2  to   8 
6  to  10 
5  to  10 
2  to  10 
2  to  10 
2  to  10 
2to   8 
2to   8 
2  to   8 

StoSOO 
StoSOO 
StoSOO 
3to800 
S  to  800 
3to800 
S  to  200 
8to200 
S  to  200 

Tons. 
28,66 
35,96 

1893 

1894 

52,80 

1896 

48.67 

1896 

89,08 

1897 

46,02 

1898 

131,60 

1899 

66,74 
67,63 

1900 

The  reported  value  of  this  commerce  lor  1900  was  $344,813. 
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July  1,  1900,  balance  unexpended -194.16 

June  30,  1901 ,  amount  expended  during  fiscal  year 1.38 

July  1, 1901,  balance  unexpended 92. 78 

Amount  (estimated)  required  for  completion  of  existing  project 170, 361. 60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  El.) 

i.  Harbor  of  refuqe  at  Stonington^  Conn. — Stonington  Harbor  lies 
on  the  north  side  oi  the  eastern  entrance  from,  the  ocean  into  Long 
Island  Sound,  and  its  breakwaters  are  for  the  purpose  of  making  a 
harbor  of  refuge  for  vessels  entering  and  leaving  this  entrance. 
Stonington  Harbor  originally  was  an  open  bay,  unprotected  from 
southerly  storms  and  obstructed  by  a  shoal  having  a  low- water  depth 
of  about  6  feet  at  the  shoalest  pai-t.  The  mean  tidal  oscillation  is  2.7 
feet.  (For  maps  see  Annual  Keport  of  the  Chief  of  Engineers  for 
1882,  p.  598,  p.  632  of  1884,  p.  848  of  1893,  and  for  further  information 
p.  586  of  1881.) 

The  approved  project  of  1880  provides  for  the  construction  of  an 
eastern  breakwater  as  a  protection  to  the  outer  harbor,  this  breakwater, 
about  half  a  mile  long,  to  extend  from  the  vicinity  of  Bartletts  Reef 
to  the  vicinity  of  the  middle  ground  shoal,  or  until  it  gives  sufficient 

!)rotection  to  the  harbor  against  southerly  winds,  all  at  a  total  cost 
estimated  in  1884)  of  f rom^l43,000  to  $191,000,  according  to  length. 
This  did  not  include  the  cost  of  a  light-house  foundation  on  the  west- 
ern end  of  the  structure.  The  positions  of  the  ends  of  this  breakwater 
have  not  been  definitely  determined. 

At  the  adoption  of  the  present  project,  that  of  1880,  the  outer  harbor 
had  no  eastern  breakwater. 

To  June  30, 1900,  $148,283.99  had  been  expended  on  the  present 
project,  with  its  subsequent  additions,  completing  2,900  linear  feet  of 
the  eastern  breakwater,  at  a  cost  of  $143,011.85,  and  under  an  addition 
to  the  project  in  1884  a  cut  across  Noyes  Shoal,  160  feet  wide  and  17 
feet  deep  at  mean  low  water,  had  cost  ^,187.22,  and  under  an  addition 
to  the  project  in  1896  a  dike  or  water  break  around  Stonington  Point 
had  cofet  $3,352.77-  The  sum  of  $184,408.83  had  been  expended  on 
previous  projects,  including  the  western  breakwater  and  dredging  at 
the  entrance  of  the  harbor,  making  the  aggregate  expended  to  that 
date  under  projects  for  Stonington  Harbor  $336,395.09.  The  deepen- 
ing of  the  harbor  has  brought  about  a  large  increase  in  commerce,  and 
the  construction  of  breakwaters  affords  a  harbor  of  refuge  for  vessels 
of  all  kinds  in  the  inner  and  outer  harbors,  which  is  extensively  used 
as  such.  The  maximum  draft  that  could  be  carried  to  the  docks  at 
time  of  last  survey,  in  1895,  was  the  project  depth  of  12  feet  at  mean 
low  water,  and  as  far  as  known  that  depth  still  exists. 

During  the  fiscal  year  a  light  was  maintained  on  the  unfinished 
breakwater.     Nothing  in  furtherance  of  the  project  was  done. 

The  breakwater  is  built  to  a  point  satisfying  the  conditions  laid 
down  in  the  original  project  drawn  by  the  Board  of  Engineers  in  1880, 
and  the  project  is  therefore  completed.     Arrangements  have  been 
made  for  the  transfer  of  the  lighting  to  the  Light-House  Board. 
ENG  1901 12 
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Table  of  comparative  Oalislics. 

Vessels  of  all  kinds,  each  ar- 
rival and  departure  togeth- 
er being  counted  as  one. 

Freight  tonnage. 

Date. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

1 

Tonnage. 

No. 

Draft. 

Increase. 

Decrease. 

1891 

6,800 
4,018 
3,201 
8,201 
8,960 
4  266 
8.466 
3,466 

Feet. 
2itol2 
3  to  12 
8  to  12 

4to  1,600 
80  to  1,600 
.%tol.600 

Tom. 

274,014 

800,000 

806,760 

299,870 

822,814 

849,660 

846,800 

489,000 

Tons. 

Tom. 

1802 

26,986 
6,750 

1898 

1894            

8    tol2     30tol,600 
8   tol2     20tol,600 
2|tol2      7tol,600 
2*tol2     25tol,600 
2|tOl2     2fitol.fi00 

5,880 

1896 

22.944 
26,886 

1896       

1898 

4,150 

1899       

148,600 

The  estimated  value  of  this  commerce  for  1899  is  $84,984,125. 

July  1,  1900,  balance  unexpended $573.79 

June  30,  1901,  amount  expended  during  fiscal  year 573. 79 

(See  Appendix  E  2.) 

3.  Mystic  RweTy  Connecticuit. — ^This  project  was  reported  completed 
last  year. 

During  the  fiscal  year  the  small  balance  remaining  was  applied  to 
completing  the  pro  rata  of  office  and  general  expenses  allotted  to  the 
wort  at  the  begmning  of  the  year. 

Julyl,  1900,  balance  unexpended $246.85 

June  30,  1901,  amount  expended  during  fiscal  year 246. 85 

(See  Appendix  E  3.) 

^.  Thames  Ewer^  Gonnecti/mt. — ^This  river  is  a  tidal  stream  formed 
by  the  confluence  of  two  small  streams  at  Norwich,  Conn.,  which  is 
the  head  of  navigation,  and  extends  thence  to  Long  Island  Sound,  a 
distance  of  16  mues.  For  11  miles  above  its  mouth  the  river  has  a 
natural  channel  of  13  to  80  feet  depth,  but  for  the  upper  4  miles  the 
available  depth  was  originally  but  6  feet  at  mean  low  water.  The 
tidal  oscillation  is  3.1  feet  at  Norwich  and  2.5  feet  at  the  mouth.  The 
lower  stretch  of  the  river  forms  the  harbor  of  New  London. 

Shaws  Cove,  New  London  Harbor,  is  a  cove  on  tie  west  side  of 
Thames  River,  about  2  miles  above  its  mouth,  and  constitutes  the 
southern  water  front  of  the  business  portion  of  the  city  of  New  Lon- 
don. It  is  separated  from  the  river  by  the  embankment  and  trestle  of 
the  New  York,  New  Haven  and  Hartford  Railroad,  having  a  draw  of 
66  feet  width.  The  natural  depth  in  Shaws  Cove  was  from  2i  to  8  feet 
at  mean  low  water  in  a  narrow  and  crooked  channel  bordered  by  flats. 
The  latest  published  maps  of  the  river  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1894,  page  628,  and  of  Shaws 
Cove,  1893,  page  904.  Harbor  lines  were  established  in  Shaws  Cove 
in  1893,  and  along  the  New  London  water  front  in  1899. 

Under  an  appropriation  made  in  1836  a  project  was  adopted  for 
making  a  channel  14  feet  deep  at  high  water  (11  feet  at  low  water),  bv 
dredging  and  by  building  dikes,  at  an  estimated  cost  of  172,660.  Work 
was  stopped  in  1839  by  exhaustion  of  appropriations  before  the  project 
was  completed. 

The  present  project,  adopted  in  1866  and  modified  in  1876-82-88-92, 
consists  in  making  and  maintaining  by  dredging  and  a  system  of  train- 
ing walls  a  channel  200  feet  wide  f  rom*New  London  to  Norwich,  to  be 
16  feet  deep  at  mean  low  water  to  AUyn  Point,  and  thence  to  Norwich 
to  be  14  feet  deep,  together  with  dredging  in  Shaws  Cove,  New  Lon- 
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don,  to  make  a  channel  100  feet  wide  and  12  feet  deep,  and  an  anchor- 
age basin  of  the  same  depth  and  of  about  7i  acres  area.  The  estimated 
cost  from  the  beginning  is  $457,600.  The  estimated  cost  of  mainte- 
nance is,  approximately,  $8,000  per  year. 

Up  to  June  30,  1900,  $402,506.57  had  been  expended  under  the 
present  project.  Three  of  the  five  proposed  training  walls  had  been 
completed  and  the  fourth  nearly  so.  The  proposed  river  channel  was 
completed  to  Allyn  Point;  thence  to  Noi-wich  it  had  been  made  the  full 
depth  of  14  feet,  with  widths  from  175  to  100  feet,  and  the  larger  part 
of  the  middle  ground  at  Norwich  had  been  removed.  The  12-root 
channel  in  Shaws  Cove  had  been  completed,  and  the  anchorage  basin 
had  been  nearly  finished. 

During  the  tiscal  year  ending  June  30,  1901,  the  balance  of  funds 
available  was  applied  to  the  project  by  the  completion  of  the  work  left 
unfinished  by  the  contractor.  The  work  was  done  by  the  United 
States  on  open-market  basis  at  prices  which  protect  the  Government 
from  loss. 

Further  appropriations  will  be  applied  to  maintenance  and  improve- 
ment by  restoring  project  dimensions  where  impaired  and  to  widening 
channels  which  have  not  yet  been  opened  to  full  width. 

Commerce  at  Norwich  and  Allyn  J?oint  consists  mainly  of  coal,  lum- 
ber, and  other  building  materials,  iron,  and  miscellaneous  goods.  The 
work  done  has  reduced  the  cost  of  transportation  by  enabling  freight 
to  be  brought  in  vessels  of  14- feet  draft  instead  of  8  feet.  The  river 
commerce  of  the  present  day  could  not  have  been  carried  without  the 
increased  depth. 

Commerce  in  Shaws  Cove  consists  mainly  of  lumber  and  coal.     Fish- 
ing steamei*s  and  pleasure  boats  use  the  cove  for  wintering  and  for  fit- 
ting out  in  the  spring.     The  work  done  has  added  materially  to  the 
convenience  of  this  navigation  and  has  increased  its  amount. 
Table  of  comparative  statigtics. 


VeaselB  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  together 
being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report 

No. 

Draft 

Tonnage. 

Increase.  |  Decrease. 

Iggo 

810 
219 
1,906 
1,217 
1844 
1,762 
2,431 
1,655 
1,969 

fed, 
4  to  16 
4  to  16 
4tol6 

4  to  16 
5tol9 
6  to  19 
5tol9 

5  to  21* 
5to21| 

100  to  1,600 
100  to  1,600 
100  to  1,600 
100  to  1,600 
100  to  1,900 
100  to  1,900 
100  to  1,900 
100  to  2, 160 
100  to  2, 150 

Tims. 
467,144 
609,568 
646,900 

Tons.      1       Tons. 

1891 

142,424 

1898 

62,668 

1804   

1896 

424,946 

874,724 

469,588 

1.209,123 

1,224,490 

121,955 

18^7 

50,221 

1808 

84,864 

1899a 

1900 

15,367 

a  This  report  indades  all  the  commerce  at  and  above  New  London  except  summer  excursion 
steamen.    no  comparison  between  this  and  the  previous  reports  is  possible. 

The  reported  value  of  this  commerce  for  1900  was  162,612,320. 

July  1, 1900,  balance  unexpended $6,994.13 

June  30, 1901,  amount  expended  during  fiscal  year 6, 691. 19 

July  1, 1901,  balance  unexpended 303. 24 

Amount  (estimated)  required  for  completion  of  existing  project 49, 100. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1, 1901 15,000.00 

Submitted  in  compnance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(See  Appendix  E  4.) 
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5.  Connectiout  River  helow  Hartford^  Conn. — Before  the  beginning 
of  improvements  by  the  United  States  the  available  depth  over  Say- 
brook  Bar,  at  the  mouth  of  the  river,  was  7  feet  at  mean  low  water; 
thence  to  Hartford  the  available  deptii  over  the  shoalest  of  the  river 
bars  was  about  6  feet  at  low  water,  being  generally  at  its  minimum 
after  the  spring  freshets,  and  increasing  as  me  period  of  smnmer  low 
water  continued. 

In  1873  a  project  was  adopted  for  improving  the  channel  at  Say  brook 
Bar,  at  the  mouth  of  the  river,  by  dredging  and  by  building  three 
jetties  at  an  estimated  cost  of  $336,610.  Two  of  the  proposed  jetties 
were  completed  in  1881,  and  the  third  was  found  to  be  unnecessary. 

The  present  project,  adopted  in  1870,  modified  in  1887,  provides  for 
a  channel  from  Long  Islana  Sound  to  Hartford,  Conn.,  to  be  400  feet 
wide  and  12  feet  deep  at  mean  low  water  across  Saybrook  Bar,  and 
thence  to  Hartford  to  be  100  feet  wide  (or  as  nearly  that  as  pi-acti- 
cable)  and  9  feet  deep  at  extreme  low  water,  or  about  10  feet  at 
ordinary  summer  low  tide,  the  channels  to  be  maintained  by.  annual 
dredging  in  the  river  and  by  enlarging  the  Saybrook  jetties  and  the 
Harford  dike  at  an  estimatea  cost — 

For  annual  dredging $10,000 

For  permanent  work,   which    includes  the  dredging    at   Saybrook  Bar 

(estimated  in  1889) 180,000 

The  maintenance  of  navi^ble  channels  by  annual  dredging  has  been 
held  paramount  in  the  project,  and  is  the  only  work  of  improvement 
done  upon  this  river  since  1887,  the  available  funds  at  no  time  having 
been  suflBcient  for  enlarging  the  dike  or  Saybrook  jetties  or  for  addi- 
tional dredging  at  Saybrook  Bar.  The  jetties  and  the  channel  between 
them  are  constantly  deteriorating,  and  are  now  in  a  condition  demand- 
ing attention. 

The  total  amount  expended  by  the  United  States  for  this  improve- 
ment from  1836  to  June  30,  1900,  was  $487,064.44. 

On  July  1,  1900,  annual  dredging  was  in  progress  to  remove  the 
shoals  which  had  formed  during  the  freshets  of  the  preceding  spring. 
Work  ceased  August  27,  1900,  at  which  time  a  depth  of  9  feet  at 
extreme  low  water  had  been  secured  on  all  the  bars.  The  annual 
dredging  for  the  present  season  was  begun  as  private  work  June  3, 
1901,  and  is  in  progress  at  the  close  of  the  fiscal  year.  The  annual 
dredging  will  usually  be  between  May  20  and  August  16. 

Sketehes  of  the  Connecticut  River  from  Hartford  to  Rocky  Hill  and 
of  Saybrook  Bar  were  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1886,  page  636.  The  river  from  the  Sound  to  Hartford 
is  shown  on  Coast  Survey  charts  263,  264,  266,  and  266. 

Commerce  consists  mainly  of  coal,  stone  (shipped  from  Portland  and 
vicinity),  building  materials,  and  miscellaneous  freight. 

The  work  done  and  being  done  has  reduced  freights  on  these  articles 
materially,  and  without  the  improvements  there  could  be  little  com- 
merce on  the  river. 

Any  appropriation  in  excess  of  the  estimated  cost  of  annual  dredg- 
ing (JlOjOOO)  will  be  applied  to  repair^  of  the  Saybrook  jetties  and 
the  Hartford  dike. 
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Table  of  comparative  stalisHcs. 


VeflselB  of  all  kinds,  each  ar- 
er  being  oounted  as  one. 

Freight  tonnage. 

Date. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1890 

7  to  12 
7tol2 
7tol2 
7tol2 
6tol2 
6  to  12 
6tol2 
6  to  12 
6tol2 

lOOto     600 
100  to  1,000 
100  to  1,000 
100  to  1,600 
100  to  1,600 
100  to  1,600 
100  to  1,600 
100  to  1,600 
100  to  1,600 

TbfM. 
1,095,000 
650,000 
560,000 
712,000 
772,000 
648,000 
665,000 
700,000 
700,000 

Tims. 

Tons. 

1898 

1,200 
1,180 
1,800 
1,800 
1,350 
1,860 
1,400 
1,400 

445,000 

1804 

'"'mloob' 

60,000 

90,000 

1895 

1896 

18OT 

124,000 

1898 

17,000 
85,000 

1899 

1900 

The  reported  value  of  this  commerce  for  1900  was  $47,000,000. 
No  new  line  of  traDsportation  was  established  daring  the  year. 

July  1,  1900,  balance  unexpended $9,105.56 

June  30,  1901,  amount  expended  during  fiscal  year 8,779.16 

July  1,  1901,  balance  unexpended 


326.40 


Amount  (estimated)  required  for  completion  of  existing  project 110, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 30,000.00 

Submitted  in  oomplianoe  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  5.) 

6.  Harbor  of  refuge  at  Duck  Island  Harbor^  Connecticut, — Duck 
Island  Harbor  is  a  bay  on  the  north  shore  of  Lon^  Island  Sound.  It 
is  about  7  miles  west  of  the  mouth  of  the  Connecticut  River  and  mid- 
way between  the  harbors  of  New  Haven  and  New  London.  The  mean 
tidal  oscillation  is  3.8  feet. 

The  project  for  this  improvement,  adopted  by  the  river  and  harbor 
act  of  1890,  provides  for  the  construction  of  three  ripmp  breakwaters 
of  3,000,  1,760,  and  1,130  feet  length,  respectively,  inclosing  and  shel- 
tering an  area  of  about  115  acres,  with  two  ample  entrances.  The 
adopted  grade  is  6  feet  above  high  water,  with  crown  of  10  feet  and 
slopes  of  2  on  3  outside  and  1  on  1  inside.  The  estimated  aggregate 
cost  is  W:63,540.  For  map  see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1887,  page  644. 

To  June  30,  1900,  $113,906.40  had  been  expended,  and  2,770  linear 
feet  of  the  west  breakwater  had  been  built,  extending  westwardly  from 
Duck  Island  to  a  low-water  depth  of  17  feet.  No  work  in  furtherance 
of  the  project  was  done  during  the  past  year  from  lack  of  funds.  The 
breakwater  was  slightly  damaged  at  its  west  end  by  the  storm  of 
December  4,  1900,  and  repairs  were  made  at  a  cost  of  1202  under  the 
allotment  of  $300  from  the  appropriation  for  emergencies  in  rivers 
and  harbors  in  the  act  of  June  6,  19(X). 

Future  appropriations  will  be  applied  to  the  construction  of  the 
breakwater  eastward  from  Duck  Island. 

The  commerce  to  be  benefited  by  this  improvement  is  the  passing 
commerce  of  Long  Island  Sound,  which  may  find  it  convenient  or  nec- 
essary to  seek  sheUer  behind  the  breakwater  during  storms.  Its  value 
can  not  be  estimated  with  any  accuracy. 
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GENERAL  IMPBOVEMBNT. 

July  1,  1900,  balance  unexpended $93.60 

July  1,  1901,  balance  unexpended 93. 60 

Amount  (estimated)  required  for  completion  of  existing  project. . .  ^ . . .  349, 540. 00 
Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

MAHniiNANCB. 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 

harbor  act  approved  June  6.  1900 1 $300.00 

June  30,  1901,  amount  expenaed  during  fiscal  year 202. 00 

April  22,  1901,  amount  deposited  to  credit  of  the  Treasurer  of  the  United 
States 98.00 

(See  Appendix  E  6.) 

7.  New  Haven  Harbor^  Connecticut. — New  Haven  Harbor  is  a  bay 
in  the  north  shore  of  Long  Island  Sound,  extending  about  4  miles 
inland  and  from  1  to  2  miles  wide.  The  Mill  and  Quinnipiao  rivers 
empty  into  the  head  of  the  harbor  from  the  northeast.  The}^  are  navi- 
gable for  about  1  and  3  miles,  respectively,  above  their  mouths.  The 
mean  range  of  tides  is  6.1  feet. 

For  maps  see  Annual  Report  of  the  Chief  of  Engineers  for  1889, 
paffe  678;  page  702  of  report  for  1896;  and  House  Doc.  No.  82,  Fifty- 
fifSi  Congress,  first  session. 

Harbor  lines  for  New  Haven  Harbor  were  established  by  the  Secre- 
tary of  War  November  17,  1894,  and  were  slightly  modified  and 
amended  bjr  him  March  2,  1896,  May  20,  1896,  and  May  6,  1900. 

The  project,  as  adopted  by  Congress,  provides  for  a  main  channel 
20  feet  deep  at  mean  low  water,  400  feet  wide  over  the  outer  bar,  and 
300  feet  thence  to  Tomlinson's  bridge,  with  three  anchorage  Iwisins  of 
20, 16,  and  12  feet  depth,  respectively,  at  mean  low  water,  to  accom- 
modate different  classes  of  shipping. 

At  the  beginning  of  the  past  fiscal  year  a  continuing  contract  was  in 
force  for  the  completion  of  the  project  at  6  cents  per  cubic  yard.  The 
year's  work  was  devoted  to  widening  the  main  channel  above  Fort 
Hale  Bar  and  to  developing  the  20- foot  and  12- foot  anchorage  basins. 
During  the  year  663,766  yards  was  removed,  making  a  total  of 
1,128,070  yards  removed  under  this  contract,  wnich  is  about  34  per 
cent  of  the  total  estimated  yardage.    The  net  results  of  the  past  two 

J  ears'  work  are  a  channel  20  or  more  feet  deep  extending  from  Long 
jland  Sound  to  Tomlinson's  bridge,  200  feet  wide  up  to  the  20-foot 
anchorage  basin,  where  the  width,  including  a  partial  development  of 
tiiis  basm,  becomes  600  feet;  120  feet  wide  thence  alongside  the  16-foot 
anchorage  basin,  where  present  depths  outside  the  dredged  channel  are 
16  to  18  feet;  and  216  reet  wide  thence  in  fi-ont  of  the  docks  to  the 
bridge,  with  an  increase  to  about  400  feet  in  width  at  the  bend  opposite 
Lon^  Wharf;  in  addition  to  which  the  12-foot  anchorage  has  been 
dreoged  over  about  one-third  its  area. 

The  total  amount  expended  to  June  30,  1900,  was  $360,033.61,  of 
which  1^25,696.34  was  expended  on  prior  projects  and  $24,338.17  on 
the  present  one.     It  is  proposed  to  apply  future  appropriations  to 
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coropletion  of  the  project  by  widening  the  channel  and  basins  already 
begun. 

On  June  30,  1901,  a  maximum  draft  of  20  feet  at  mean  low  water 
could  be  carried  from  Long  Island  Sound  to  Tomlinson's  bridge,  which 
is  the  upper  limit  of  the  approved  project. 

The  commerce  of  New  Haven  consists  mainly  of  coal,  iron,  lumber, 
and  miscellaneous  freights.  The  increased  depth  resulting  from  the 
improvement  has  facilitated  the  tmnsportation  of  these  freights  and 
lessened  the  delay  for  tides.  A  large  part  of  the  present  commerce 
could  not  have  been  carried  on  without  the  improvea  channel. 

Table  of  comparative  staHstics. 


Vessels  of  all  kinds,  each  ar- 
rival and  departure  together 
being  counted  as  one. 

Freight  tonnage. 

Date. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1880 

18,845 
18,026 
29,098 
29,860 
81,400 
28,650 
28,698 
28,693 

/feci. 
6  to  18 
6  to  20 
6  to  20 
6to22 
6to22 
6  to  22 
6to22 
6to22 

100  to  1,000 
100  to  1,200 
100  to  1,800 
100  to  2,500 
100  to  2,600 
100  to  2,600 
100  to  2,000 
100  to  2,000 

8 

0 
0 
0 
0 
0 

I 

Tons. 

Tons. 

1800 

774,587 
162,600 
41,000 
111,900 

"888,' 700' 
81,500 

1892 

1894 

1895 

1896 

243,900 

1899 

1900     

The  reported  value  of  this  commerce  for  1900  was  $261,643,550. 
No  new  line  of  transportation  was  established  during  the  year. 

July  1,  1900,  balance  unexpended $75,966.49 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 50, 000. 00 

125,966.49 
June  30,  1901,  amount  expended  during  fiscal  year 43, 709. 29 

July  1,  1901,  balance  unexpended 82,257.20 

July  1,  1901,  outstanding  habilitiee 9,971.20 

July  1,  1901,  balance  available 72,286.00 

July  1,  1901,  amount  covered  by  uncompleted  contracts 129, 535. 80 

Amount  (estimated)  required  for  completion  of  existing  project 66, 656. 80 

Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1 ,  1901 67, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  E  7.) 

8.  Breakwaters  at  New  Haven^  Conn. — ^The  project  for  this  work, 
adopted  in  1879  and  modified  in  1890,  consists  of  making  a  harbor  of 
refuge  at  the  entrance  to  New  Haven  Harbor  by  constructing  four 
breaKwaters;  one  extending  from  Southwest  Ledge  to  Quixes  Ledge; 
one  5,000  feet  long,  extending  from  a  point  1,000  feet  north,  54  degrees 
east,  from  Luddington  Rock  southwesterly  across  the  rock;  one  about 
4,200  feet  long,  extending  northwesterly  from  a  point  6,000  feet  south, 
54  degrees  west,  from  Luddington  Rock;  and  one  about  1,200  feet  long, 
extending  southwesterly  from  Morgan  Point  on  the  east  side  of  the 
harbor  entrance.  The  estimated  cost  of  the  whole  work  from  the  begin- 
ning, in  1879,  was  12,161,134. 
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The  anchorage  outside  of  the  bar  which  will  be  sheltered  by  this 
breakwater  exceeds  2,000  acres,  and  has  depths  of  9  to  26  feet  at  mean 
low  water. 

A  sketch  of  New  Haven  Harbor,  showing  the  location  of  the  break- 
waters as  contemplated  under  the  existing  project,  was  printed  in  the 
Annual  Report  or  the  Chief  of  Engineers  for  1889,  page  678,  and  the 
last  printed  sketch  may  be  found  in  annual  report  for  1896,  page  702. 

Up  to  June  30, 1900,  the  breakwater  from  Southwest  Ledge  to  Quixes 
Ledge  had  been  completed,  the  Luddington  Rock  breakwater  had  been 
made  4,500  feet  long,  and  1,490  feet  of  the  west  breakwater  had  been 
built.  The  total  e^enditure  to  this  date  had  been  $888,499.14.  The 
balance  available,  with  future  aj)propriations,  will  be  applied  to  exten- 
sion of  the  west  breakwater  at  its  western  extremity  and  in  repair  of 
any  settlement  which  mav  have  occurred  in  the  part  last  built. 

A  light  was  maintained  on  the  west  breakwater. 

The  commerce  benefited  by  this  work  is  the  passing  conmierce  of 
Long  Island  Sound.  During  1895, 151,356  vessels  were  observed  pass- 
ing tiae  breakwaters,  and  3,925  vessels  were  observed  at  anchor  in  the 
mouth  of  the  harbor,  where  they  were  partly  under  their  shelter. 

No  estimate  of  the  value  of  this  commerce  can  be  made. 

July  1,  1900,  balance  unexpended 11,500.86 

June  30,  1901,  amount  expended  during  fiscal  year 240. 00 

July  1,  1901,  balance  unexpended 1,260.86 

Amount  (estimated)  required  for  completion  of  existing  project 1, 316, 134. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June 

30,  1903,  in  addition  to  the  balance  unexpended  Jul^r  1,  1901 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  E  8.) 

9.  Houaatoiiic  River ^  Connecticut. — ^The  Housatonic  is  a  long,  shal- 
low river  running  southward  through  Massachusetts  and  Connecticut, 
emptying  into  Long  Island  Sound  just  east  of  Stratford  Point,  about 
15  miles  southwest  from  New  Haven.  At  Derby,  13  miles  above  its 
mouth,  it  receives  the  discharge  of  the  Naugatuck,  a  small,  mpid  river. 
This  point,  which  has  been  regarded  as  the  head  of  navigation,  is 
nearly  at  the  head  of  tide  water.  About  a  mile  above  there  is  a  dam 
across  the  Housatonic  River  furnishing  large  water  power.  For  at 
least  5  miles  below  Derby  the  water  is  always  fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (six  in  number) 
was  from  3.5  to  4.5  feet  at  mean  low  water;  there  was  also  a  bar  across 
the  river's  mouth  with  about  4  feet  low- water  depth.  The  mean  rise  of 
tide  at  Derby  is  4.2  feet;  at  the  mouth  of  the  river  it  is  about  6.2  feet. 

In  1887  the  estimates  of  cost  were  revised  and  the  project  modified, 
reducing  the  width  of  channel  in  the  river  to  100  feet  and  proposing  a 
riprap  breakwater  to  be  built  to  half  tide  for  the  first  3,250  feet  from 
shore,  and  thence  for  about  2,500  feet  farther  to  be  built  to  6  feet 
above  high  water,  at  an  estimated  cost  of  1202,000.  The  reasons  for 
this  were  presented  in  Senate  Ex.  Doc.  No.  103,  Fiftieth  Congress, 
first  session,  and  in  the  Annual  Repoi-t  of  the  Chief  of  Engineers  for 
1888,  page  554.  This  modification  of  the  project  was  adopted  under 
the  river  and  harbor  act  of  1888.  In  1893  the  project  was  further 
modified  to  provide  for  building  a  small  dike  below  Stratford  to  reduce 
the  amount  of  dredging  required. 
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The  present  project  for  improvement,  adopted  in  1871,  with  modifi- 
cations in  1887  and  1893,  consists  in  making  and  maintaining  a  channel 
7  feet  deep  at  mean  low  water  from  Long  Island  Sound  to  the  head  of 
navigation,  about  13  miles,  to  be  100  feet  wide  in  the  river  and  200 
feet  wide  over  the  bar  at  the  mouth,  by  dredging,  removing  Drews 
Rock,  building  a  jetty  at  Sow  and  Pigs  Reef  and  a  small  dike  at  the 
bend  below  Stratford,  and  protecting  the  channel  at  the  mouth  of  the 
river  by  a  breakwater  about  5,750  feet  long.  The  estimated  cost,  from 
the  beginning  in  1871,  is  $275,500. 

A  survey  called  for  in  tie  river  and  harbor  act  of  June  3, 1896,  was 
made,  and  a  report  and  revised  project  submitted  March  16,  1897. 
The  report  is  published  in  House  Doc.  No.  16,  Fifty-fifth  Congress, 
first  session,  and  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  page  979. 

For  maps  of  the  whole  navigable  part  of  the  river,  see  Annual  Report 
of  the  Chief  of  Engineers  for  1882,  page  616,  and  House  Doc.  No.  16, 
Fifty-fifth  Congress,  fii-st  session;  and  of  the  mouth.  Annual  Report 
of  the  Chief  of  Engineers  for  1886,  page  642,  and  1887,  page  608. 

July  1.  1900,  the  project  had  been  completed,  except  a  part  of  the 
Stratford  dike  and  tne  dredging  for  maintenance. 

During  the  fiscal  j^ear  ending  June  30,  1901,  a  contract  made  prior 
to  its  beginning  was  executed,  and  the  various  shoal  crossings  were 
restored  to  substantially  the  projected  dimensions  by  dredging.  Near 
the  upper  end  the  depths  prevailing  were  so  near  tnose  required  that 
work  was  not  considered  necessary. 

The  balance  in  hand  is  held  until  increased  by  future  appropriations 
to  a  suflScient  sum  to  build  the  Stratford  dike. " 

Additional  appropriations  will  be  applied  to  the  construction  of  the 
dike  near  Strattord  and  in  dredging  to  restore  projected  dimensions. 

The  commerce  consists  mainly  of  coal,  iron,  building  materials,  oys- 
ters, raw  materials  for  manufacturer,  and  miscellaneous  freight. 

The  work  done  and  being  done  has  enabled  vessels  to  enter  tne  lower 
river  in  safety,  instead  of  waiting  for  high  tide  in  an  exposed  situation 
outside  the  mouth  of  the  river,  and  a  large  part  of  the  commerce  could 
not  have  been  carried  on  witliout  the  improved  channel. 

Table  of  comparative  statistics. 


VeaselB  of  aU  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  togeth- 
er being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report 

No. 

Draft. 

Tonnage. 

Increase. 
Jbns. 

Decrease. 

1890a 

15.124 
12,215 
12,881 
1,260 
1,888 
650 

Feet. 
lto8 
llo8 
lto8 
2to8 
2to8 

ItoSOO 
1  to  400 
lto450 
3  to  450 
3  to  450 

Tons. 
138,800 
202.325 
150,880 
70,647 
88,200 
77,000 
64.712 
240,185 

Tons. 

1802a 

63,525 

1808a 

42,405 
80,183 

1806 

1807 

8,558 

18086 

2  to  8  1       3  to  450 
2  to  8  1       3  to  450 
2  to  8|        a  tn  4.^ 

6,200 

18006 

""ci66,'085' 

12,288 

1000 

2,248 

a  Includes  oyster  industry  at  mouth  of  river. 
bTrafflc  to  Derby  and  Shelton  only. 
eCompared  with  report  for  1807. 

The  reported  value  of  this  commerce  for  1900  was  $1,553,020. 
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July  1,  1900,  balance  unexpended $15,911.33 

June  30,  1901,  amount  expended  during  fiscal  year 6, 668. 32 

July  1,  1901,  balance  unexpended 9,243.01 

Amount  (estimated )  required  for  completion  of  existing  project 47, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  unexpe.ii3d  Juljr  1,  1901 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  9.) 

10.  Bridgeport  Ha/rhor^  Connecticut, — ^This  harbor  extends  nearly  3 
miles  inland  from  the  north  shore  of  Long  Island  Sound,  its  width  of 
about  a  mile  at  the  mouth  decreasing  to  200  feet  between  the  opposite 
wharves  at  its  upper  end.  The  channel  in  every  part  of  the  harbor  is 
comparatively  narrow,  and  is  crossed  by  four  di-awbridges.  Before 
the  first  work  was  done  by  the  United  States  the  depth  over  the  bars 
near  the  harbor's  mouth  was  5  feet  at  low  water,  and  above  the  bridges 
from  2  to  5  feet.     The  mean  rise  of  tide  is  6i  feet. 

In  1836  Congress  appropriated  110,000  for  improving  this  harbor, 
and  again  a  like  amount  in  1852.  These  sums  were  expended  in  dredg- 
ing near  the  mouth  of  the  harbor,  making  channels  60  to  100  feet 
wide  and  8  feet  deep  or  more  at  low  tide.  The  depths  made  did  not 
prove  permanent.  Under  acts  of  Congress  of  June  23, 1866,  and  July 
11,  1870,  surveys  or  examinations  of  the  harbor  were  made,  and  the 
report  upon  the  latter  examination  proposed  a  plan  for  improvement 
by  dredging  a  channel  100  feet  wide  and  12  feet  deep  at  extreme  low 
water,  and  protecting  the  outer  channels  by  a  breakwater  extending 
about  3,000  feet  from  Long  Beach,  on  the  east  side  of  the  harbor 
entrance,  all  at  an  estimated  cost  of  $124,000.  This  project  was 
adopted  in  1871,  when  an  appropriation  was  made  for  beginning  work 
upon  it. 

In  1875  the  dimensions  of  the  proposed  channel  were  modified  to 
make  it  12  feet  deep  at  mean  low  water  and  from  200  to  300  feet  wide 
up  to  the  lower  or  Stratford  Avenue  Bridge.  This  was  accomplished 
in  1882,  and  then  the  project  was  again  modified  to  include  widening 
the  channel  between  the  inner  beacon  and  the  Naugatuck  dock,  a  dis- 
tance of  3,800  feet,  to  prevent  overcrowding  the  main  channel  by  ves- 
sels entering  for  snelter,  at  an  estimated  cost  of  $60,000.  This  work 
has  been  nearly  completed. 

In  compliance  with  the  terms  of  the  river  and  harbor  acts  of  1878 
and  1888,  the  project  was  extended  to  include  a  channel  100  feet  wide 
and  9  feet  deep  to  the  head  of  navigation  at  Berkshire  Mills,  and 
again,  under  the  terms  of  the  river  and  harbor  act  of  1890,  to  include 
a  breakwater  from  The  Tongue  to  the  innner  beacon.  The  river  and 
harbor  act  of  1894  also  authorized  the  expenditure  of  the  appropria- 
tion made  for  deepening  the  channel  at  the  outer  bar,  and  the  project 
was  extended  to  provide  for  15  feet  depth  at  that  point. 

Under  the  authority  of  the  river  and  harbor  act  of  1894,  a  survey  of 
the  harbor  was  made  and  the  report  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  pages  803-805,  and  also  in  House  Doc. 
No.  61,  Fifty-fourth  Congress,  first  session,  submitted  estimates  for 
extending  the  15-foot  channel  to  the  lower  bridge,  making  it  300  feet 
wide  up  to  the  inner  beacon  and  200  feet  wi(&  above  tnat  beacon, 
which,  with  the  unfinished  work  of  the  then  existing  project,  was  esti- 
mated to  cost  $90,000. 
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The  river  and  harbor  act  of  June  3,  1896,  appropriated  $28,000  for 
continuing  the  improvement  in  accordance  with  the  modified  project, 
$10,000  of  which  "shall  be  expended  upon  Yellow  Mill  Pond  for  con- 
structing a  channel  12  feet  deep  and  200  feet  wide  from  the  main  chan- 
nel to  the  causeway,  conditioned  upon  the  construction  by  the  city  of 
Bridgeport  of  a  drawbridge  at  the  causeway  upon  plans  approved  by 
the  ^cretary  of  War." 

In  the  act  of  March  3,  1899,  Congress  adopted  a  further  modified 
project  for  Bridgeport  Harbor,  embracing  the  channels  previously 
known  as  Bridgeport  Harbor,  Johnsons  Creek,  and  Black  feock  Har- 
bor, all  of  which  are  avenues  of  Bridgeport  commerce. 

The  project  provides  for — 

First.  The  main  channel  18  feet  deep  at  mean  low  water,  300  feet 
wide  from  the  outer  bar  to  the  inner  beacon,  thence  200  feet  wide  to  the 
lower  or  Stratford  Avenue  Bridge. 

Second.  Anchoi*age  for  deep  draft,  18  feet  at  mean  low  water,  600 
feet  wide,  and  2,000  feet  long  adjacent  to  the  main  channel  on  the  west 
and  immediately  above  the  inner  beacon;  for  light  draft,  12  feet  deep 
at  mean  low  water,  600  feet  wide,  and  1,600  feet  long  adjacent  to  the 
main  channel  on  the  west  between  the  18-foot  anchomge  and  Naugatuck 
wharf,  and  of  the  same  depth  at  mean  low  water  adjacent  to  the  main 
channel  on  the  east  between  the  steel  works  point  and  the  lower  bridge 
extending  to  the  harbor  line. 

Third.  Pequonnock  River  channel  from  the  lower  bridge  to  the 
head  of  navigation,  about  1  mile,  12  feet  deep  at  mean  low  water  and 
100  feet  wide. 

Fourth.  Yellow  Mill  channel,  from  the  main  channel  to  the  head 
of  Yellow  Mill  Cove,  about  1  mile,  12  feet  deep  at  mean  low  water 
and  100  feet  wide. 

Fifth.  Johnsons  River  channel,  from  the  main  channel  to  the  head 
of  navigation,  about  three-fourths  of  a  mile,  9  feet  deep  at  mean  low 
water  and  100  feet  wide. 

Sixth.  Black  Rock  channel,  from  the  head  of  Black  Rock  Harbor  to 
the  junction  of  Cedar  and  Burr  creeks,  thence  up  each  of  these  creeks 
to  the  head  of  navigation,  with  lengths,  respectively,  of  li  miles  and 
one-half  mile,  9  feet  deep  at  mean  low  water  and  100  feet  wide. 

Seventh.  The  repair  and  maintenance  of  the  outer  and  inner  break- 
waters of  the  mam  channel  and  the  one  connecting  Fayei*weather 
Island  with  the  mainland  as  now  built,  and  the  construction  and  main- 
tenance of  shore  protection  on  Fayerweather  Island  to  check  the  shift- 
ing of  the  beach. 

An  appropriation  of  $60,000  was  made  in  the  act  cited  and  a  con- 
tinuing contract  authorized. 

Harbor  lines  for  this  harbor  were  established  by  the  Secretary  of 
War  July  1,  1893,  and  modified  September  19,  1898. 

The  last  sketch  of  Bridgeport  Harbor  in  the  Annual  Report  of  the 
Chief  of  Engineers  was  printed  in  the  report  for  1893,  page  940,  and 
a  complete  map  was  published  in  House  Doc.  No.  61,  Fifty-fourth 
Congress,  first  session. 

The  amount  expended  to  June  30, 1900,  was  1297,848.60,  and  at  that 
date  the  channel,  12  feet  deep  at  mean  low  water  at  the  entrance,  was 
200  feet  wide  for  a  length  of  about  1,300  feet,  thence  to  the  inner  bea- 
con, 3,100  feet,  the  12-root  channel  was  about  300  feet  wide,  and  thence 
to  Naugatuck  dock,  3,800  feet,  it  was  770  feet  wide.  From  that  dock 
to  the  lower  or  Stratford  Avenue  Bridge,  2,000  feet,  it  had  shoaled  so 
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that  the  depth  was  from  10  to  11  feet.  Within  the  limits  of  the  12- 
foot  channel  a  part  of  the  15-foot  channel  had  been  dredged,  which 
extends  from  the  entrance  to  the  inner  beacon,  a  distance  of  1  mile, 
and  is  220  feet  in  width.  Above  the  lower  bridge  the  channel,  dredged 
9  feet  deep  and  60  to  100  feet  wide,  was  still  nearly  of  that  depth  and 
width. 

A  channel  12  feet  deep  at  mean  low  water  and  100  feet  wide  had  been 
dredged  from  the  main  channel  to  Yellow  Mill  Bridge. 

The  breakwater  at  Long  Beach,  built  in  1871-1873,  had  settled  some- 
what and.  while  still  adequate  for  the  protection  of  the  channels  con- 
templated by  the  earlier  projects,  required  some  repairs  and  extension 
to  secure  the  desired  protection  for  the  broader  ana  deeper  channels  of 
the  modified  project. 

The  breakwater  from  The  Tongue  to  the  inner  beacon  had  been  built 
to  its  full  projected  length  with  reduced  cross  section.  It  required 
some  enlargement  to  make  it  permanent. 

At  the  beginning  of  the  fiscal  year  a  continuing  contract  was  in  force 
for  completing  the  project  at  5  cents  per  cubic  yard  for  dredging  and 
$2  per  ton  for  riprap,  provided  the  work  was  executed  in  accordance 
with  certain  limitations  as  to  rate  of  progress. 

Work  under  this  contract  was  begun  July  9,  1900,  and  during  the 
fiscal  year  ending  June  30, 1901,  there  had  been  dredged  458,241  yards 
and  there  had  been  delivered  and  placed  8,781  tons  of  stone. 

The  dredging  was  done  mostly  in  the  main  channel  to  obtain  18  feet 
at  mean  low  water  below  the  lower  bridge,  and  in  the  Pequonnock 
River  channel  to  obtain  12  feet  at  mean  low  water  above  the  bridge. 
The  12-foot  anchorage  at  the  lower  bridge  was  completed,  and  tne 
Johnsons  River  channel  extended  about  700  feet  above  Pleasure  Island 
wharf.  The  stonework  was  applied  to  repairing  the  east  breakwater 
and  extending  it  380  feet  and  to  constructing  four  jetties  on  the  west 
shore  of  Fayerweather  Island.  The  maximum  draft  of  water  that  can 
be  carried  through  the  improved  channels  is  about  13  feet  to  the  lower 
bridge  and  12  feet  thence  to  within  about  500  feet  of  the  upper  end. 

The  commerce  of  this  harbor  consists  of  coal,  iron,  building  mate- 
rials, and  geneml  merchandise.  The  improvement  already  made  has 
made  it  possible  to  use  larger  vessels,  without  which  the  present  com- 
merce oi  the  harbor  could  not  be  carried  on. 

Table  of  comparative  gtatistics. 


Vessels  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  together 
being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1890 

24,278 
24,228 
18,672 
19,228 
18,728 
18,564 
18,770 
15,991 
17,462 

I'vet, 
6  to  18 
6  to  18 
6  to  18 
6  to  18 
6  to  18 
12  to  18 
12  to  18 
12  to  18 
12  to  18 

100  to  1,000 
100  to  1,000 
50  to  1,250 
50  to  1,250 
50  to  1,250 
100  to  1,250 
100  to  1,260 
100  to  1,250 
100  to  1,250 

1,         57 
1,         90 
;59 
1,         69 
Ir        151 
1,         173 
1,         )63 
1,          i64 
1,          160 

Tom. 
a297,000 
10,033 

JbM. 

1892 

1894 .... 

856,531 

1895 

77, 110 

1896 

15,318 

1897 

51,522 
114,590 

***i49*896" 

1898 

1899 

181,999 

1900   

a  Over  1889. 

The  reported  value  of  this  commerce  for  1900  was  $17,310,4S0. 
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July  1,  1900,  balance  unexpended $100, 151. 50 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 50, 000. 00 

150,151.50 
June  30,  1901,  amount  expended  during  fiscal  year 36, 300. 87 

July  1,  1901,  balance  unexpended 113,850.63 

July  1,  1901,  outstanding  liabilitiee 3,754.59 

July  1.  1901,  balance  available 110,096.04 

July  1,  1901,  amount  covered  by  uncompleted  contracts 104, 090. 25 

(See  Appendix  E  10.) 

11.  Saugatujck  Rwer  and  Weatport  Harbor^  Connecticut, — Saugatuck 
River  is  a  tidal  stream,  the  navigable  part  of  it  extending  inland  about 
4i  miles  by  course  of  channel  from  Long  Island  Sound  to  Weatport, 
Conn.  It  has  a  natural  depth  of  6  feet  at  mean  low  water,  in  a  rather 
narrow,  crooked  channel  up  to  the  railroad  bridge  at  Saugatuck, 
about  3  miles  from  the  Sound;  thence  the  depth,  before  improvement, 
decreased  gradually  until  at  Westport  it  was  less  than  1  foot.  The 
channel  was  somewhat  obstructed  by  rocks  in  its  upper  part. 

For  nearly  2  miles  below  Westport  the  stream  is  trom  200  to  1,200 
feet  wide;  below  this  it  expands  into  a  rather  broad  inner  bay,  with  a 
naiTow  channel  following  the  west,  south,  and  east  shores,  and  then 
turning  abruptly  to  the  southeast  and  passing  to  the  Sound  between 
Cedar  Iroint  on  the  north  and  Cockenoes  Island  on  the  south.  On  the 
south  side  of  the  inner  bay  lies  Great  Marsh,  which  is  connected  with 
Cockenoes  Island  by  a  broad  sand  flat,  nearly  bare  at  low  tide;  and 
east  of  the  island  a  reef  of  bowlders  extends  eastward  li  miles,  so  that 
the  only  entrance  to  the  harbor  at  low  tide  is  to  the  eastward  of  this 
reef. 

The  navigable  part  of  the  river  is  crossed  by  three  bridges,  all 
having  draws  of  sufficient  size  for  the  commerce  of  the  stream. 

The  mean  rise  of  tide  is  about  7  feet. 

Improvements  of  this  locality  have  been  made  by  the  United  States 
under  the  several  titles  of  Saugatuck  Harbor,  Cedar  Point,  Westport 
Harbor,  and  Saugatuck  River. 

In  1826  Congress  appropriated  $4rOO  for  a  survey  of  the  river  and 
harbor  of  Saugatuck.  In  the  report  of  the  survey  a  project  was  sub- 
mitted for  deepening  the  channel  near  Westport,  removing  two  rocks 
in  the  river,  building  a  breakwater  on  Cedar  roint,  and  cutting  a  canal 
through  Great  Marsh,  at  a  total  estimated  cost  of  $6,128.65.  The 
project  was  completed  nearly  as  designed  in  1840.  The  breakwater  at 
Cedar  Point  was  made  about  390  feet  long,  the  top  being  4  feet  above 
high  water  and  10  feet  wide,  and  the  canal  was  excavated  1,350  feet 
long,  44  feet  wide  at  the  bottom,  and  4  feet  deep,  and  part  of  the  east 
side  was  protected  by  a  dry  wall.  The  amount  appropriated  for  and 
expended  upon  this  project  was  $14,044. 

Appropriations  made  in  1867  and  1870,  $2,500  each,  were  applied  to 
surveys  and  to  repairing  and  extending  the  breakwater  at  Cedar  Point. 

Under  the  river  and  harbor  act  of  1882  a  survey  of  the  river  was 
made,  but  no  project  for  improvement  was  adopted. 

A  preliminary  examination  of  Saugatuck  River  was  ordered  by  the 
river  and  harbor  act  of  1890.  A  project  was  adopted  under  the  appro- 
priation made  in  1892  for  beginning  work,  and  it  consisted  in  making 
a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide  up  to  the 
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village  of  Westport,  at  an  estimated  cost  of  $10,000.  This  work  was 
completed  in  1896. 

The  river  and  harbor  act  of  1894  ordered  a  survey  of  Westport 
Harbor,  which  was  made.  The  report  of  this  survey  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  page  806.  It  is 
also  printed  with  map  in  House  Doc.  No.  67,  Fifty -fourth  Congress, 
first  session.  It  proposed  a  further  improvement  to  provioe  for 
repairing  the  Cedar  Point  breakwater,  removing  a  ledge  opposite 
Stony  Point,  or  dred^ng  around  it,  and  removing  bowlders  from  the 
channel,  at  a  total  estimated  cost  of  $8,000.  Under  the  terms  of  the 
river  and  harbor  act  of  1896,  appropriating  $3,000  for  improving 
Westport  Harbor,  Connecticut,  the  project  of  1892  was  extended  to 
incluoe  this  work,  and  the  estimated  cost  was  in  consequence  increased 
to  $18,000. 

A  sketch  of  this  river  and  harbor  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1894,  page  670. 

The  total  amount  expended  on  this  improvement  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1900,  was  $31,906.10,  at  which  date  the 
4-foot  channel  had  been  completed  to  Westport,  the  head  of  naviga- 
tion, with  width  generally  of  60  feet. 

The  Cedar  Point  breakwater,  repaired  and  extended  in  1897,  was  in 

{rood  condition.  No  work  was  done  during  the  past  fiscal  year,  from 
ack  of  suflicient  funds. 

Additional  appropriations  will  be  applied  to  further  removal  of 
bowlders  from  the  channel  and  restoration  of  channel  dimensions 
where  necessary. 

The  commerce  consists  of  coal,  manufactured  goods,  farm  produce, 
and  miscellaneous  articles.  The  improvements  made  have  rendered 
navigation  of  the  river  practicable  at  less  than  full  high  water. 

Table  of  comparative  statistics. 


Vessels  of  ail  kin 

ds,  each  ar- 
turetogeth- 
ed  as  one. 

Fr 

Received 

and 
shipped. 

eight  tonna^ 

with  pre- 
report. 

Date. 

rival  and  depar 
er  being  counts 

Compared 
ceding 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

Ig98 

822 
320 

FeeL 
6  to  11 
6to8 
6tol0i 
4  to  104 
4  to  104 
4tol0i 
4  to  104 

100  to  300 
100  to  260 
100  to  300 
50  to  800 
60  to  300 
60  to  300 
60  to  800 

Tons. 
44,400 
59,700 
28,940 
88,807 
22,560 
20,600 
18,700 

Tons. 

T\ms. 

1894 

15,800 

1895     

80,760 

1896 

845 
106 
109 
107 

4,567 

1898       

10,967 
2,060 

iaoo 

1899 

1900 

The  reported  value  of  this  commerce  for  1900  was  $76,900. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

July  1,  1900.  balance  unexpended $557.90 

June  30,  1901,  amount  expended  during  fiscal  year 11.20 


July  1,  1901,  balance  unexpended. 


626. 70 


Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  tha^  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  E  11.) 
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W.  Norwalk  Harbor^  Connecticut. — Norwalk  Harbor  or  River  is  a 
tidal  estuary,  with  a  narrow  channel  extending  about  3  miles  north 
from  Long  Island  Sound  to  the  town  of  Norwalk.  Above  Norwalk 
the  river  is  a  small  fresh-water  stream.  South  Norwalk  is  on  the  west 
bank  of  the  river  li  miles  below  Norwalk.  At  this  point  the  river  is 
crossed  by  two  drawbridges,  the  lower  one  a  highway  bridge  and  the 
other  (450  feet  above)  the  bridge  of  the  New  York,  New  Haven  and 
Hartford  Railroad.     The  mean  tidal  range  is  7.12  feet. 

In  1867  a  company  was  incorporated  under  the  laws  of  the  State  of 
Connecticut  for  the  improvement  of  the  river.  Little  work  was  done, 
and  when  the  iniprovement  was  begun  by  the  United  States  the  low- 
water  depth  to  South  Norwalk  was  6  feet  and  to  Norwalk  but  1  foot. 

By  act  of  March  2,  1829,  Congress  appropriated  $80  for  making  a 
survey  of  the  harbor  of  Norwalk,  Conn.,  with  a  view  to  its  improve- 
ment. The  survey  was  made,  and  estimates  were  submitted  for  mak- 
ing a  channel  either  10  or  12  feet  deep  at  ordinary  high  tide,  but  no 
money  was  appropriated  for  the  improvement. 

The  river  and  harbor  act  of  1871  ordered  another  survey,  which  was 
made  in  that  year.  The  report,  printed  in  Senate  Ex.  Doc.  No.  23, 
Forty -second  Congress,  second  session,  and  also  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1872,  page  900,  proposed  dredging  a 
channel  6  feet  deep  and  100  feet  wide  from  Long  Island  Sound  to 
Norwalk,  at  an  estimated  cost  of  $34,000.  This  project  was  adopted 
under  the  river  and  harbor  act  of  1872.  In  1880  the  project  was 
modified  so  as  to  increase  the  depth  below  South  Norwalk  to  8  feet  at 
mean  low  water,  and  the  estimate  of  cost  was  increased  to  $84,000,  to 
include  this  modification  and  the  dredging  which  had  already  been 
done  for  maintenance  of  channels.  This  project  was  considered  com- 
pleted in  1892. 

Under  the  terms  of  the  river  and  harbor  act  of  1894,  appropriating 
$15,000  for  continuing  this  improvement,  a  project  was  adopted  for 
dredging  and  removing  the  srhoal  called  Feriys  Point,  on  the  west  side 
of  the  channel,  between  the  railroad  docks  and  Jenning's  wharf,  mak- 
ing 6  feet  depth  at  mean  low  water  and,  if  funds  should  permit,  for 
widening  the  bend  at  Keysers  Island,  near  the  harbor  entrance,  mak- 
ing a  depth  of  9  feet  at  mean  low  water,  at  a  total  estimated  cost  of 
$15,000. 

A  survey  of  Norwalk  Harbor,  ordered  by  the  river  and  harbor  act 
of  1894,  was  made,  and  the  report,  printed  in  House  Doc.  No.  60, 
Fifty-fourth  Congress,  first  session,  also  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1896,  page  813,  contained  estimates  for  an 
extension  of  the  improvement  to  provide  for  a  channel  10  feet  deep 
and  150  feet  wide  to  South  Norwalk,  and  for  widening  two  bends  at 
the  harbor  entrance,  at  a  cost  of  $62,000.  This  project  was  adopted  by 
the  river  and  harbor  act  of  1896^  which  appropriated  money  for  begin- 
ning work  under  it,  and  the  project  of  1894,  thus  modified,  consiste  in 
removing  the  shoal  at  Ferry s  Point  to  a  depth  of  6  feet  at  mean  low 
water,  in  making  a  channel  to  South  Norwalk  150  feet  wide  and  10 
feet  deep  at  mean  low  water,  and  in  widening  the  two  bends  at  the 
harbor  entrance  at  an  estimated  cost  from  the  beginning,  in  1894,  of 
$77,000. 

The  maintenance  of  this  channel,  and  of  the  existing  channel  above 
South  Norwalk,  is  estimated  to  cost  about  $2,000  per  year. 

A  sketch  of  Norwalk  Harbor,  Connecticut,  was  printed  in  the  Annual 
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Report  of  the  Chief  of  Engineers  for  1885,  page  656,  and  a  complete 
map  of  the  harbor  was  published  in  House  Doc.  No.  50,  Fifty-fourth 
Congress,  first  session. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30, 1900,  was  $109,830.25,  and  on  that  date  a  practi- 
cable channel  8  feet  deep  at  mean  low  water  extended  from  Long 
Island  Sound  to  the  railroad  bridge  at  South  Norwalk,  and  a  channd 
6  feet  deep  at  mean  low  water  from  the  railroad  bridge  to  the  docks 
at  Norwalk.  The  present  project  depth  of  10  feet  at  mean  low  water 
is  not  available,  because  work  under  this  project  has  covered  a  part  of 
the  channel  only. 

No  examination  has  been  made  since  the  close  of  work  in  August, 
1899,  and,  no  reports  to  the  contrary  having  been  received,  it  is 
believed  that  the  depths  of  8  feet  below,  and  6  leet  above,  the  railroad 
bridge  at  South  Norwalk  are  still  unimpaired. 

Future  appropriations  will  be  expended  in  developing  the  channels 
of  South  Norwalk  Harbor  and  for  maintenance. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  oysters, 
and  miscellaneous  freights.  The  increased  depth  resulting  from  the 
improvements  has  been  of  benefit  to  all  classes  of  vessels,  and  to  much 
of  the  present  commerce  is  absolutely  indispensable. 

Table  of  comparative  staiiatics. 


Vessels  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  togeth- 
er being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1886 

2,870 
1,520 
2,126 

Feet. 
9  to  10 
7tor2 
7  to  12 

Tom. 

488,600 

312,500 

368,500 

186,800 

201,096 

146,046 

164,755 

172,275 

Tons. 

Tons. 

1890 

100  to  600 
100  to  500 

126,100 

1891 

66,000 

1894 

281,700 

1896 

861 

993 

1,019 

1,031 

4  to  is 
4  to  14 
4  to  14 
4  to  14 

50to600 
60  to  600 
50  to  600 
50  to  600 

64,295 

1896a 

55.050 

1899 

18,710 
7,520 

1900 

a  Does  not  include  trips  made  by  43  oyster  steamers,  with  total  tonnage  of  2,506  gross  tons. 


The  reported  value  of  this  commerce  for  1900  waa  $6,686,475. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

July  1,  1900,  l>alance  unexpended 

June  30,  1901,  amount  expended  during  fiscal  year 

July  1,  1901,  balance  unexpended 


$169.  75 
5.60 


164.25 


Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  audition  to 

the  balance  unexpended  July  1 ,  1901 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899, 

(See  Appendix  E  12.) 

13.  Five-mUe  Rivem'  Harbor^  Connecticut, — ^This  harbor  is  an  inlet 
on  the  north  shore  of  Long  Island  Sound,  about  2  miles  west  of  the 
mouth  of  Norwalk  Harbor,  Connecticut.  It  is  about  1  mile  long  and 
from  300  to  800  feet  wide.  About  three-fourths  of  a  mile  above  its 
mouth  it  runs  bare  at  low  tide.     At  the  mouth  the  natural  low-water 
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depth  was  3  feet,  increasing  to  9  feet  at  a  point  750  feet  out  into  the, 
Sound.     The  mean  rise  of  the  tide  is  about  7  feet. 

Since  1848.  Five-mile  River  has  been  largely  engaged  in  oyster  grow- 
ing, and  in  tnis  business  now  employs  about  140  vessels,  which,  with- 
out the  improvement,  could  only  enter  or  leave  the  harbor  at  high  tide. 
Consequently,  during  their  busy  season  they  would  be  obliged  to  lie 
up  for  the  night  at  other  and  less  convenient  harbors. 

By  act  of  Congress  approved  August  5, 1886,  a  survey  or  examina- 
tion of  this  hartor  was  ordered,  which  was  reported  on  under  date  of 
December  7,  1886  (printed  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1887,  p.  639). 

In  this  report  a  project  for  improvement  was  proposed  which  con- 
sisted in* dredging  a  channel  8  feet  deep  at  mean  low  water,  and  100 
feet  wide,  to  extend  up  the  harbor  and  to  be  about  6,000  feet  long. 
The  project  was  adopted  in  1888,  when  work  under  it  was  ordered  by 
appropriation  of  $5,000,  made  by  act  of  Congress  of  August  11,  1888. 

Haroor  lines  were  established  for  this  harbor  by  the  Secretary  of 
War,  January  26.  1892. 

A  sketch  of  Five-mile  River  Harbor  was  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1894,  page  676. 

At  the  completion  of  work  under  the  last  contract  in  June,  1899,  the 
projected  width  of  100  feet  and  depth  of  8  feet  had  been  secured  for  a 
aistance  of  about  1,900  feet  up  the  narbor  from  the  Sound,  and  60  feet 
width  and  8  feet  depth  above  this  for  a  distance  of  about  2^600  feet, 
and  so  far  as  known  these  dimensions  remain  practically  unimpaired. 
Further  dredging  is  necessary  to  complete  the  projected  work. 

The  total  amount  expended  on  this  improvement  to  June  30,  1900, 
was  $22,441.59. 

The  commerce  of  the  harbor  consists  mainly  of  coal  and  shellfish. 

The  increased  depth  has  rendered  possible  the  general  use  of  the 
harbor  by  boats  engaged  in  this  business. 


Tabie  of  comparative  8tatUHc8, 

Vessels  of  all  kinds,  each  ar- 
rival and  departure  togeth- 
er being  counted  as  one. 

Freight  tonnage. 

Date. 

Beceived 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Dtaft. 

Tonnage. 

Jncrease. 

Decrease. 

1889 

FeeL 
2  to7i 
Uto8 
Uto8 

5tol50 
2tol7B 
2  to  100 

Ibfw. 

TbfM. 

Tons, 

igoi             

10,000 

1892 

1894             

""m 

789 
8.506 
10,614 

11,298 
11,298 
17,160 
82,600 

1,298 

1895 

1897a                

3  to8 
8  to8 

40tol04 
40  to  104 

6,862 
15,440 

1900a 

a  Includes  trips  made  by  40  small  oyster  boats. 

The  reported  value  of  this  commerce  for  1900  was  $436, 200. 

July  1,  1900,  balance  unexpended 


$58.41 
58.41 


July  1,  1901,  balance  unexpended 

Amount  (estimated)  required  for  completion  of  existing  project 22, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 5, 000. 00 

Submitted  in  compUance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  E  13.) 
ENG  1901 13 
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.  i^.  Stamford  Harbor^  Connecticut, — ^This  harbor  is  on  the  north 
shore  of  Long  Island  Sound,  about  6  miles  east  of  the  New  York  State 
line.  It  consists  of  a  bay  about  a  mile  long  and  a  mile  broad,  from 
the  head  of  which  two  channels  extend  up  nearly  a  mile  toward  the 
middle  of  the  city.  The  West  Branch,  known  as  Mill  River,  is  a  small 
stream,  dammed  at  Oliver  Street  Bridge,  the  head  of  the  harbor.  The 
original  low-water  depth  for  a  mile  below  the  bridge  was  from  1  to  3 
feet  in  a  crooked  channel,  and  the  7-foot  curve  in  the  bay  was  about 
7,600  feet  below  the  bridge.  All  the  wharves  are  in  the  upper  half 
of  this  distance.  The  East  Branch  was  originallv  a  crooked  stream 
running  through  salt  marshes;  it  was  straightened  and  deepened  by 
private  enterprise  and  was  known  as  the  "  Canal."  Though  nominally 
under  control  of  the^  corporation  which  deepened  it,  the  East  Branch 
has  been  for  a  long  time  practically,  and  recently  has  been  formally, 
opened  to  public  use.  In  1892  it  had  an  available  depth  of  6i  feet  at 
mean  low  water,  with  width  of  about  60  feet  nearly  to  its  head,  which 
is  about  li  miles  above  its  junction  with  the  West  Branch. 

The  mean  rise  of  tide  is  t.4  feet. 

A  survey  of  Stamford  Harbor,  ordered  by  act  of  Congress  of  March 
2,  1829,  was  made,  and  with  the  report  estimates  were  submitted  for 
dredging  channels  either  10  or  12  leet  deep  at  mean  high  water.  No 
work  was  done  under  this  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  the  harbor, 
which  was  made  the  following  year.  The  report  proposed  improve- 
ment by  dredging  a  channel  through  the  West  Branch  80  feet  wide  and 
5  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $20,000.  The 
project  was  adopted  under  the  river  and  harbor  act  of  1886,  which 
made  appropriation  for  beginning  the  work,  and  in  December,  1891, 
after  $20,000  had  been  appropriated  and  expended,  the  project  was 
reported  completed.  The  channel  of  the  West  Branch  had  been  made  5 
feet  deep  to  tne  head  of  the  harbor,  with  80  feet  width,  except  in  the 
upper  1,000  feet,  where  the  width  was  from  50  to  70  feet. 

The  river  and  harbor  act  of  1890  ordered  a  survey  of  Stamford 
Harbor.  The  report  upon  the  survey  presented  a  plan  for  further 
improving  the  West  Branch  at  an  estimated  cost  of  $95,000.  Under 
the  terms  of  the  river  and  harbor  act  of  1892  this  project  was  modified 
to  include  an  improvement  of  the  East  Branch  and  was  adopted  as 
modified.  The  present  approved  project  therefore  consists  in  dredging 
in  the  West  Branch  to  make  a  channel  150  feet  wide  and  7  feet  deep  at 
mean  low  water,  with  a  basin  between  the  harbor  lines  at  the  head  of 
the  harbor,  and  in  the  East  Branch  to  make  a  channel  9  feet  deep  at 
mean  low  water,  to  be  100  feet  wide  for  8,535  feet,  and  thence  to  the 
head  of  the  harbor,  about  1,200  feet,  to  be  50  feet  wide.  The  estimated 
cost  from  the  beginning  in  1892  is  $123,500. 

Harbor  lines  were  established  in  the  West  Branch  by  the  Secretary 
of  War  February  28, 1890,  and  in  the  East  Branch  December  13, 1899. 

A  sketch  of  tne  harbor  was  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1893,  page  956. 

The  amount  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1900,  was  $59,751.48,  at  which  date  the  West  Branch  channel  was 
completed  to  the  harbor  lines  at  the  head.  The  East  Branch  had  a 
channel  9  feet  deep  at  mean  low  water,  from  60  to  80  feet  wide  up  to 
the  steamboat  dock,  about  8,000  feet,  and  thence  for  1,200  feet  from 
40  to  60  feet  wide. 
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No  work  was  done  during  the  last  fiscal  year.  The  project  was 
modified  in  connection  with  the  establishment  of  harbor  lines  in  the 
East  Branch,  so  as  to  give  increased  width  near  the  upper  end.  The 
estimate  was  not  increased. 

The  commerce  of  this  tiarbor  consists  mainly  of  coal,  building 
materials,  and  unclassified  freights.  The  improvements  made  have 
rendered  access  to  the  wharves  much  easier  for  the  class  of  vessels 
used  in  this  traffic. 

Table  of  comparative  statiglics. 


Vessels  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  depATtore  togeth- 
er being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pro- 
ceding  report 

No. 

Draft 

Tonnage. 

Increase. 

Decrease. 

189U   

700 
2,188 
2,364 
2,075 
2,019 
2,210 
2,017 
2,034 
2,041 

Feet 
5  to  12 

5  torn 

5  to  13 
5  to  15 
5  to  15 
5  to  15 
5  to  15 
6tol5 
5  to  15 

10  to  375 

*  4b'*to"6i3* 
40  to  542 
40  to  560 
20  to  560 
20  to  560 
20  to  660 
20  to  560 

2blM. 

60,000 
154.607 
238,889 
199,964 
220,606 
373,758 
262,183 
267,687 
266,878 

Tons. 
a8,890 
104,607 
78,782 

TbfM. 

1892 

1893 

1894 

38,875 

1895            

20,542 
158,262 

1896 

1898                 

121,571 

1899 

5,504 
9,191 

1900         

a  Over  1889. 
The  reported  value  of  this  commerce  for  1900  was  16,185,000. 

July  1,  1900,  balance  unexpended $1,248.62 

June  30,  1901,  amount  expended  during  fiscal  year 14. 19 

July  1,  1901,  balance  unexpended 1,234.33 

July  1,  1901,  outstanding  liabilities 3.00 

July  1,  1901,  balance  available 1,231.33 

Amount  (estimated)  required  for  completion  of  existing  project 82, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  E  14.) 

16,  Harbor  at  Co»c6b  and  Mianus  River ^  Connecticut. — ^This  harbor 
is  a  tidal  inlet  extending  about  2  miles  northwardly  from  Long  Island 
Sound  to  the  village  of  Mianus,  at  a  i>oint  4  miles  east  of  uie  New 
York  State  line.  It  has  a  high-water  width  of  from  800  to  2,000  feet, 
but  the  low- water  channel  is  narrow  and  bounded  by  mud  flats.  At 
low  tide  there  was  in  1892,  before  the  improvement  of  the  harbor  was 
begun,  a  natural  depth  of  7  feet  or  more,  with  width  of  about  200  feet 
for  the  first  half  mile,  the  depth  above  gradually  decreasing  to  almost 
zero  at  the  head  of  the  harbor.  About  three-quarters  of  a  mile  below 
Mianus  the  stream  is  crossed  by  a  drawbridge  of  the  New  York,  New 
Haven  and  Hartford  Kailroad.  The  commerce  of  the  harbor  is  prac- 
tically confined  to  the  supplies  of  the  communities  along  its  shores. 
At  Coscob,  above  the  railroad  bridge,  is  a  shipyard,  where  a  consider- 
able number  of  small  boats  are  repaired  and  some  built.  At  River- 
side, below  the  bridge,  are  the  houses  and  docks  of  the  Riverside  Yacht 
Club. 

The  mean  rise  of  tide  is  about  7i  feet 
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Under  authority  of  the  river  and  harbor  act  of  1890,  a  survey  of  the 
harbor  was  made.  The  report  on  the  survey,  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  page  855,  contains  a  plan 
ana  estimate  for  improvement  by  dred^ng  to  make  a  channel  6  feet 
deep  at  mean  low  water,  with  150  feet  widtfi  below  the  railroad  bridge 
and  100  feet  width  above  the  bridge  to  Mianus,  at  an  estimated  cost  of 
$36,000.  This  project  was  adopt^  under  the  river  and  harbor  act  of 
1892,  which  made  an  appropriation  for  beginning  work. 

By  act  of  August  18,  1894,  Congress  made  appropriation  for  con- 
tinuing the  improvement,  "including  a  survey  of  the  lower  part  of 
the  harbor,  with  a  view  of  making  a  turning  basin  therein."  The 
report  upon  this  survey,  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1895,  page  881,  presented  plans  for  a  turning  basin  just 
inside  the  harbor  entrance,  to  oe  7  feet  deep  at  mean  low  water  and 
300  feet  wide,  to  be  made  by  widening  the  channel  on  the  west  side 
for  a  length  of  2,000  feet,  measured  along  the  channel,  and  1,500  feet 
at  the  west  side  of  the  basin.     The  estimated  cost  was  $18,000. 

This  modification  of  the  project  was  adopted  under  the  terms  of  the 
river  and  harbor  act  of  1896,  and  the  present  project  for  this  improve- 
ment consists  in  dredging  to  make  a  cnannel  6  feet  deep  at  mean  low 
water,  to  be  150  feet  wide  up  to  the  railroad  bridge,  and  thence  to 
Mianus  to  be  100  feet  wide,  with  a  turning  basin  on  the  west  side  of 
the  channel  near  the  harbor  entrance,  7  feet  deep  at  mean  low  water, 
300  feet  wide,  and  extending  2,000  feet  along  tne  channel,  at  a  total 
estimated  cost  of  $54,000. 

A  sketch  of  Coscob  Harbor  and  Mianus  River  was  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1893,  page  958,  and  one 
of  the  lower  part  of  this  harbor  in  the  report  for  1895,  page  882. 

The  amount  expended  on  this  improvement  to  June  30,  1900,  is 
$18,829.69,  and  to  the  same  date  the  channel  had  been  dredged  150  feet 
wide  and  6  feet  deep  up  to  the  railroad  bridge,  and  of  the  same  depth 
100  feet  wide  for  1,600  feet  above  the  bridge.  One-half  of  the  turn- 
ing basin,  7  feet  deep  at  mean  low  water,  was  also  dredged. 

At  the  close  of  the  last  dredging  the  depth  in  turning  basin  was  7 
feet  and  in  channel  6  feet,  and  no  impairment  of  same  has  been  reported 
since  that  time. 

The  commerce  of  this  harbor  is  mainly  coal,  lumber,  and  miscella- 
neous products.  The  benefit  to  commerce  consists  only  in  a  broader 
and  deeper  channel  in  the  lower  part  of  the  harbor,  the  increased  depth 
being  not  yet  extended  to  the  upper  landings. 

Table  of  comparative  staiMcs. 


Vessels  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  togeth- 
er being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1890 

3,732 
842 
424 
86 
92 
99 

Fed. 
2to9 
4to8 
4to8 
4  to  8 

8to80 
25  to  100 
25  to  100 

Of*  trk^Ot\ 

TbfM. 
46,900 
51,600 
61,600 
25,000 
9,360 
9,900 

Tim8. 

Tom. 

1894a 

4,700 
9,900 

1897a 

18986 

36,500 
15,640 

1899 

4  to  8        25  to  ioo 
4  to  8         fhinMyn 

1900 

540 

a  The  trips  of  83  yachts  which  belong  to  the  Riverside  Yacht  Club  and  anchor  in  this  harbor  are 
not  included  in  the  number  of  vessels  given. 
b  Barges  only;  daily  steam  packet  withdrawn. 


The  reported  value  of  thia  commerce  for  1900  was  $153,000. 
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July  1,  1900,  balance  unexpended . 
July  1,  1901,  balance  unexpended  . 


$170. 31 
170. 31 


Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  E  15.) 

16.  Greenwich  Harbor^  Connecticut, — Greenwich  Harboi*  is  a  shal- 
low bay  about  2  miles  east  from  the  New  York  State  line  and  extending 
nearly  a  mile  northward  from  Long  Island  Sound.  Before  improve- 
ment the  upper  part'of  the  harbor  ran  bare  at  ordinary  low  water,  and 
vessels  landing  at  any  of  the  docks,  except  those  in  the  outer  harbor, 
could  enter  only  at  full  tide  and  with  draft  of  not  over  6  feet. 

The  mean  rise  of  tide  is  about  7i  feet. 

A  preliminary  examination  of  this  harbor  was  made  in  compliance 
with  the  river  and  harbor  act  of  1894,  and  the  report  is  printed  in 
House  Ex.  Doc.  No,  25,  Fifty-third  Congress,  third  session,  and  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1895,  page  860.  The 
improvement  reconunended  was  adopted  under  the  river  and  harbor 
act  of  1896,  which  appropriated  money  to  begin  the  work. 

A  channel  90  feet  wide  is  to  be  made  from  the  mouth  of  the  harbor 
to  a  causeway  at  its  head,  a  distance  of  about  a  mile,  to  be  9  feet  deep 
at  mean  low  water  to  the  lower  docks  and  6  feet  deep  above.  The 
upper  end  is  slightly  enlarged  to  form  a  turning  basin.  The  estimated 
cost  was  $20,000.     Harbor  lines  were  established  in  1895. 

Up  to  June  30,  1900,  a  channel  6  feet  deep  at  mean  low  water  and 
45  feet  wide  was  dredged  from  the  6-foot  curve  opposite  the  lower  dock 
to  the  upper  dock,  near  the  upper  end  of  the  proposed  channel,  a  dis- 
tance of  half  a  mile.    The  amount  expended  to  that  date  was  $5, 121. 85. 

At  the  close  of  the  work  on  January  15,  1898,  the  low-water  depth 
over  the  improvement  was  6  feet,  and  it  is  believed  that  that  depth 
still  exists.  Owing  to  lack  of  funds  no  work  was  done  during  the  past 
fiscal  year. 

Future  appropriations  will  be  applied  to  dredging  the  9-foot  channel 
from  the  outer  narbor  to  the  steamboat  dock,  and  in  prolongation  of 
the  6-foot  channel  near  the  he^d  of  the  harbor. 

The  commerce  of  Greenwich  Harbor  consists  of  coal,  building  mate- 
rials, stone,  and  general  merchandise.  The  improvement  is  designed 
to  facilitate  the  transportation  of  this  freight,  which  previous  to  the 
commencement  of  work  could  only  be  done  at  high  water. 

Tak^  of  comparcUive  statistics. 


Veflsels  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  togeth- 
er being  counted  as  one. 

Keceived 

and 
shipped. 

Compared  with  pre- 
cedl^ig  report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1894                .     .  . 

Feet. 
8to  7 
3  to  14 

40toa00 
40  to  760 

Tons. 

110,000 
198.600 

Tons. 

Tons. 

1897 

88,600 

i: 

The  reported  value  of  this  commerce  for  1897  was  $5,432,500. 
1897  were  the  last  received. 


The  BtatiBtics  for 
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July  1,  1900,  balance  unexpended ^78.16 

June  dOf  1901,  amount  expended  during  fiscal  year 26. 60 

July  1,  1901,  balance  unexpended 851.55 

Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1 ,  1901 14, 000. 00 

Submitted  in  compliance  witli  requii^ments  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  E  16.) 

EXAMINATION   AND    SURVEY   MADE    IN    OOMPI^IANOE    WITH    EMERGENOT 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,   1900. 

Major  Leach  submitted  reports  on  preliminary  examination  and  sur- 
vey of  Branford  Harbor^  Connecticvi^  dated  September  12  and  Novem- 
ber 2,  1900,  respectively,  through  the  division  engineer.  The  plan 
presented  contemplates  imj^rovement  at  an  estimated  cost  of  ^5,000 
and  $260  per  annum  for  maintenance.  The  reports  were  transmitted 
to  CJongress  and  printed  in  House  Doc.  No.  100,  Fifth-sixth  Congress, 
second  session.     (See  also  Appendix  E  17.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  NEW  YORK  ON  LONG 
ISLAND  SOUND  AND  ON  THE  SOUTHERN  SHORE  OF  LONG  ISLAND, 
OF  HUDSON  RIVER  AND  HARBORS  THEREON,  OF  HARLEM  AND  EAST 
RIVERS,  NEW  YORK,  AND  OF  RIVERS  AND  HARBORS  IN  NORTH- 
EASTERN NEW  JERSEY. 

This  district  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Coi-ps  of 
Engineers,  since  May  3,  1901. 

1.  Port  Cheater  Harbor^  New  York. — [This  work  was  in  the  charge  of 
Maj.  E.  H.  Ru£fner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief 
of  Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.1  This  harbor,  situated  at  the  boundary  between  the  States  of 
New  York  and  Connecticut,  consists  of  the  tidal  part  of  Byram  River 
and  of  a  bay  at  its  mouth  opening  into  Long  Island  Sound. 

The  depth  in  the  river  oefore  improvement  was  1  foot,  and  Salt 
Bock  in  the  river  and  Sunken  Rock  in  the  bay  were  considered  to  be 
dangerous  obstructions.    Range  of  tide,  7.4  feet. 

The  existing  project,  approved  March  3, 1899,  provides  for  a  chan- 
nel 12  feet  deep  and  70  leet  wide  from  deep  water  in  the  l)»y  up  to 
the  town  dock,  and  thence  9  feet  de^p  and  60  feet  wide  to  the  steam- 
boat dock,  the  work  to  be  done  by  dredging  and  rock  removal.  Esti- 
mated cost,  $25,000. 

For  details  of  previous  project  see  Annual  Report  of  the  Chief  of 
Engineers  for  1899,  page  1208. 

Up  to  June  30,  1900,  $7,353.08  had  been  expended  on  present  proj- 
ect and  $52,000  on  previous  project. 

The  expenditures  during  the  year  were  for  dredging  and  rock 
removal,  and  resulted  in  the  completion  of  the  projected  channel  as  to 
depth  and  width  except  at  and  opposite  the  southerly  point  of  Fox 
Island,  where  the  width  is  only  about  60  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was  12  feet  up  to  town 
dock,  and  thence  9  feet  to  the  steamboat  dock. 
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The  commerce  of  this  harbor,  consisting  mainly  of  coal,  building 
materials,  manufactured  goods,  and  farm  produce,  amounted  to 
140,000  tons  in  1898,  to  169,600  tons  in  1899,  and  to  181,000  tons 
in  1900. 

July  1,  1900,  balance  unexpended $17,646.92 

June  30,  1901,  amount  expended  during  fiscal  year 15, 606. 63 

July  1,  1901,  balance  unexpended 2,140.29 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1S97,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  1.) 

S.  Mamaroneck  Harbor^  New  York. — [This  work  was  in  the  charge  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20, 1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.]  This  harbor,  situated  on  the  north  shore  of  Lone  Island  Sound, 
consists  of  a  narrow  inlet  opening  into  a  shallow,  broaa  bav. 

Before  improvement  the  channel  to  the  old  steuEimboat  wharf,  half  a 
mile  up  the  inlet,  had  a  depth  of  5  feet,  mean  low  water,  gradually 
decreasing  to  1  foot  at  the  upper  wharves.  Various  rocks  at  or  near 
the  mouth  of  the  inlet  obstructed  navigation.    Range  of  tides  is  8  feet 

The  present  project  for  improvement,  approved  August  2, 1882,  and 
modified  April  27, 1899,  provides  for  the  removal  of  Sound  Rock  to  4 
feet  depth  and  Bush  Rock  and  Inner  Steamboat  Rock  to  7  feet  depth, 
and  in  making  a  channel  7  feet  deep  and  100  feet  wide  from  the  har- 
bor entrance  to  the  upper  wharves.  ^  Estimated  cost,  $43,000. 

Up  to  June  30, 1900, 131,911.80  Had  been  expended  in  carrying  out 
the  work. 

No  work  was  done  during  the  past  fiscal  year,  sufiicient  funds  not 
being  available. 

The  condition  of  the  improvement  remains  about  the  same  as  stated 
in  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1382. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  was  7  feet. 

The  commerce  of  the  harbor,  consisting  mainly  of  coal  and  building 
materials,  amounted  in  1896  to  29,095  tons,  in  1897  to  61,673  tons,  and 
in  1900  to  64,685  tons. 

July  1, 1900,  balance  unexpended $88.20 

July  1, 1901,  balance  unexpended 88.20 

Amount  (estimated )  required  for  completion  of  existing  project. , ,     11, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 11, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  ciyil  act  of  June 

4,  1897. 

(See  Appendix  F  2.) 

5.  LarchmorU  Ha/rbor^  New  York. — [This  work  was  in  the  charge  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.]    This  harbor  or  bay,  situated  on  the  northwest  shore  of  Ix>ng 
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Island  Sound,  4  miles  distant  from  the  New  York  City  limits,  is  about 
half  a  mile  wide  and  five-eighths  of  a  mile  long.  It  is  exposed  to  east- 
erly and  southerly  storms.  Two  submerged  rocks  fUmbrella  Rock 
and  Huron  Rock)  obstruct  the  entrance,  which  has  a  aepth  of  18  feet, 

fradually  diminishing  toward  the  head  of  the  bay.  Range  of  tide  is 
.4  feet. 

The  present  project,  approved  March  3,  1899,  provides  for  building 
a  breakwater  extending  southwardly  1,440  feet  from  the  6-foot  curve 
oflf  Long  Beach  Point,  and  for  the  removal  of  Huron  Rock  to  a  depth 
of  14  feet  at  mean  low  water.    Estimated  cost,  $108,000. 

For  details  of  previous  project  see  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  page  1384. 

Up  to  June  30,  1900,  $314.66  had  been  expended  on  present  project 
and  $5,000  on  previous  project 

The  expenditure  during  tne  past  fiscal  year  was  applied  to  construct- 
ing the  breakwater  intended  to  protect  vessels  using  the  harbor  from 
easterly  and  southerly  winds,  of  which  about  nine-tenms  was  completed. 

The  maximum  draft  that  could  be  carried  June  30, 1901,  over  the 
shoalest  part  of  the  entrance  channel  at  mean  low  water  was  18  feet. 

The  commerce  of  the  harbor  is  not  large.  It  is  mainly  used  by  the 
Larchmont  Yacht  Club,  and  also  by  coasting  and  fishing  vessels  for 
night  anchorage  and  as  a  harbor  of  refuge. 

July  1,  1900,  balance  unexpended $49,685.36 

June  30,  1901,  amount  expended  during  fiscal  year 36,412.28 

Julyl,  1901,  balance  unexpended '   13,273.07 

Julyl,  1901,  outstanding  liabilitiefl. 4,763.47 

Julyl,  1901,  balance  available 8,509.60 

July  1,  1901,  amount  covered  by  uncompleted  contract 7, 568. 64 

Amount  (estimated)  required  for  completion  of  existing  project 58, 000. 00 

Amount  that  can  be  i)rofitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  3.) 

^.  £!a8t  Chester  Greek,  Nenjo  York. — [This  work  was  in  the  charge  of 
Mai.  E.  H.  Ruffner,  Coras  of  Engineers,  to  April  20, 1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  bngadier-general,  Chief  of 
Engineers,  United  otates  Army,  retired),  from  April  20  to  May  3, 
1901.]  Before  improvement  this  small  tidal  stream,  emptying  into 
Pelham  Bay,  was  navigable  at  high  tide  for  vessels  drawing  7  feet  as 
far  as  Lockwoods,  a  distance  of  2t  miles.    The  range  of  tide  is  7. 1  feet. 

The  project  for  improvement,  approved  March  3, 1873,  provided  for 
a  channel  100  feet  wide  and  9  feet  deep,  mean  high  water,  from  deep 
water  in  Pelham  Bay  to  a  point  3,000  feet  above  Lockwoods.  Esti- 
mated cost,  $136,500,  subsequently  reduced  to  $124,000. 

Up  to  June  30, 1900,  $90,802.47  had  been  expended  on  the  work,  of 
which  amount  $810.16  was  for  maintenance. 

No  work  was  done  during  the  past  fiscal  year,  sufficient  funds  not 
being  available. 

The  condition  of  the  improvement,  which  is  considered  to  be  com- 
pleted, remains  about  the  same  as  described  in  report  of  Chief  of 
Engineers  for  1900,  page  1388. 
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The  maximum  draft  that  could  be  carried  June  30,  1901,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  was  2  feet. 

The  commerce,  consisting  mainly  of  coal,  building  material,  stone, 
and  miscellaneous  freight,  amounted  to  94,928  tons  in  1896,  to  286,428 
tons  in  1899,  and  to  300,476  tons  in  1900. 

July  1,  1900,  balance  unexpended 1197.53 

July  1,  1901,  balance  unexpended 197.&3 

'Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 5,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  F  4.) 

6.  Bronx  Hiver^  New  York. — [This  work  was  in  the  charge  of  Maj. 
E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20, 1901,  and  of  Col.  J.  W. 
Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engi- 
neers, United  States  Army,  retired),  from  April  20  to  May  3,  1901.] 
The  navigable  part  of  this  small  stream,  which  empties  into  East  River 
north  of  Hunts  Point,  extends  from  the  mouth  to  West  Farms,  a 
distance  of  3  miles.     At  the  latter  place  it  is  crossed  by  a  dam. 

The  natural  depth  was  4  feet,  mean  low  water,  at  the  mouth,  decreas- 
ing to  less  than  1  foot  at  the  head  of  navigation,  where  the  range  of 
tiae  is  about  6  feet. 

The  project  for  improvement,  approved  June  3, 1896,  provides  for 
making  a  channel  4  feet  deep  and  100  feet  wide  at  and  near  the  mouth, 
thence  decreasing  in  width  to  50  feet  at  the  head  of  navigation,  the 
work  to  be  done  by  dredging  and  rock  removal.  Estimated  cost, 
$85,985. 

Up  to  June  30,  1900,  $14,111.42  had  been  expended  upon  the 
iniprovement. 

The  expenditure  during  the  fiscal  year  was  applied  to  removing 
2,630  cubic  yards  of  rock  from  different  ledges  between  Dongan  street 
and  the  Northern  Union  Gas  Works,  and  abo  from  a  place  near  the 
head  of  navigation  at  West  Farms,  New  York  City,  thereby  deepening 
the  channel  besides  widening  and  straightening  it. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  channel  at  mean  low  water  up  to  Stephens  dock  was  3  feet;  above 
that  point  1  foot. 

The  commerce  of  this  river,  consisting  mainly  of  coal,  lumber, 
building  materials,  cotton  goods,  drugs  for  dyeing  purposes,  and  ice, 
amounted  to  139,810  tons  in  1897;  to  171,300  tons  in  1899,  and  to 
166,600  tons  in  1900. 

July  1,  1900,  balance  unexpended $15,888.58 

JuneSO,  1901,  amount  expended  during  fiscal  year 12,068.66 

Julyl,  1901,  balance  unexpended 3,819.92 


'Amount  (estimated)  required  for  completion  of  existing  project 55, 985. 00 

Amount  that  can  be  profitably  expended  infisad  year  endmg  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,1897. 

(See  Appendix  F  5.) 

6,  Mattiinick  Ewtbar^  Neu)  York. — [This  work  was  in  the  charge  of 
Maj.  E.  H.  Buffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
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Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-^eneraJ,  Chief 
of  Engineers,  United  States  Army,  retired),  from  April  20  to  May 
3,  1901.]  This  harbor  is  a  tidal  inlet  extending  in  a  southerly  direc- 
tion from  Long  Island  Sound  to  the  village  of  Mattituck,  Long  Island, 
a  distance  of  about  2  miles. 

One  mile  above  the  mouth  a  tide  milldam  with  gates  has  been  built 
across  the  stream.  The  depth  at  the  entrance,  which  is  obstructed  by  a 
shifting  sand  bar,  is  from  1  to  2  feet,  thence  up  to  the  milldam  from 
2  to  7  feet  at  low  tide,  and  above  the  latter  the  depth  is  6  feet  at  high 
tide.  The  range  of  tide  outside  the  entrance  is  4.8,  and  below  tne 
milldam  but  2.2  feet. 

The  project,  approved  June  3,  1896,  provides  for  a  channel  7  feet 
deep,  mean  low  water,  from  the  entrance  to  the  dam,  and  7  feet  deep, 
mean  high  water,  above  the  dam  to  the  village,  the  width  to  be  80  feet 
except  at  the  mouth,  where  it  is  increased  to  100  feet;  the  entrance 
channel  to  be  protected  by  parallel  jetties.     Estimated  cost,  $83,000. 

No  money  had  been  expended  on  this  improvement  up  to  June  30, 
1900. 

The  expenditure  during  the  year  was  applied  to  the  construction  of 
about  680  feet  of  the  west  jetty.  This  jetty,  which  is  nearly  com- 
pleted, will  serve  to  some  extent  to  fix  the  entrance  channel,  but  navi- 
gation will  not  be  materially  benefited  until  both  jetties  have  been 
completed,  and  the  entrance  channel  deepened  by  dredging. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  was  1  foot. 

The  greater  part  of  the  local  freight  is  shipped  and  received  by  rail, 
as  under  the  present  condition  the  harbor  can  be  navigated  only  by 
boats  of  very  light  draft. 

July  1, 1900,  balance  unexpended ^15,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 10, 129. 08 

July  1,  1901,  balance  unexpended 4,870.92 

July  1,  1901,  outstanding  liabilities 4,140.87 

July  1,  1901,  balance  available 730.05 

July  1,  1901 ,  amount  covered  by  uncompleted  contract 421. 89 

Amount  (estimated)  required  for  completion  of  existing  project 68, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1903,  in  addition  to  the  balance  available  July  1,  1901 18, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  F  6.) 

7.  Port  Jefferson  Ha/rbor^  New  York, — [This  work  was  in  the  charge 
of  Maj.  E.  H.  Ruflfner,  Coi-ps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  "J .  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers.  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.]  This  narbor,  situated  on  tne  north  snore  of  Long  Island,  is  a 
large  and  deep  inland  bay,  connected  with  Long  Island  Sound  by  a 
narrow  entrance  or  inlet. 

Before  improvement  the  channel  depth  outside  the  entrance  was  but 
4  feet,  mean  low  water,  whereas  the  depth  in  the  harbor  was  12  feet 
and  more  at  low  tide  up  to  within  300  feet  of  the  wharves  of  Port 
Jefferson  village. 

Range  of  tide  at  entrance,  7  feet;  at  village  wharves,  6.2  feet. 

Tho  oxip.i  incT  project  for  improvement,  approved  September  19, 1890, 
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as  modified  August  18,  1894,  provides  for  dredging  a  chaDnel  through 
the  harbor  entrance  12  feet  deep  and  200  feet  wide,  to  be  protected  by 
extending  and  enlarging  the  previously  built  jetties.  Estimated  cost, 
$145,000. 

For  detailed  description  of  previous  project  see  Annual  Report  of 
the  Chief  of  Engineers  for  1897,  page  1097. 

The  expenditure  on  the  present  project  up  to  June  30,  1900, 
amounted  to  153,104.25,  and  on  previous  project  to  $79,000. 

The  expenditure  during  the  fiscal  year  was  for  riprap  stone  used  in 
enlarging  the  jetties,  and  nas  therefore  resulted  in  no  increase  in  width 
or  depth  of  the  channel. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  over  the 
shoalest  place  in  the  channel,  was  12  feet  at  mean  low  water. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  building  mate- 
rials, farm  produce,  shellfish,  and  general  merchandise,  amounting  in 
1898  to  24,940  tons,  in  1899  to  42,130  tons,  and  in  1900  to  40,380  tons. 

July  1,  1900,  balance  unexpended $4,395.75 

June  SiO,  1901,  amount  expended  during  fiscal  year 4,008.43 

July  1,  1901,  balance  unexpended 387.32 

Amount  (estimated)  required  for  completion  of  existing  project 87, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  F  7.) 

8,  Huntington  Harbor^  New  York. — [This  work  was  in  the  charge 
of  Maj.  E.  H.  Ruffner,  Ck)rps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief 
of  Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.]  This  harbor  is  a  narrow  tidal  estuary  extenaing  inland  from 
Huntington  Bay,  Long  Island,  in  a  southerly  direction,  for  a  distance 
of  about  2  miles. 

Before  improvement  it  had  a  natural  available  depth  of  nearly  8  feet, 
mean  low  water,  for  a  stretch  of  li  miles  from  the  entrance  southward, 
thence  gradually  decreasing  to  zero  toward  the  head  of  the  harbor. 
Mean  rise  of  tide,  7.2  feet. 

The  present  project,  approved  September  19,  1890,  provides  for 
dredging  and  maintaining  a  channel  8  feet  deep  and  100  feet  wide  up 
to  the  upper  wharves,  to  be  protected  by  piling,  if  necessary.  Esti- 
mated cost,  $32,000. 

For  details  of  former  project  see  report  of  the  Chief  of  Engineers 
for  1897,  page  1101. 

Up  to  June  30,  1900,  $29,489.06  had  been  expended  in  carrying  out 
and  maintaining  the  present  project.  In  addition,  $22,500  had  been 
expended  on  former  project. 

No  work  was  in  progress  during  the  past  fiscal  year,  no  funds  being 
available. 

The  condition  of  the  improvement  remains  about  the  same  as 
described  in  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page 
1398. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  was  8  feet 
at  mean  low  water. 

The  commerce  of  the  harbor,  consisting  mainly  of  coal,  farm  prod- 
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uce,  building  material^  and  miscellaneous  merchandise,  amounted  to 
28,584  tons  in  1897,  to  46,500  tons  in  1899,  and  to  45,600  tons  in  1900. 

July  1,  1900,  balance  unexpended 110.94 

July  1,  1901,  balance  unexpended 10. 94 

'Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 2,500.00 

Submitted  in  compuance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  F  8.) 

9.  Glenoove  Hwfbor^  New  York. — [This  work  was  in  the  charge  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Bariow,  Corps  of  Engineers  (now  bngadier-general,  Chief 
of  Engineers.  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.]  This  narbor  is  a  small  tidal  inlet  on  tne  east  side  of  Hempstead 
Harbor^  Long  Island.  Its  channel  is  about  2  feet  deep  at  mean  low 
water,  and  a  bar  at  the  entrance  has  a  foot  less  depth.  Before  the 
improvement  was  made  vessels  waiting  for  tides  to  enter  the  harbor 
were  exposed  to  storms  from  the  north  and  northwest.  Ilange  of  tides, 
7.7  feet. 

The  existing  project,  approved  August  11, 1888,  and  revised  June  22. 
1895,  provides  for  the  construction  of  a  breakwater  in  Hempst^Eui 
Harbor,  extending  from  the  northwest  corner  of  Glencove  dock  west- 
southwestwardly  toward  Motts  Point,  so  as  to  shelter  the  anchorage 
outside  of  Glencove  Harbor;  this  breakwater  to  have  a  length  of  2,000 
feet,  and  to  be  built  to  a  height  of  3  feet  above  high  water,  with  a  top 
width  of  5  feet.     Estimated  cost,  $135,000. 

Up  to  June  30, 1900,  $63,000  had  been  expended  in  carrying  out  the 
work. 

No  operations  were  in  progress  during  the  past  fiscal  year,  no  funds 
being  available. 

The  condition  of  the  improvement  remains  about  the  same  as  stated 
in  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1400. 

The  conunerce  of  the  harbor,  consisting  of  coal,  grain,  building 
materials,  and  general  merchandise,  amounts  to  about  700,000  tons 
annually. 

Amount  ^estimated)  required  for  completion  of  existing  project |72, 000. 00 

Amount  tnatcan  be  profitably  expendeainfi8calyearendmgJune30,1903.      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  F  9.) 

10.  Flvshmg  Bay^  New  York. — [This  work  was  in  the  charge  of  Mai. 
E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of 
Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.]  Before  improvement  the  controlling  depth  in  the  channel  up 
to  Flushing  was  3.9  feet,  mean  low  water.     Range  of  tides,  7.1  feet. 

The  existing  project,  approved  March  3,  1879,  and  modified  Sep- 
tember 19,  1888,  and  June  9,  1891,  provides  for  building  a  dike  4,663 
feet  long  on  the  west  side  of  the  channel,  to  protect  it  from  filling,  and 
for  making  and  maintaining  a  channel  6  feet  deep  at  mean  low  water  up 
to  the  lower  bridge  at  Flushing.     Estimated  cost,  tl73,500. 

Up  to  June  30,  1900,  tl22,495.63  had  been  expended  upon  this 
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improvement.  How  much  of  this  amount  might  properly  be  considered 
to  nave  been  used  for  maintenance  can  not  be  dennitely  stated,  as  it 
was  necessary  during  the  progress  of  the  work  to  dredge  some  parts 
of  the  channel  repeatedly. 

No  work  was  in  progress  during  the  past  fiscal  year.  The  improve- 
ment remains  in  aoout  the  same  condition  as  reported  on  page  1401, 
Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  maximum  draft  that  could  te  carried  June  30,  1901,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  was  6  feet. 

The  principal  articles  of  commerce  are  coal,  building  and  paving 
materials,  d^rewoods,  logwood  extracts,  and  miscellaneous  merchan- 
dise, amounting  to  163,395  tons  in  1897,  to  158,755  tons  in  1899,  and 
to  177,575  tons  in  1900. 

July  1, 1900,  balance  unexpended $504. 47 

July  1, 1901,  balance  unexpended 604.47 

Amount  (estimated)  required  for  completion  of  existing  project 50, 500. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  slddition  to 

the  balance  unexpended  July  1, 1901 5,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  F  10.) 

11.  East  Rwer^  New  York. — [This  work  was  in  the  charge  of  Maj. 
E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  origadier-general.  Chief  of 
Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.]  East  River  is  a  tidal  strait  extenaing  from  the  Battery,  New 
York  Harbor,  to  Throgs  Neck,  Long  Island  bound,  a  distance  of  about 
16  miles.  Before  improvement  it  was  much  obstructed  by  rocks  and 
reefs,  especiallv  in  the  part  known  as  Hell  Gate. 

The  range  of  tide  south  of  Hell  Gate  is  from  4i  to  5  feet,  and  east 
of  it  from  5  to  7  feet. 

The  project  for  this  improvement,  approved  Julv  25,  1868,  as  mod- 
ified in  1874  and  again  on  March  3,  1899,  provides  for  the  removal 
of  rocky  obstructions  in  the  Ekst  River  between  the  Battery  and 
Baretto  Point  to  depths  varying  from  18  to  26  feet,  and  for  the  con- 
struction of  sea  walls  and  dikes  where  necessary  to  guide  the  tidal 
currents.     Estimated  cost,  t5,639,120. 

For  further  description  of  project  see  Annual  Report  of  the  Chief 
of  Engineers  for  1897,  page  1026. 

Up  to  June  30,  1900,  $4,395,903.51  had  been  expended  in  carrying 
out  this  improvement. 

The  expenditure  during  the  fiscal  year  was  for  removal  of  rocks 
and  bowlders  from  the  channel  between  Blackwells  Island  and  the 
Battenr. 

At  Man-O'-War  Rock  8,481  cubic  yards  of  rock  was  removed,  or 
about  three-sevenths  of  the  amount  required  to  afford  a  depth  of  26 
feet.  Little  progress  was  made  on  the  reef  off  Twenty-sixth  street, 
less  than  one-tenth  of  the  proposed  rock  having  been  taken  out  to 
give  a  depth  of  26  feet.  From  Battery  and  Shell  reefs  19,743  tons 
of  material  was  removed,  thereby  widening  the  channel  off  the  Bat- 
terv  and  South  Ferry  slip.  The  water  front  between  East  Seventh 
and  East  Eighteenth  streets  was  deepened  several  feet  in  order  to 
facilitate  the  dockage  of  vessels. 
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The  maximun]  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water,  over  the  shoalest  part  of  the  localities  under  improvement 
is  given  in  the  following  table: 


Localities. 


Least  depth 
June  30, 1901. 


Part  of  Battery  Reef 

Rocky  obstructions  off  South  Ferry  slips 

Diamond  Reef 

Reef  of7  Diamond  Reef 

CoentiesReef 

Rock  off  Sd  street 

Shell  Reef ,  off  9th  street  and  vicinity 

Pilgrim  Rock,  off  19th  street 

Rock  off  26th  street 

Ferry  Reef ,  off  84th  street 

Charlotte  Rock,  off  84th  street 

Man-o'- War  Rock 

Middle  Reef,  including  Flood  Rock,  Qridiron,  Hen  and  Chickens,  and  Negro  Heads. 

Ballets  Point 

Heel  Tap 


19  to  26 
19  to  26 
26 
26 
26.6 
15.9 
16 
24 
16.1 
24 
26.6 
.8 
18  to  20 
26 
20.6 
18 
22.8 


Frying  pim 

Pot  Rock 

Way  Reef 

Shell  Drake i  26 

Scaly  Rock 26 

Negro  Point ' 

Reef  off  Sunken  Meadow 

North  Brother  Island  Reef..  ^ 

Reef  off  Baretto  Point 


17.8 

26 

24 


The  traffic  on  the  East  River  is  of  verv  great  extent,  and  is 
intimately  connected  with  that  of  New  York  Harbor  proper;  it  is 
impracticable  to  obtain  reliable  statistics  to  show  what  proportion 
properly  belongs  to  the  East  River,  esjjecially  as  the  heavy  coastwise 
traffic  passing  through  this  waterway  is  carried  on  in  vessels  which 
do  not  enter  or  clear  at  the  custom-house. 

July  1, 1900,  balance  unexpended 1239,375.82 

June  30, 1901,  amount  expended  during  fiscal  year 96, 902. 83 

July  1, 1901,  balance  unexpended 142,472.99 

July  1, 1901,  outstanding  liabilities 35,603.20 

July  1, 1901,  balance  available 106,969.79 

July  1, 1901,  amount  covered  by  uncompleted  contracts 99, 904. 13 

Amount  (estimated)  required  for  completion  of  existing  project 1, 003, 840. 67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1903,  in  addition  to  the  balance  available  July  1, 1901 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  F  11.) 

IS.  Harlem  River ^  New  York, — [This  work  was  in  the  charge  of  Mai. 
E.  H.  Ruflfner,  Corps  of  Engineers,  to  April  20,  1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of 
Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 1901.] 
The  Harlem  River  and  Spuyten  Duyvil  Creek,  both  included  in  the 
improvement,  are  two  waterways  which  join  at  Kingsbridge,  N.  Y. ,  and 
separate  Manhattan  Island  from  the  mainland.  The  narrow  channel  at 
their  junction  was  obstructed  by  a  lec^e  of  rocks,  awash  at  low  tide. 

Before  improvement  the  Harlem  River  had  an  available  depth  of  10 
feet  from  the  East  River  to  Morris  dock,  except  at  Highbridge,  where 
it  was  only  6  feet.     From  Morris  dock  to  Fordham  Landing  there  was 
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a  crooked  channel  7  feet  deep,  and  above  the  latter  place  the  river 
could  only  be  used  by  the  smallest  class  of  vessels. 

Spuyten  Duyvil  Creek,  from  Kingsbridge  to  the  Hudson,  had  a 
depth  of  4  feet. 

The  range  of  tide  in  the  Harlem  River  is  from  5i  to  6  feet,  and  in 
the  creek  and  Hudson  River  3.8  feet. 

The  present  project  for  improvement,  approved  June  18,  1878,  and 
modified  October  7,  1886,  provides  for  a  continuous  channel,  400  feet 
wide  and  15  feet  cieep,  from  the  East  River  to  the  Hudson  River, 
except  just  north  of  Iiighbri^e,  where  the  width  was  made  375  feet, 
and  m  the  rock  cut  through  Dyckman  meadow,  where  the  width  was 
reduced  to  350  feet  and  me  depth  increased  to  18  feet.  Estimated 
cost,  $2,700,000. 

For  previous  project  see  page  173,  Annual  Report  of  the  Chief  of 
Engineers  for  1874. 

Up  to  June  30, 1900,  $1,160,962.69  had  been  expended  under  present 
project  and  $21,000  under  previous  project. 

The  expenditures  during  the  past  year  were  applied  to  dredging  the 
channel  tnrou^h  the  draw  of  the  reconstructed  railroad  bridge  near 
Spuyten  Duyvil,  New  York  City,  where  the  channel  was  given  a  full 
depmof  15  feet  through  the  draw  openings,  and  in  makinea  payment  of 
$75,000  to  the  owners  of  a  jwircel  of  land  on  the  south  siae  of  the  rock 
cut,  for  the  purpose  of  releasing  the  United  States  from  all  obligations  to 
remove  a  pile  of  stone  excavated  from  the  cut  and  stored  upon  the 
land  under  a  written  agreement,  which  agreement  provided  that,  upon 
its  expiration  or  termination,  the  premises  must  be  restored  to  its 
original  level  before  being  surrendered. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  over  the 
shoalest  part  at  mean  low  water  was  12  feet. 

The  commerce  of  this  river,  which  is  very  large  and  steadily  increas- 
ing, consists  mainly  of  general  merchandise,  grain,  flour,  feed,  lum- 
ber, building  materials,  coal,  ice,  etc. 

It  was  impracticable  to  obtain  complete  returns  for  the  calendar 
year  1900.  The  last  reliable  information  received  was  for  the  year 
1895,  when  the  tonnage  amounted  to  over  7,500,000  tons. 

July  1,  1900,  balance  unexpended $84,037.31 

June  30,  1901,  amount  expended  during  fiscal  year 80, 697. 67 

July  1, 1901,  balance  unexpended 3,339.64 

July  1,  1901,  outstanding nabilities 180.00 

July  1,  1901,  balance  available 3,159.64 

Amount  (estimated)  required  for  completion  of  existing  project 1, 455, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  available  July  1, 1901 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  F  12.) 

13.  Newtovm  Greek.  New  York. — [This  work  was  in  the  charge  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief 
of  Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.1  Newtown  Creek  is  an  estuary  of  the  East  Kiver,  extending 
inlana  between  Kings  and  Queens  counties,  N.  Y.,  for  a  distance  of 
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about  4  miles.  Before  improvement  it  had  a  depth  of  12i  feet  at 
the  mouth,  decreasing  to  4  leet  at  the  head.  Range  of  tides,  about  4^ 
feet. 

Thepresent  project,  approved  June  3, 1896,  provides  for  a  uniform 
channel  126  feet  wide  and  18  feet  deep,  from  the  East  River  to  the 
head  of  navigation,  at  Metropolitan  avenue.     Estimated  cost^$4:50,000. 

For  previous  projects  see  Annual  Report  of  the  Chief  of  Engineers 
for  1896,  pages  760  and  761. 

Up  to  June  30, 1900,  tl97,314r.89  had  been  expended  in  cariying 
out  the  present  project,  and  in  addition  the  sum  of  $197,500  on  pre- 
vious projects. 

The  project  is  practically  completed,  but  the  channel  is  subject  to 
shoaling,  and  will  therefore  require  appropriations  for  maintenance. . 

No  work  was  in  progress  during  the  past  fiscal  year,  none  having 
been  required. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  over  the 
shoalest  part  at  mean  low  water  was  18  feet. 

The  conunerce  of  the  creek  is  very  large,  consisting  mainly  of  coal, 
building  materials,  petroleum  and  its  products,  chemicals,  etc.  It 
amounted  to  2,740,482  tons  in  1896  and  to  3,228,544  tons  in  1897. 

Julyl,  1900,  balance  unexpended 115,685.61 

July  1,  1901,  balance  unexpended 15,685.61 

Amount  that  can  be  profitably  expended  in  fiscal  jesr  ending  June  30, 
1903,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1,  1901 7,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  13.) 

14^  WdUahout  Chmmd^  New  York. — [This  work  was  in  the  charge 
of  Maj.  E.  H.  Ruflfner,  Corps  of  Engineers,  to  April  20, 1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  from  Aprir20  to  May  3, 
1901.]  This  channel  separates  Cob  Dock,  an  island  in  Wallabout  fiay. 
from  Brooklyn,  N.  Y.  It  is  divided  into  two  parts^  called  east  ana 
west  channel,  respectively,  by  a  stone  causeway  which  connects  the 
island  with  the  nayy-yard.  The  east  channel,  the  part  under  consid- 
eration, had  an  ori^nal  depth  of  from  15  to  20  feet  along  the  line  of 
deepest  water,  diminishing  to  5  feet  along  the  sides.  Mean  range  of 
tide  is  4.5  feet. 

The  project,  adopted  in  1899,  consists  in  making  the  channel  from 
the  East  Kiver  to  the  causeway  20  feet  deep,  with  widths  ranging 
from  230  to  350  feet.    Estimated  cost,  $40,000. 

This  improvement  was  completed  in  January,  1900,  at  a  total  cost  to 
the  United  States  of  $18,173.69.  The  sum  of  $21,826.31,  being  unex- 
pended balance  from  appropriation,  act  of  March  3, 1899,  was  returned 
to  the  Treasury  of  the  u  nited  States. 

(See  Appendix  F  14.) 

IB.  Canarsie  Bay^  New  York. — [This  work  was  in  the  charge  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief 
of  Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.]  This  bay  forms  the  northwest  part  of  Jamaica  Bay,  at  Canarsie 
Landing.     The  original  depth,  from  the  landing  to  Big  Channel,  was 
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4.2  feet,  and  to  Island  Channel  1.3  feet,  mean  low  water.  Rise  of  tide, 
4.7  feet. 

The  project  for  this  improvement,  approved  June  14, 1880,  and  sub- 
sequently enlarged  in  1889  and  1896,  provides  for  the  construction  of 
two  dikes,  and  dredging  between  them,  where  necessary  to  secure  a 
channel,  100  to  150  feet  wide  and  6  feet  deep,  connecting  steamboat 
dock  at  Canarsie  with  Big  Channel,  Jamaica  my;  also  for  a  channel,  4 
feet  deep  and  about  50  feet  wide,  running  in  a  southwesterly  direction 
from  Canarsie  Landing  to  Island  Channel,  and  for  a  channel,  5  feet 
deep  and  50  feet  wide,  running  in  a  northeasterly  direction  to  Gophel 
Channel.     Estimated  cost,  $88,000. 

For  detailed  description  of  project  and  modifications,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1887,  page  1114. 

up  to  June  30,  1900,  $64,475.08  had  been  expended  in  carrying  out 
the  improvement. 

No  work  was  in  progress  duriner  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  over  the 
shoalestpart,  at  mean  low  water,  was  6  feet  in  the  main  channel,  2i  feet 
in  the  West  Branch,  and  3i  feet  in  the  East  Branch. 

The  commerce  of  Canarsie  Bay,  consisting  mainly  of  building 
materials,  fertilizers,  fish,  and  coal,  amounted  to  about  50.000  tons  in 
1896;  since  then  it  has  not  been  practicable  to  obtain  reliable  statistics. 

July  1, 1900,  balance  unexpended $524.92 

June  30,  1901,  amount  expended  during  fiscal  year 2. 00 

July  1,  1901,  balance  unexpended 522.92 

Amount  (eetimated)  required  for  completion  of  existing  project 23, 000. 00 

Amount  that  can  be  profitabl]^  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1, 1901 10,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  F  16.) 

16.  Browns  Oreek^  Neu)  York. — [This  work  was  in  the  charge  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 
l&Ol.]  This  narrow  stream,  which  empties  into  Great  South  Bay, 
Long  Island,  near  Browns  Point,  had  a  natural  depth  of  from  1  to  3 
feet  at  low  tide,  a  bar  at  the  mouth  having  less  than  1  foot. 

The  project  for  improvement  approved  September  19, 1890,  pro- 
vides for  a  channel  100  feet  wide  ana  4  feet  deep,  to  extend  from  aeep 
water  in  the  bay  up  to  Sayville  highway  bridge,  and  to  be  protected 
at  the  entrance  by  jetties  on  both  sides.     Estimated  cost,  $46,000. 

Up  to  June  30,  1900,  $27,536.55  had  been  expended  upon  the 
improvement,  of  which  amount  $25,000  had  been  used  to  carry  out  the 
proiect  and  $2,536.55  for  maintenance. 

No  work  was  in  progress  during  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  80,  1901,  over  the 
shoalest  part  at  mean  low  water  was  4  feet. 

The  condition  of  the  improvement  remains  about  the  same  as 
described  in  the  Annual  Rei)ort  of  the  Chief  of  Engineers  for  1900, 
page  1417. 

ENG   1901 14 
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The  commerce  of  this  creek  consists  mainly  of  coal,  building  mate- 
rials, fish,  and  shellfish,  amounting  in  1898  to  10,700  tons;  in  1899  to 
11,642  tons,  and  in  1900  to  12,272  tons. 

July  1,  1900,  balance  unexpended $4d3.45 

July  1,  1901,  balance  unexpended 463. 46 

Amount  (estimated)  required  for  completion  of  existing  project 18, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  16.) 

17.  Paichogue  Ri/oer^  New  York. — [This  work  was  in  the  charge  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  Apiil  20, 1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of 
Engineers,  United  States  Army,  retired),  from  April  20  to  May  3, 
1901.]  Before  improvement  this  small  inlet,  extending  from  Great 
South  Bay,  Long  island,  to  the  vilWe  of  Patchogue,  had  a  natural 
depth  of  about  2  feet;  rise  of  tide,  1  root. 

The  project  for  improvement  approved  September  19,  1890,  pro- 
vided for  a  channel  about  5,000  leet  long,  60  feet  wide,  and  6  feet 
deep,  to  be  protected  at  its  mouth  against  westerly  storms  by  a  jetty 
1,700  feet  long.     Estimated  cost,  $40,000. 

Up  to  June  30,  1900,  $39,293.15  had  been  expended  in  carrying  out 
the  improvement,  which  has  been  completed. 

No  work  was  in  progress  during  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  over  the 
shoalest  part  at  mean  low  water  was  4  feet. 

The  emergency  river  and  harbor  act  of  June  6^  1900,  provided  for 
an  examination  and  survey  of  Fire  Island  Inlet,  in  Great  South  Bay, 
to  Patchogue  River,  with  a  view  to  obtaining  a  channel  not  less  than 
10  feet  in  depth  and  200  feet  in  width,  report  upon  which  was  pub- 
lished in  House  Doc.  No.  103,  Fifty-sixth  Congress,  second  session, 
and  is  herewith  as  Appendix  F  34. 

The  commerce  of  tnis  river  consists  mainly  of  coal,  lumber,  fish, 
and  shellfish,  and  miscellaneous  merchandise.  It  amounted  in  1898  to 
255,200  tons,  in  1899  to  266,800  tons,  and  in  1900  to  274,100  tons. 

July  1,  1900,  balance  unexpended $706. 86 

July  1,  1901,  balance  unexpended 706.85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 4,000.00 

Submitted  in  compliance  with  re(][uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  F  17.) 

18,  Hudson  River ^  New  York. — [This  work  was  in  the  charge  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of 
Engineers,  United  States  Army,  retired),  to  May  8,1901.]  The  sec- 
tion of  this  river  now  under  improvement  is  the  stretch  beginning  at 
the  State  dam  at  Troy,  and  extending  downstream  to  Coxsackie,  a  dis- 
tance of  28  miles.  In  its  natural  condition  the  navigable  depth  of  the 
channel  between  Troy  and  Albany  was  4  feet,  between  Albany  and  JTew 
Baltimore  7i  feet,  between  New  Baltimore  and  Coxsackie  11  feet,  and 
below  Coxsackie  12  feet  or  more. 
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The  existing  project,  approved  July  13,  1892,  amended  March  30, 
1899,  consists  m  making  a  12-foot  channel  between  Coxsackie  and  the 
State  dam  at  Troy,  the  channel  to  be  400  feet  wide  between  Coxsackie 
and  Broadway,  Troy,  thence  gradually  decreasing  in  width  from  400  to 
160  feet  at  Jacob  street,  Troy,  thence  150  feet  wide  to  the  State  dam. 

The  work  was  estimated  to  cost  $4,343,863. 

For  details  of  previous  projects,  see  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  pages  171  and  172. 

The  amount  expended  on  existing  project  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1900,  was  12,613,386.65.  In  addition,  $1,667,938. 
was  expended  on  former  projects. 

The  expenditure  during  the  year  was  for  rebuilding  3,270  linear  feet 
of  old  dikes;  for  relaying  595  sauare  yards  of  paving  and  the  protec- 
tion of  1,000  linear  feet  of  jmved  dikes;  for  refilling  with  rubbiestone 
of  15,913  linear  feet  of  old  timber  dikes;  for  dredging  of  394,203  cubic 
yards  of  sand,  gravel,  etc.,  and  for  excavatiuu  of  13,676  cubic  yards  of 
rock. 

As  a  result  of  work  during  the  past  fiscal  year,  the  channel  width  at 
Troy  has  been  increased  from  20  to  110  feet  and  the  depth  between 
Broadway  and  the  Delaware  and  Hudson  Company's  bridge  has  been 
increasea  6  feet.  The  dredging  done  was  for  the  purpose  of  restoring 
the  channel  to  the  dimensions  previously  obtained. 

Of  the  amount  expended,  $111|166.16  was  used  in  continuing  work 
under  the  project,  and  $48,393.86  was  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water,  as  established  in  1876,  was  lOi  feet  from  Coxsackie  to 
Albany;  Hi  feet  from  Albany  to  Congress  Street  Bridge,  Troy;  12 
feet  from  Congress  Street  Bridge  to  Delaware  and  Hudson  Company's 
bridge  at  Troy,  and  5i  feet  from  this  latter  bridge  to  the  State  dam. 

The  amount  of  commerce  within  the  limits  of  the  improvements  now 
in  progress  was  4,046,895  tons  in  1898;  5,070,800  tons  in  1899,  and 
4,810,927  tons  in  1900,  and  consisted  principally  of  merchandise,  grain, 
lumber,  fuel,  building  materials,  ana  ice. 

In  audition  to  this  local  conunerce,  a  through  commerce  of  more 
than  10,000,000  tons  is  carried  annually. 

July  1,  1900,  balance  unexpended $465,119.91 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1901 100, 000. 00 

565,119.91 
June  30,  1901,  amount  expended  during  the  fiscal  year 159, 550. 01 

July  1,  1901,  balance  unexpended 405,569.90 

July  1,  1901,  outstanding  liabilities 43,911.77 

July  1,  1901,  balance  available 361,668.13 

July  1,  1901,  amount  covered  by  uncompleted  contracts 340, 240. 68 

Amount  (estimated)  required  for  completion  of  existing  project 1, 265, 356. 44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  available  July  1,  1901 300,000.00 

Submitted  in  compliance  with  reqmrements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  18.) 

19.  Saugertie%  I£arboi\  New  York. — [This  work  was  in  the  charge  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
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of  Engineers,  United  States  Army,  retired),  to  Mav  3,  1901.]  This 
liarbor  is  situated  at  the  mouth  of  Esopus  Creek,  which  empties  into 
the  Hudson  River  on  its  west  shore,  about  100  miles  above  New  York 
City.  The  creek  is  from  180  to  500  feet  wide,  and  is  navigable  for  a 
distance  of  about  three-quarters  of  a  mile  above  its  mouth. 

The  natural  depth  in  the  creek  was  7  feet  or  more  at  mean  low 
water;  the  entrance,  however,  was  obstructed  by  a  broad  shoal,  on 
which  there  was  an  available  depth  of  only  about  3  feet.  The  mean 
rise  and  fall  of  the  tide  is  about  4  feet. 

The  project  for  this  improvement,  approved  July  6, 1884,  provided  for 
a  permanent  channel,  300  feet  wide  and  8  feet  deep  at  mean  low  water, 
by  means  of  the  construction  of  parallel  dikes  and  dredging  between 
them,  the  cost  of  the  work  being  placed  at  $52,000.  This  project  was 
completed  in  1892  at  an  actual  cost  of  $42,000.  Since  then  $12,850 
has  Deen  expended  in  maintenance. 

No  work  was  done  during  the  past  fiscal  year,  as  none  was  considered 
necessary. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  an  exam- 
ination and  survey  of  Saugerties  Harbor,  "witn  a  view  of  extending 
the  improvement  from  the  westerly  end  of  the  south  dike  westerly  to 
the  'Point  of  Rocks,'  also  with  a  view  to  removing  the  loose  rock 
from  the  channel  and  continuing  the  depth  of  12  feet  at  low  water 
toward  the  head  of  the  harbor.''  A  report  on  such  survey,  with 
estimate  of  cost  of  work  proposed,  was  published  in  House  Doc.  No. 
107,  Fifty-sixth  Congress,  first  session,  and  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  pages  1518  to  1520.  The 
estimates  there  given  include  improvement  from  the  Hudson  River 
to  the  steamboat  docks. 

Attention  is  invited  to  the  supplemental  estimate  of  cost  for  con- 
tinuing this  improvement  from  tne  steamboat  dock  to  within  600  feet 
of  the  dam  at  head  of  harbor,  printed  on  pages  1494  and  1495  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  estimate,  submitted  in  House  Doc.  No.  107,  Fifty-sixth  Con- 
gress, first  session,  for  a  channel,  12  feet  deep  and  300  feet  wide,  from 
the  Hudson  River  to  the  steamboat  landing  at  Saugerties,  is  $44,685. 
The  supplementary  estimate,  for  extending  an  8-foot  channel  above 
steamboat  landing  to  the  rapids  below  the  <mm  on  Esopus  Creek,  and 
for  dredging  along  wharf  front  on  west  side  of  creek  above  steamboat 
landing,  is  $80,770,  making  a  total  estimate  for  this  improvement  of 
$125,455,  and  $3,000  per  annum  for  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30,  1901,  was  9 
feet  at  mean  low  water. 

The  commerce  of  this  harbor  consists  mainly  of  bluestone,  coal, 
building  materials,  and  general  merchandise,  and  amounted  to  58,368 
tons  in  1898,  to  50,800  tons  in  1899,  and  to  76,673  tons  in  1900. 

July  1,  1900,  balance  unexpended $2,150.00 

July  1,  1901,  balance  unexpended ; 2,150.00 

Amount  that  can 'be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1.  1901 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  19.) 
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W.  HarbvT  at  Rondout^  N.  Y, — [This  work  was  in  the  charge  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general, 
Chief  of  En^neers,  United  States  Army,  retired),  to  Ma^  3,  1901.] 
This  harbor  is  situated  at  the  mouth  of  Rondout  Creek,  which  empties 
into  the  Hudson  River  on  its  west  shore,  90  miles  above  New  York 
City,  and  is  the  eastern  terminus  of  the  Delaware  and  Hudson  Canal. 
The  creek  is  a  tidal  stream  for  3  miles  above  its  mouth,  with  mean 
rise  and  fall  of  tide  of  about  4  feet. 

In  1871  the  available  depth  of  water  in  the  harbor  was  7  feet  at 
mean  low  water,  the  result  of  improvements  made  by  private  parties. 

The  project  for  improvement,  approved  June  10, 1872,  contemplated 
securing  a  permanent  channel,  14  feet  deep  at  mean  low  water,  by  con- 
structing parallel  dikes  and  dredging  between  them,  at  an  estimated 
cost  of  1172,500.  This  project  was  completed  in  1880,  at  a  total  cost 
of  $90,000.     Since  then  $29,000  has  been  expended  in  maintenance. 

The  expenditure  during  the  past  year  was  for  maintenance,  and  was 
used  in  repairing  the  dikes,  and  has  therefore  resulted  in  no  increase 
in  depth  or  width  in  the  channel. 

The  maximum  draft  that  could  be  carried  on  June  30,  1901,  was  13 
feet  at  mean  low  water. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  cement,  lime, 
bluestone,  ice,  and  general  merchandise,  and  amounted  in  1897  to 
2,330,000  tons;  in  1899  to  1,885,000  tons;  and  in  1900  to  1,885,000 
tons. 

July  1,  1900,  balance  unexpended $2,058.64 

June  30,  1901,  amount  expended  during  fiscal  year 2,058.64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement 2, 600. 00 

Submitted  in  compliance  with  re(^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  F  20.) 

21.  Harbor  ai  PeeksMll^  N,  Y. — [This  work  was  in  the  charge  of 
Col.  J.  W.  Barlow,  Corps  of  Engineei-s  (now  briradier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  May  3,  1901.]  This 
harbor  is  a  prominent  indentation  upon  the  eastern  shore  of  the  Hud- 
son River,  aoout  45  miles  above  New  1  ork  City.  It  measures  approxi- 
mately 1  square  mile  east  of  the  12-foot  contour  of  the  river,  and  the 
outlying  flats,  3,500  feet  wide,  have  a  maximum  depth  over  them  of  5 
feet  at  mean  low  water. 

A  narrow  channel,  6  feet  deep  at  mean  low  water,  followed  the  shore 
from  north  to  south  past  the  village  docks,  which  enabled  steamboats 
and  small  craft  to  transport  by  water  a  portion  of  the  commerce  origi- 
nating at  the  village. 

The  project  for  this  improvement,  approved  June  3,  1896,  consisted 
m  drecfeing  a  channel  100  feet  wide  ana  10  feet  deep,  from  deep  water 
in  the  Hucfeon  River,  on  the  north,  along  the  inner  side  of  the  harbor 
to  deep  water  on  the  south.  The  estimated  cost  of  the  work  was 
$50,000.     This  project  was  completed  in  1899,  at  a  cost  of  $19,400. 

No  work  was  carried  on  during  the  past  fiscal  year. 

The  commerce  of  Peekskill  Harbor  is  increasing  so  rapidly  that 
channels  of  the  dimensions  first  decided  on  are  no  longer  adequate. 
Navigation  interests  ask  that  a  channel  200  feet  wide  ana  15  feet  deep 
be  nuide  along  the  wharf  front,  and  that  the  connections  north  and 
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south  with  the  Hudson  River  have  the  same  depth  and  a  width  of  150 
feet.  The  present  channel  can  be  increased  to  those  dimensions  with- 
out increasmg  the  estimated  cost  of  the  improvement,  provided  as 
reasonable  a  price  for  dredging  be  procured  m  the  future  as  was  had 
at  the  last  letting. 

The  unappropriated  amount  of  the  estimate  is  $30,000,  and  can  be 
applied  to  the  proposed  extension  of  the  project  with  the  authoritv  of 
Cx)ngres8,  in  which  case  no  appropriation  for  maintenance  will  be 
required  at  present. 

The  maximum  draft  that  could  be  carried  to  the  wharves  on  June  30, 
1901,  was  10  feet  at  mean  low  water. 

The  commerce  of  this  harbor  consists  of  general  merchandise,  build- 
ing material,  iron  ore,  coal,  iron,  lumber,  and  molding  sand,  and 
amounted  to  734,950  tons  in  1898,  to  1,092,455  tons  in  1899,  and  to 
1,800,750  tons  in  1900. 

July  1,  1900,  balance  unexpended 1600.00 

July  1,  1901,  balance  unexpended 600.00 


Amount  that  can  be  profitably  expended  in  fincal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1901 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  21.) 

S^.  Passaic  Hiver,  Neuo  Jersey. — [This  work  w^as  in  the  charge  of 
Col.  J.  W.  Barlow^,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  November  30, 1900,  of 
Maj.  E.  H.  Ruffner,  Coi*ps  of  Engineers,  from  November  30,  1900, 
to  April  20,  1901,  and  of  General  Barlow  from  April  20  to  May  3, 
1901.  J  This  river  is  a  stream  of  considerable  size,  rising  among  the 
highlands  in  the  northern  part  of  New  Jersey  and  flowing  in  a  general 
easterly  and  southerly  course  into  Newark  tiajr.  It  is  navigable  from 
its  mouth  to  Passaic,  a  distance  of  about  16  miles.  In  its  natural  con- 
dition the  navigable  depth  to  Newark  was  about  7  feet  at  mean  low 
water;  from  Newark  to  Passaic  it  was  about  3  feet.  The  rise  of  the 
tide  at  the  mouth  is  4.7  feet,  and  at  Passaic  it  is  2.5  feet. 

The  existing  project,  approved  July  13,  1892,  provides  for  obtain- 
ing a  channel,  200  feet  wide  and  10  feet  deep,  irom  Newark  Bay  to 
Center  Street  Bridge,  Newark,  and  thence  a  cnannel,  from  50  to  200 
feet  wide  and  from  6  to  7i  feet  deep,  to  the  head  of  navigation  at 
Passaic,  by  means  of  dikes  and  dredging.  The  estimated  cost  of  the 
work  was  placed  at  1647,697.  For  deteils  of  previous  projects  see 
report  of  the  Chief  of  Engineers  for  1900,  page  177. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1900,  was  $459,379.58,  of  which  $381,510  was  used  in 
carrying  out  the  project  and  $77,869.53  for  maintenance.  The  latter 
sum  must  now  be  added  to  the  estimate  for  completion  of  project. 

The  expenditure  during  the  past  year  was  for  widening  and  deepen- 
ing the  cnannel  at  Belleville  and  Rutherford  Park  bars  and  at  Passaic 
Citv.  The  proposed  depth  of  6  feet  was  attained  at  Belleville  Bar  for 
widths  of  50  to  100  feet,  at  Rutherford  Park  Bar  for  widths  of  85  to 
100  feet,  and  above  Rutherford  Park  Bar  to  Passaic  Citjr  for  narrow 
widths.  Of  the  amount  expended,  $8,100  was  for  continuing  work 
and  $870.47  for  maintenance. 
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The  river  and  harbor  act  of  March  3, 1899,  provided  for  an  examina- 
tion and  survey  of  this  river,  with  a  view  to  obtaining  a  channel  10 
feet  deep  from  Montclair  Railway  Bridge  to  the  Center  Street  Bridge, 
Newark,  and  thence  12  feet  deep  to  Steten  Island  Sound;  also  for  an 
examination  from  Montclair  Railway  Bridge  to.  the  city  of  Paterson. 
Reports  on  these  examinations  and  surveys,  with  estimates  of  cost  of 

Sroposed  improvements,  were  published  in  House  Document  No.  401, 
ifth-sixth  Congress,  first  session,  and  are  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  nages  1530  to  1652. 

The  maximum  drafts  that  could  be  carried  on  June  30, 1901,  were  as 
follows:  9.5  feet  w  the  Center  Street  Bridge,  Newark;  7  feet  to  the 
Erie  Railroad  Bridge,  Newark,  and  5.25  feet  to  Passiac. 

The  commerce  of  this  river  consists  mainly  of  building  material, 
iron  ore,  fertilizers,  coal,  and  general  merchandise,  and  amounted  to 
1,509,772  tons  in  1898,  to  1,962,462  tons  in  1899,  and  to  2,037,363  tons 
in  1900. 

July  1,  1900,  balance  unexpended $8,970.47 

June  30,  1901,  amount  expended  during  fiscal  year 8,930.47 

July  1,  1901,  balance  unexpended 40,00 

July  1,  1901,  outstanding  liabilities 40.00 

Amount  (estimated)  required  for  completion  of  existing  project 158, 087. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  for  works  of  miprovement  and  for  maintenance,  in  edition  to 

the  balance  unexpended  July  1,  1901 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  22.) 

23.  Channel  hetween  Staten  Island  and  New  Jersey, — {This  work  Was 
in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier- 
general.  Chief  of  Engineers,  United  States  Army,  retired^,  to  Novem- 
ber 30, 1900,  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  from  Novem- 
ber 30,  1900,  to  AotH  20,  1901,  and  of  General  Barlow  from  April  20 
to  May  3,  1901.]  This  channel  is  an  inland  waterway,  about  17  miles 
long,  connecting  New  York  Harbor  with  Baritan  Bay.  It  consists  of 
the  Kill  van  KuU,  connecting  the  Upper  Bav  with  Newark  Bay,  and 
the  Arthur  Kill,  connecting  Newark  Bay  witn  Raritan  Bay. 

The  natui-al  depth  through  the  channel  was  15  feet  or  more,  except 
for  a  distance  of  about  If  miles  in  Newark  Bay,  where  there  was  a 
shoal  with  a  crooked  channel  9i  feet  deep.  The  mean  rise  of  tide  is 
about  5  feet. 

The  existing  project,  approved  June  14,  1880,  amended  October  20, 
1890,  consists  in  dredging  a  channel,  400  feet  wide  and  14  feet  deep, 
connecting  Arthur  Kill  and  Kill  van  Kull.  The  cost  of  the  work  was 
estimated  at  $210,000.  For  details  of  previous  projects  see  report  of 
the  Chief  of  Engineers  for  1900,  page  178. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1900,  was  $190,456.65,  of  which  $114,598.50  was  used 
in  carrying  out  the  project  and  $75,858.15  for  maintenance.  The 
latter  sum  must  now  be  added  to  tne  estimate  for  completion  of 
project.  In  addition,  $80,500  has  been  expended  on  other  projects, 
including  $5,000  spent  on  Lemon  Creek. 

The  expenditure  during  the  past  year  was  for  maintenance.  Small 
shoals  were  removed  from  around  tne  sharp  bend  at  the  Comer  Stake 
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light  and  the  old  channel  was  redredged  where  contraction  was  most 
marked.  The  work  resulted  in  the  restoration  of  the  channel  to  a 
depth  of  14  feet  for  a  width  of  350  feet. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  an  exam- 
ination and  survey  of  Arthur  Kill,  or  Staten  Island  Sound,  from  Kill 
van  Kull  to  Raritan  Bay,  with  a  view  to  obtaining  a  21-foot  channel 
from  New  York  Bay  to  Karitan  Bay. 

The  reports  upon  this  examination  and  survey,  giving  estimates  of 
cost  of  proposed  improvement,  were  published  in  House  Doc.  No.  393, 
Fifty-sixth  Congress,  first  session,  and  are  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  pages  1625  to  1530. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  through 
the  Staten  Island  channel  was  14  feet  at  mean  low  water. 

The  freight  carried  through  this  waterway  consists  of  oil,  coal,  ores, 
clay  products,  chemicals,  fertilizers,  grain,  machinery,  manufactures, 
and  general  merchandise,  and  amounted  in  1898  to  10,184,261  tons,  in 
1899  to  11,311,991  tons,  and  in  1900  to  11,047,633  tons. 

July  1,  1900,  balance  unexpended $20,543.35 

June  30,  1901,  amount  expended  during  fiscal  year 18,524.85 

July  1,  1901,  balance  unexpended 2,018.50 

'Amount  (estimated)  required  for  completion  of  existing  project 93, 383. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  23.) 

^4,  EUzaheth  River ^  New  Jersey. — [This  work  was  in  the  charge  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  ifovember  30, 1900,  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  from  November  30,  1900,  to 
April  20,  1901,  and  of  General  Barlow  from  April  20  to  May  3, 1901.] 
This  is  a  small  creek  in  the  eastern  part  of  New  Jersey,  which  discharges 
into  the  Arthur  Kill  at  Elizabethport.  Its  width  varied  from  50  to  90 
feet,  and  it  had  a  high-water  depth  of  4  feet  at  the  head  of  navigation 
at  Broad  street,  Elizabeth,  2.62  miles  above  its  mouth.  The  mean  rise 
of  tide  at  the  mouth  was  4.7  feet,  and  at  Bridge  street,  Elizabeth,  3.4 
feet. 

The  existing  project,  approved  March  3,  1879,  consists  in  dredging 
a  channel  60  feet  wide  and  7  feet  deep  at  mean  high  water,  at  an  estimated 
cost  of  $43,160. 

The  amount  expended  on  this  work  to  June  30, 1900,  was  $43,160,  of 
which  $27,000  was  used  for  carrying  out  the  project  and  $16,160  for 
maintenance.  This  latter  sum  is  therefore  asked  for  to  complete  the 
project. 

No  work  was  done  during  the  past  year,  owing  to  lack  of  funds. 

The  maximum  draft  that  could  be  carried  to  Bridge  street,  Elizabeth, 
on  June  30,  1901,  was  1  foot  at  mean  low  water  and  4.4  feet  at  high 
water. 

The  conunerce  of  this  river  consists  of  coal,  building  materials,  and 
miscellaneous  freights.  It  amounted  to  21,650  tons  in  1895,  36,066 
tons  in  1896,  and  28,865  tons  in  1897. 
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'Amount  (eHtimated)  required  for  completion  of  existing  project |516, 160. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  for  works  of  improvement  and  for  maintenance 5, 000. 00 

Submitted  in  compliance  with  re<][airement8  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  F  24.) 

^.  Raritanlii/ver^  New  Jersey. — [This  work  was  in  the  charge  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of 
En^neers,  United  States  Anny,  retired),  to  November  30,  1900,  of 
Ma].  E.  H.  Ruffner,  Corps  of  Engineers,  from  November  30,  1900,  to 
April  20,  1901,  and  of  General  Barlow  from  April  20  to  May  3, 1901.] 
This  river  is  a  moderate-sized  stream  flowing  through  the  central  part 
of  the  State  of  New  Jersey  and  enaptying  into  Raritan  Bay  at  Perth 
Amboy.  It  is  navigable  to  New  Brunswick,  N.  J.,  a  distance  of  12 
miles,  where  it  is  the  eastern  terminus  of  the  Delaware  and  Raritan 
Canal.  The  mean  rise  of  tide  at  the  mouth  is  5.1  feet,  and  at  New 
Brunswick  it  is  5.56  feet. 

In  its  natural  state  the  channel  to  New  Brunswick  was  obstructed 
by  several  extensive  shoals,  on  which  the  depth  was  from  6i  to  8i  feet 
at  mean  low  water. 

The  project  for  improvement,  approved  June  18, 1878,  provided  for 
a  channel  200  feet  wide  and  10  feet  deep,  from  the  mouth  to  the  Dela- 
ware and  Raritan  Canal  terminus  at  New  Brunswick,  to  be  obtained 
by  dredging,  diking,  and  rock  excavation,  the  cost  being  estimated  at 
that  time  at  $2,093,662.  Recent  and  more  improved  methods  for 
doing  such  work  have  made  it  probable  that  this  estimate  will  not 
exceed  11,036,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1900,  was  $667,692.32,  of  which  $659,192.32  was  used  in  carrying  on 
the  work,  and  $8,500  for  maintaining  that  already  done. 

No  work  was  done  during  the  past  year. 

On  June  30,  1901,  the  maximum  draft  that  could  be  carried  to  the 
head  of  navigation  was  limited  by  gravel  shoals  below  the  rock  cut  to  8 
feet  at  mean  low  water. 

The  commerce  of  this  river  consists  principally  of  coal,  ores,  lum- 
ber, building  materials,  and  general  merchandise,  and  amounted  in 
1897  to  1,218,752  tons,  in  1898  to  1,255,972  tons,  in  1899  to  1,523,391 
tons,  and  in  1900  to  1,476,645  tons. 

July  1,  1900,  balance  unexpended 13,557.68 

June  30,  1901,  amount  expended  during  fiscal  year 7. 68 

July  1, 1901,  balance  unexpended 3,560.00 

Amount  (estimated)  required  for  completion  of  existing  project 363, 750. 00 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  for  works  oi  improvement  and  for  maintenance,  in  addition 

to  the  balance  unexpended  July  Ij  1901 25,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  26.) 

26.  Sauih  liwer^  Nevo  Jersey. — [This  work  was  in  the  charge  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of 
Engineers,  United  States  Arniy,  retired),  to  November  30,  1900,  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  from  November  30,  1900,  to 
April  20, 1901,  and  of  General  Barlow  from  April  20  to  May  3, 1901.] 
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This  is  a  small  stream  in  the  central  part  of  New  Jersey,  which  dis- 
chargeb  into  the  Raritan  River,  about  8  miles  above  its  mouth. 

A  private  canal  about  three-quarters  of  a  mile  long  had  been  dredged 
from  near  Washington,  on  the  South  River,  to  Sayreville,  on  the 
Raritan  River,  which  shortened  the  sailing  course  about  2  miles. 

The  depth  in  the  canal  was  about  3.5  feet,  and  in  the  river  about  2.5 
feet  as  far  as  Old  Bridge,  at  the  head  of  navigation,  6.3  miles  above 
the  canal.  The  mean  nse  of  tide  at  the  canal  is  5.34  feet,  and  at  Old 
Bridge,  4.57  feet. 

The  present  project,  approved  June  14,  1880,  provides  for  correct- 
ing the  canal  outlet  ana  for  obtaining^y  dredging  and  diking,  a  channel 
100  feet  wide  and  8  feet  deep  to  Washington.  1.5  miles  above  the 
mouth;  thence  6  feet  deep  to  Bissetts,  3.7  miles  above  the  mouth; 
thence  4  feet  deep  to  Old  Bridge,  6.3  miles  above  the  mouth,  at  the 
head  of  navigation.  The  cost  was  estimated  at  $194,695,  but  was 
reduced  in  1892  to  $176,975.  For  details  of  previous  project  see 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  pa^e  181. 

The  amount  expended  on  the  present  project  up  to  uie  close  of  the 
fiscal  year  ending  June  30, 1900,  was  $93,000,  of  which  $78,000  was  used 
for  carrying  on  the  work  and  $15,000  for  maintenance.  In  addition, 
$20,000  has  Deen  expended  on  former  projects. 

No  work  was  done  during  the  past  year. 

The  maximum  draft  that  could  be  carried  to  South  River  on  June 
30,*  1901,  was  8  feet,  and  to  the  railroad  bridge  above,  6  feet  at  mean 
low  water. 

Large  brickyards  established  along  the  banks  of  this  river  give  it  a 
commercial  importance  out  of  proportion  to  its  size. 

The  commerce  consists  principally  of  brick,  clay,  coal,  and  general 
merchandise,  and  amounted  in  1897  to  308,563  tons,  in  1898  to  274,381 
tons,  in  1899  to  343,202  tons,  and  m  1900  to  414,288  tons. 

Amount  (estimated)  required  for  completion  of  existing  project |98, 975. 00 

Amount  that  can  be  profitably  ezpenaed  in  fiscal  year  ending  June  30, 

1903,  for  works  of  improvement  and  for  maintenance 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  26.) 

^7.  Raritcm  Bay^  New  Jersey. — [This  work  was  in  the  charge  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief 
of  Engineers  United  States  Army,  retired^,  to  November  30,  1900,  of 
Maj.  E.  H.  RuflFner,  Corps  of  Engineers,  rrom  November  30,  1900,  to 
April  20,  1901,  and  of  General  Barlow  from  April  20  to  May  3, 1901.1 
This  bay  is  a  large  body  of  water  lying  between  the  southern  end  of 
Staten  Island  and  the  New  Jersey  shore.  Its  greatest  width  north  and 
south  is  about  5  miles,  and  its  greatest  len^^m  east  and  west  is  about 
7  miles.  The  Raritan  River  empties  into  it  at  its  west  end  between 
Perth  Amboy  and  South  Amboy,  and  the  Arthur  Kill,  or  Staten 
Island  Sound,  extends  northward,  connecting  it  with  Newark  Bay. 

This  bav  bad  naturally  a  fairlv  straight  channel,  11  feet  deep,  to 
South  Ajnbov.  The  line  of  the  aeepest  water,  however,  followed  the 
Staten  Islana  shore  from  Perth  Amboy  to  Seguine  Point,  where  it  was 
separated  from  deep  water  in  the  eastern  part  of  the  bay  by  a  shoal  1.6 
miles  broad,  with  a  minimum  depth  of  14.6  feet.  The  mean  rise  of  the 
tide  in  the  bay  is  6  feet. 
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The  existing  project,  approved  March  3,  1881,  amended  September 
19, 1890,  and  June  3, 1896,  consists  in  dredging  channels,  300  feet  wide 
and  21  feet  deep,  from  Seguine  Point  to  deep  water  in  the  bay;  through 
two  shoals  opposite  Wards  Point,  and  from  South  Amboy  to  deep 
water  near  (Jreat  Beds  light.  The  estimated  cost  of  the  work  was 
$507,875. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1900,  was  $441,314.45,  of  which  $297,314.45  was  used 
in  carrying  out  the  project  and  $144,000  for  maintenance.  The  latter 
sum  must  now  be  addea  to  the  estimate  for  completion  of  project. 

No  work  was  done  during  the  past  year. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  through 
the  Wards  Point  Channel  was  19.5  feet,  and  through  the  Seguine  Point 
and  South  Amboy  channels  21  feet,  all  at  mean  low  water. 

The  commerce  of  the  bay  consists  mainly  of  coal,  brick,  manufac- 
tures, and  general  merchandise,  and  amounted  in  1898  to  5,552,474 
tons,  in  1899  to  6,507,402  tons,  and  in  1900  to  6,537,977  tons. 

July  1, 1900,  balance  unexpended $1,185.55 

June  30, 1901,  amount  expended  during  fiscal  year 255. 55 

July  1, 1901,  balance  unexpended 930. 00 


Amount  (estimated)  required  for  completion  of  existing?  project 209, 375. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1, 1901 45,000.00 

Submitted  in  compRance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  27.) 

Z8,  Matawan  Creek ^  New  Jersey, — [This  work  was  in  the  charge  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army^  retired),  to  November  30, 1900,  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  from  November  30,  1900,  to 
April  20, 1901,  and  of  General  Barlow,  from  April  20  te  May  3, 1901.] 
This  creek  is  a  small  tidal  stream  in  the  eastern  part  of  New  Jersey, 
which  discharges  into  Raritan  Bay  at  Keyport  Harbor.  It  is  navigable 
up  to  the  bridge  of  the  New  York  and  Liong  Branch  Railroad,  about  \\ 
miles  above  i£  mouth. 

In  its  natural  condition  the  mouth  was  obstructed  by  a  mud  flat, 
through  which  a  narrow  and  crooked  3-foot  channel  existed.  Above 
this  flat  there  was  a  4-foot  channel  for  a  mile,  and  beyond,  a  narrow 
3i-foot  channel  extending  nearly  up  to  the  head  of  navigation,  at 
Matawan.     The  rise  of  the  tide  is  4.9  feet. 

The  existing  project  for  improving  this  stream,  by  dredging  a  4-foot 
channel,  100  feet  wide,  from  the  mouth  to  Winkson  Creek,  about  1 
mile,  and  thence  75  feet  wide  to  the  railroad  bridge  at  Matawan,  was 
approved  March  3,  1881.    The  cost  was  estimated  at  133,120. 

The  amount  expended  to  June  30, 1900,  was  ^2,120,  of  which  $21,000 
was  used  in  carrying  out  the  project  and  $21,120  for  maintenance. 

No  work  was  done  during  tne  past  year  owing  to  the  lack  of  funds. 

The  maximum  draft  that  could  be  carried  June  30, 1901,  was  4  feet  at 
mean  low  water. 

The  commerce  of  this  creek  consists  of  brick,  fertilizers,  farm  prod- 
uce and  general  merchandise,  and  amounted  to  51,000  tons  in  1899. 
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Amount  (estimated)  required  for  completion  of  existing  project $12, 120. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  for  works  of  improvement  and  for  maintenance 7,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  28.) 

S9.  Key  port  Ha/rbor^  Nefw  Jersey. — [This  work  was  in  the  charge  of 
Col.  J.  W .  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  Noveml^r  30, 1900,  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  from  November  30,  1900,  to 
April  20, 1901,  and  of  General  Barlow  from  April  20  to  May  3,  1901.] 
This  harbor  consists  of  a  bay  about  1  mile  broad  on  the  south  shore  of 
Raritan  Bay. 

There  was  naturally  no  distinct  channel  in  the  harbor,  the  available 
depth  to  the  wharves  being  less  than  4  feet  at  mean  low  water.  ^  A 
6-ioot  channel  had  been  dredged  at  private  expense  before  the  United 
States  assumed  charge  of  the  improvement,  but  it  had  shoaled  again 
to  5  feet. 

The  existing  project,  approved  August  2, 1882,  contemplated  dredg- 
ing an  8-foot  channel,  200  feet  wide,  from  Raritan  Bay  to  the  steam- 
boat dock  at  Keyport,  at  an  estimated  cost  of  $40,4:75. 

The  amount  expended  to  June  30,  1900,  was  $45,475,  of  which  sum, 
$30,500  was  used  in  carrying  out  the  project,  and  $14,975  in  main- 
tenance. The  sum  of  $9,975  will  be  required  to  complete  the  project, 
this  being  the  diflFerence  between  the  estimated  cost  of  the  work  and 
the  amount  expended  in  carrjdng  it  out. 

No  work  was  done  during  the  past  year,  there  being  no  funds  available 
for  expenditure. 

The  maximum  draft  that  could  be  carried  June  30, 1901,  to  the  Key- 
port  wharves  was  7  feet  at  mean  low  water. 

The  commerce  of  this  harbor  consists  mainly  of  farm  products,  fer- 
tilizers, coal,  lumber,  fish,  shellfish,  and  miscellaneous  freight,  and 
amounted  to  105,200  tons  in  1896,  to  109,200  tons  in  1897,  and  to  67,500 
tons  in  1899. 

Amount  (estimated)  required  for  completion  of  existing  project $9, 975. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  Jime  30, 

1903,  for  works  of  improvement  and  for  maintenance 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  29.) 

SO.  Shoal  Harbor  and  Compton  Creek^  New  Jersey. — [This  work 
was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now 
brigadier-genei-al,  Chief  of  Engineers  United  States  Army,  retired), 
to  November  30,  1900,  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers, 
from  November  30, 1900,  to  April  20, 1901,  and  of  General  Barlow  from 
April  20  to  May  3, 1901.1  This  harbor  is  on  the  south  shore  of  Raritan 
Bay,  5  miles  from  Sandy  Hook;  Compton  Creek  is  a  narrow  stream 
emptying  into  it.  The  natural  harbor  is  inside  the  mouth  of  the  creek, 
where  the  depth  is  from  3  to  6  feet  at  mean  low  tide.  The  creek  is 
navigable  for  one-quarter  of  a  mile  above  its  mouth,  where  it  is 
crossed  by  a  highway  bridge  without  a  draw. 

The  entrance  to  tnis  harbor  was  obstructed  by  a  broad  flat  shoal, 
on  which  there  was  a  depth  of  less  than  1  foot  at  mean  low  tide,  the 
distance  between  the  deep  water  in  the  creek  and  the  4-foot  depth  in 
the  bay  being  about  one-half  mile.  The  mean  raise  of  tide  is  4.5 
feet. 
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The  existing  project,  approved  September  19,  1890,  proposes  a 
channel  4  feet  deep  connecting  Compton  Creek  with  Raritan  Bay.  the 
width  to  be  160  feet  in  the  bay  and  75  feet  in  and  near  the  moutn  of 
the  creek,  the  channel  through  Shoal  Harbor  to  be  protected  by  a 
dike  if  necessary.     The  estimated  cost  of  the  work  was  $64:,130. 

The  amount  expended  to  June  30,  1900,  was  $24,000,  of  which  sum 
$17,000  was  applied  to  carrying  out  the  project  and  $7,000  for  main- 
tenance. This  latter  sum  must  now  be  aaded  to  the  estimate  for 
completion  of  the  project. 

No  work  was  done  during  the  past  yea,r,  owing  to  lack  of  funds. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  in  the 
channel  through  Shoal  Harbor  and  Compton  Creek  was  3  feet  at  mean 
low  water. 

The  commerce  of  this  locality,  consisting  of  farm  and  fish  prod- 
ucts, fertilizers,  and  general  merchandise,  amounted  to  184,000  tons 
in  1897,  to  194,500  tons  in  1898,  to  226,000  tons  in  1899,  and  to  179,500 
tons  in  1900. 

Amount  (estimated)  required  for  completion  of  exiisting  project $47, 130. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  for  works  of  unprovement  and  for  maintenance 15, 000. 00 

Submitted  in  compliance  with  req^uirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  F  30.) 

SI.  Shrewsbury  HweVy  New  Jersey. — [This  work  was  in  the  charge 
of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army^  retired],  to  November  30,  1900,  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  irom  November  30,  1900,  to 
April  20, 1901,  and  of  General  Barlow  from  April  20  to  May  3, 1901.] 
This  river  is  a  large  tidal  basin  in  the  eastern  part  of  New  Jersey,  and 
consists  of  two  bays,  each  having  an  area  of  about  3  square  miles,  and 
known  as  the  North  Branch,  or  Navesink  River,  and  the  South  Branch. 
A  channel,  called  the  main  stem,  unites  the  two  bmnches  at  their  east- 
ern ends  and  extends  northwardly  to  the  southeast  end  of  Sandy  Hook 
Bay. 

Before  any  improvement  was  begun  by  the  United  States  the  avail- 
able depth  to  Oceanic,  on  the  North  Branch,  6  miles  above  the  mouth, 
was  3.5  feet;  to  Branchport,  on  the  South  Branch,  9  miles  above  the 
mouth,  it  was  2.5  feet.  The  mean  rise  of  tide  at  the  outer  bar  is  5 
feet,  at  Highlands  bridge  3  feet,  and  at  Seabright  bridge  1.3  feet. 

The  existing  project,  adopted  March  3,  1879,  contemplates  making 
6-foot  channels  from  150  to  300  feet  wide  from  the  outer  bar  at  the 
mouth  to  Red  Bank,  on  the  North  Branch,  and  Branchport,  on  the  South 
Branch.     The  work  was  estimated  to  cost  $234,062. 

For  details  of  previous  projects  see  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  page  185. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1900,  was  $244,000,  of  which  $168,500  was  for  carrying 
out  the  project  and  $75,000  for  maintenance.  The  sum  of  $65,562 
will  be  required  to  complete  the  project.  In  addition,  $20,500  was 
expended  on  former  projects. 

The  expenditure  durine  the  past  vear  was  for  maintenance,  and 
was  applied  to  restoring  &e  channel  m  the  main  stem,  east  of  Island 
Beach.  The  width  was  increased  to  40  feet,  a  gain  of  40  feet,  and  the 
depth  to  6  feet,  a  gain  of  4  feet,  for  a  distance  of  1,025  feet. 
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Th'^.  maximum  draft  that  could  be  carried  June  30, 1901,  in  the  main 
stem  of  the  river  was  2  feet,  in  the  North  Branch  6 J  feet,  and  in  the 
South  Branch  4  feet  at  mean  low  water. 

Attention  is  invited  to  that  portion  of  the  report  of  the  district  officer 
which  contains  a  statement  as  to  the  urgent  necessities  of  this  improve- 
ment. 

The  conamerce  of  this  river,  consisting  mainly  of  coal,  farm  produce, 
fertilizers,  and  general  merchandise,  amounted  in  1898  to  1,003,000 
tons,  in  1899  to  906,000  tons,  and  in  1900  to  804,000  tons.  The  i)as- 
senger  traffic  is  important,  the  number  of  people  carried  in  1900  being 
327,316. 

July  1,  1900,  balance  unexpended  fallotment  from  appropriation  con- 
tained in  emergency  river  and  haroor  act  approved  June  6,  1900 $10, 000. 00 

June  30,  1901 ,  amount  expended  during  fiscal  year 3, 281. 91 

July  1,  1901,  balance  unexpended 6,718.09 

July  1,  1901,  outstanding  liabilities 3,659.37 

July  1,  1901,  balance  available 3,058.72 

July  1,  1901,  amount  covered  by  uncompleted  contracts 2, 706. 00 

Amount  (estimated)  required  for  completion  of  existing  project 65, 562. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 75,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  31.) 

3S.  Manasquan  JSiver,  New  Jersey, — [This  work  was  in  the  charge  of 
Col.  J.  W.  Barlow,  Coi*ps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army^  retired),  to  November  30, 1900,  of 
Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  from  November  30,  1900,  to 
April  20,  1901,  and  of  General  Barlow  from  April  20  to  May  3, 1901.] 
This  is  a  small  stream  in  the  eastern  part  of  New  Jersey,  which  empties 
into  the  Atlantic  Ocean  about  26  miles  south  of  Sandy  Hook. 

In  its  natural  condition  the  depth  in  the  river  for  several  miles  above 
its  mouth  varied  from  4  to  6  feet.  The  outlet,  however,  was  obstructed 
by  a  shifting  sand  bar  on  which  the  depth  did  not  exceed  1^  feet.  After 
severe  storms  this  outlet  was  sometimes  entirely  closed,  remaining  so 
until  suflBicient  fresh  water  had  accumulated  in  the  river  above  to  force 
an  outlet  into  the  ocean.     The  mean  range  of  tide  is  2.4  feet. 

The  existing  project,  approved  March  3,  1899^  contemplates  obtain- 
ing an  outlet  6  feet  deep,  for  the  river,  and  also  in  deepening  the  chan- 
nel just  above  the  moutn  to  the  same  depth.  The  estimated  cost  of  the 
work  is  $59,300.  For  details  of  previous  projects  see  report  of  the 
Chief  of  Engineers  for  1900,  page  186. 

The  amount  expended  to  June  30,  1900,  was  $40,076,  of  which  sum 
$39,000  was  used  for  carrying  out  the  project  and  $1,075  for  mainte- 
nance. This  latter  sum  must  now  be  added  to  the  estimate  for  com- 
pletion. 

No  work  was  done  during  the  past  year  as  it  was  found  impossible  to 
do  sufficient  work  with  the  money  available  to  produce  any  good  results. 

The  available  balance  will,  therefore,  be  held  until  another  appro- 
priation shall  have  been  maae,  with  the  expectation  that  better  prices 
will  be  obtained  for  a  greater  amount  of  work. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  was  2  feet 
at  mean  low  water. 
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The  commerce  amounts  practically  to  nothing.  The  river  is  used 
principally  by  pleasure  crait  during  the  summer  season. 

July  1,  1900,  balance  unexpended $5,926.00 

July  1,  1901,  balance  unexpended 5,926.00 

Amount  (estimated)  required  for  completion  of  existing  project 14, 376. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  F  32.) 

33.  JRemoving  sunken  vessels  or  cra^t  obstructing  or  endanaering  nav- 
igation.— {a)  The  wreck  Richard  Hall  sunk  in  Long  Island  Sound  off 
Port  Chester  Harbor,  New  York,  forming  an  obstruction  to  navigation. 

The  removal  of  the  dangerous  parts  or  the  wreck  to  a  clear  depth  of 
25  feet  below  mean  low  water  has  been  completed. 

(5)  The  wreck  Macedonia  sunk  in  the  Atlantic  Ocean  off  Seabright, 
N.  J.,  forming  an  obstruction  to  navigation,  especially  to  coastwise 
vessels. 

The  removal  of  the  dangerous  parts  of  the  wreck  to  a  clear  depth  of 
30  feet  below  mean  low  water  was  completed  June  7,  1901. 

{c)  The  wreck  SataneUa  sunk  in  the  channel  of  Raritan  Bay,  New 
Jersey,  near  the  Old  Orchard  Shoal  light,  forming  an  obstruction  to 
navigation. 

The  removal  of  this  wreck  was  completed  September  25,  1900. 

{d)  The  wreck  Jemima  Leonard  burned  and  sunk  in  Communipaw 
Channel,  New  Jersey,  forming  an  obstruction  to  navigation. 

The  wreck  was  removed  and  disposed  of  during  September,  1900. 

{e)  The  wreck  Success  sunk  in  the  Shrewsbury  fiiver  opposite  Island 
Beech,  New  Jersey,  forming  an  obstructton  to  navigation. 

This  wreck  was  removed  and  disposed  of  during  September,  1900. 

{f)  The  wreck  A.  S.  Hatch  sunk  in  the  channel  between  Staten 
Island  and  New  Jersey,  near  the  Corner  Stake  light,  forming  an 
obstruction  to  navigation. 

The  wreck  was  removed  during  September,  1900. 

(ff)  The  wreck  Union  sunk  in  the  channel  of  the  Hudson  River  off 
Haverstraw,  N.  Y.,  forming  an  obstruction  to  navigation. 

The  wreck  was  removed  and  disposed  of  on  April  15,  1901. 

(A)  The  wreck  of  an  unknown  barge  sunk  in  the  East  River  off 
Greenpolnt,  N.  Y.,  forming  an  obstruction  to  navigation. 

The  wreck  was  removed  during  April,  1901. 

(i)  The  wrecks  B.  P.  Ransom  and  an  unknown  lighter  sunk  in  New 
York  Harbor  in  the  vicinity  of  Ellis  Island,  forming  obstructions  to 
navigation. 

The  removal  of  these  wrecks  was  completed  during  June,  1901. 

The  total  amount  expended  during  the  year  in  removal  of  wrecks 
was  19,163.63. 

(See  Appendix  F  33.) 

EXAMINATION    AND    SURVEr    MADE    IN    COMPLIANCE  WITH    EMERGENCY 
RTVEB  AND  HABBOB  ACT  APPBOVED  JUNE  6,  1900. 

Reports  dated  August  20  and  November  14, 1900,  respectively,  upon 
preliminary  examination  and  survey  of  Fire  IsUmd  Inlet^  in  Great 
Sovth  Bay^  to  Pa;tchogue  River ^  New  York,  with  a  vieiJ)  to  obtaining 
a  chmtnd  not  less  than  10  feet  in  depth  ana  WO  feet  in  width  at  mean 
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low  water ^  were  submitted  by  Mai  E.  H.  Ruffner,  Corps  of  Engineers,' 
through  the  division  engineer.  He  presents  a  plan  for  improvement 
at  an  estimated  cost  of  166,000  and  ^2,000  annually  for  maintenance. 
The  reports  were  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  103,  Fifth-sixth  Congress,  second  session.    (See  also  Appendix  F  34. ) 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  OF  BAY  RIDGE,  RED  HOOK, 
AND  BUTTERMILK  CHANNELS,  AND  OF  GOWANUS  CREEK  CHANNEL, 
NEW  YORK. 

This  district  was  in  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Capt.  James  F.  Mclndoe, 
Corps  of  Engineers,  to  March  9,  1901,  and  Lieut.  James  A.  Wood- 
ruff, Corps  of  Engineers,  to  September  19, 1900;  Division  Engineer, 
Col.  G.  L.  Gillespie,  Corps  of  Engineers  (now  brigadier-general. 
Chief  of  Engineers,  United  States  Army),  to  May  3,  1901,  and  Col. 
Chas.  R.  Suter,  Corps  of  Engineers,  since  May  9,  1901. 

1.  Nefw  York  Harbor^  New  York. — Before  the  improvement  of  the 
main  entrance  into  New  York  Harbor  was  undertaken  by  the  United 
States  the  least  depth  in  mid-channel  on  the  outer  bar  was  23.7  feet  at 
mean  low  water,  and  about  the  same  across  three  other  shoals  between 
the  bar  and  deep  water  in  the  harbor.  A  large  proportion  of  the  com- 
merce of  the  port,  carried  in  vessels  of  great  draft,  could  cross  these 
shoals  only  at  or  near  high  water. 

The  project  for  the  improvement  of  Gedney  Channel  was  approved 
by  the  Secretary  of  War  December,  1884,  and  extended  to  cover  the 
whole  of  the  main  entrance  to  the  harbor  December,  1886.  It  pro- 
vided for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep  at  mean 
low  water  from  deep  water  b^low  the  Narrows  through  the  Main  Ship 
and  Gedney  channels  to  deep  water  outside  the  bar.  The  estimated 
cost  was  11,490,000  for  dredging  4,300,000  cubic  yards.  The  actual 
amount  dredged  to  October,  1891,  when  the  work  was  approximately 
completed,  was  4,876,079  cubic  yards. 

Up  to  June  30,  1900,  $1,860,543.27  had  been  expended.  The  oro- 
jected  channel  had  been  completed  and,  since  1891,  maintained  by 
removing  shoals  and  by  widening. 

During  the  past  fiscal  year  shoals  on  either  side  of  Main  Shij)  Chan- 
nel have  been  removed,  widening  the  channel  out  to  nearly  its  full 
width  of  1,000  feet,  and  a  large  shoal  on  the  north  side  of  Bayside 
Channel,  just  beyond  the  Swash  Channel,  was  deepened.  The  result  has 
been  to  restore  the  projected  width  at  these  points,  which  is  necessary 
when  vessels  meet  and  pass. 

Dredging  was  also  done  to  deepen  and  straighten  the  channel  known 
as  Coney  Island  Channel,  and  to  deepen  the  approaches  to  the  Gov- 
ernment piers  at  Fort  Hamilton  and  Fort  Hancock,  New  York  Harbor. 

The  maximum  draft  that  could  be  carried  through  the  entrance 
channels  into  the  inner  harbor  June  30,  1900,  was  30  feet  at  mean  low 
water. 

The  river  and  harbor  act  of  1899  provided  for  maintaining  the 
existing  channels  in  New  York  Harbor  and  also  for  further  improving 
the  harbor  by  making  a  deep  channel  2,000  feet  wide  and  40  feet  deep 
at  mean  low  water  from  the  Narrows  across  the  bar  and  to  the  open 
sea  by  way  of  Ambrose  Channel  (formerly  known  as  East  Channel). 
Under  authority  of  this  act  of  Congress  a  project  was  adopted  and  a 
contract  entered  into  for  the  excavation  estimated  as  necessary  to 
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complete  the  entire  work.  Of  the  $1,000,000  appropriated  by  this 
act  tne  sum  of  $649.96  had  been  expended  up  to  tiune  30,  1900. 

As  there  was  no  suitable  and  sufficient  plant  for  such  work  in  exist- 
ence in  this  country,  the  contract  was  so  drawn  as  to  allow  the  con- 
tractor twelve  months  in  which  to  build  a  plant  before  beginning 
dredging.  Unexpected  delays  were  caused  by  the  condition  of  the 
iron  market  in  1898-99,  and  the  plant  was  not  ready  to  begin  excava- 
tion until  the  spring  of  1901.  Up  to  the  close  of  the  fiscal  year 
423,209  cubic  yards  of  sand  had  been  removed  from  the  outer  side  of 
the  bar  at  the  entrance  to  Ambrose  Channel.  The  work  has  not  yet 
reached  the  crest  of  the  bar,  and  no  increase  in  the  available  depth  of 
the  channel  has  i-esulted;  it  remains  16  feet  at  mean  low  water. 

The  foreign  exports  and  imports  for  the  port  of  New  York  during 
the  year  ending  December  31,  1900,  amounted  approximately  to 
11,000^000  tons,  valued  at  $1,177,463,036,  being  an  increase  over  the 
valuation  in  1886,  before  the  improvement  was  begun,  of  $337,186,346. 
The  entire  cost  of  improvement  of  New  York  Harbor  up  to  date  is  less 
than  two-thirds  of  1  per  cent  of  the  increase  in  annual  value  of  foreign 
commerce  of  the  port  since  the  improvement  began  and  is  less  than 
one-sixth  of  1  per  cent  of  the  value  of  the  present  foreign  commerce 
per  year. 

No  statistics  are  kept  of  the  local  and  coastwise  domestic  conmierce. 

AMBROSE  CHANNEL. 

July  1, 1900,  balance  unexpended $999, 350. 04 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 130, 000. 00 

1,129,350.04 
June  30, 1901,  amount  expended  during  fiscal  year 32, 719. 25 

July  1, 1901,  balance  unexpended n,  096, 630. 79 

July  1, 1901,  outstanding  liabilities 39,277.81 

July  1, 1901,  balance  available ^1, 057, 352.98 


July  1, 1901,  amount  covered  by  uncompleted  contracts 3, 786, 911. 19 

Amount  (estimated)  required  for  completion  of  existing  project 2, 870, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  available  July  1,  1901 300, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 

GENERAL  IMPROVEMENT. 

July  1,  1900,  balance  unexpended 162,481.25 

June  30,  1901,  amount  expended  during  fiscal  year 46, 652. 35 

July  1,  1901,  balance  unexpended 15,828.90 

July  1,  1901,  outstanding  liabilities 1,980.61 

July  1,  1901,  balance  available 13,848.29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 75,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  G  1.) 

*  Includes  $800  allotted  for  expenses  of  Office  Chief  of  Engineers  for  the  fiscal  year 
ending  June  30,  1902. 

ENG  1901 16 
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2.  Channel  in  Gowanus  Bay:  Bay  Ridge ^  Bed  Hook^  aiid  Butter- 
milk channels^  in  the  harhor  of  New  York. — These  channels  lie  along 
the  east  shore  of  the  Upper  Ba\'^,  New  York  Harbor,  and,  in  the 
sequence  named,  form  an  eastern  channel  between  the  Narrows  and 
the  East  River,  separated  from  the  main  channel  by  a  broad  shoal  off 
the  mouth  of  Gowanus  Bay  and  bv  Governors  Island.  The  lower  part 
of  this  waterway,  consisting  of  Bay  Ridge  and  Red  Hook  channels, 
had  a  natural  low-water  depth  of  7  to  12  feet;  Buttermilk  Channel 
had  a  natural  depth  of  26  feet  in  a  narrow,  crooked  channel,  with 
Buttermilk  and  Red  Hook  shoals  on  either  side. 

Prior  to  1896  this  improvement  was  carried  on  under  two  separate 
projects,  one  for  improving  Butteimilk  Channel,  adopted  in  1880  and 
modified  subsequently  so  as  to  provide  for  the  removal  of  Buttennilk 
and  Red  Hook  shoals  to  26  feet  depth  at  mean  low  water,  and  one  for 
improving  Gowanus  Bav  channels,  adopted  in  1881  and  subsequently 
modified  so  as  to  proviae  for  dredging  Bay  Ridge  Channel  800  feet 
wide  and  26  feet  deep,  Red  Hook  Channel  400  feet  wide  and  26  feet 
deep,  dredging  the  triangular  area  between  these  channels  to  the  same 
depth,  and  making  Gowanus  Creek  Channel  250  feet  wide  and  21  feet 
deep. 

By  the  terms  of  the  river  and  harbor  act  of  1896  these  works  were 
consolidated  and  a  small  improvement  of  Gowanus  Canal  was  added, 
and  the  project  of  1896,  so  adopted,  consisted  in  dredging  channels  of 
26  feet  depth  at  mean  low  water,  with  widths  as  follows:  For  Bay 
Ridge  Channel,  800  feet;  for  the  triangular  area  between  Bay  Ridge 
and  Ked  Hook  channels,  maximum  width,  900  feet;  for  the  Red  Hook 
Channel.  400  feet;  for  Buttermilk  Channel  at  Red  Hook  Shoal,  1,000 
feet,  and  for  dredging  Gowanus  Canal  from  Percival  street  to  Hamilton 
Avenue  Bridge  to  the  extent  of  $5,000;  at  a  total  estimated  cost  of 
1837,300. 

June  30,  1899,  the  project  of  1896  had  been  completed;  the  amount 
expended  under  it  was  ^25,854.47,  which  with  $42,165.58  outstand- 
ing liabilities  made  the  total  cost  of  work  done  under  the  project 
$668,020.05. 

The  river  and  harbor  act  approved  March  3,  1899,  contained  the 
following  provision: 

Improving  Bay  Ridge  Channel  and  Red  Hook  Channel  in  the  harbor  of  New  York: 
Continuing  improvement,  $100,000:  Provided^  That  the  work  shall  be  begun  at  the 
forty-foot  curve  at  the  southerly  end  of  Bay  Ridge  Channel,  and  be  continu^  through 
it  along  the  Brooklyn  shore  to  Twenty-eighth  street  until  the  said  Bay  Ridge  Chan- 
nel shall  have  a  unifonn  depth  of  forty  feet  at  low  tide  and  a  width  of  1,200  leet;  and 
the  improvement  of  the  Red  Hook  Channel  shall  be  bc^un  on  its  southerly  end  and 
at  itfl  junction  with  the  Bay  Ridge  Channel,  and  be  continued  through  it  to  its 
junction  on  its  northerly  end  with  the  Buttermilk  Channel  until  said  Red  Hook 
Channel  shall  have  been  made  to  a  depth  of  fortv  feet  at  low  tide  and  a  width  of  1,200 
feet:  And  jtroiided  further  y  Thst  contracts  maybe  entered  into  by  the  Secretary  of 
War  for  the  completion  of  said  Bay  Ridge  Channel  and  Red  Hook  Channel,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  bv  law,  not  exceeding  in 
the  aggregate  $2,400,000,  exclusive  of  the  amount  herein  and  heretofore  appropris^ted. 

A  conti-act  for  excavation  of  the  channels  so  authorized  was  entered 
into  July  31,  1900,  providing  for  the  removal  of  about  22,000,000 
cubic  yards  of  material,  measured  in  scows,  at  10  cents  per  cubic  yard. 
Excavation  was  begun  March  18,  1901,  and  up  to  the  close  of  the  fiscal 
year  284,501  cubic  yards  had  been  removed. 
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The  work  is  not  yet  far  enough  advanced  to  have  anv  useful  effect 
upon  the  channel. 

Uj)  to  July  1,  1900,  no  expenditure  had  been  made  from  the  appro- 
priation for  the  project  of  1899. 

The  funds  remaining  from  the  appropriation  of  1898  were  applied 
to  removing  shoals  in  Buttermilk  Channel  and  with  other  allotments 
from  act  of  June  6, 1900,  to  making  the  survey  of  that  channel  author- 
ized by  act  of  Congress  of  June  6,  1900. 

The  commerce  of  this  part  of  New  York  Harbor  consists  of  coal, 
grain,  lumber,  iron,  and  other  freight,  amounting  in  1S99  to  19,881,825 
tons,  valued  at  ^761, 708,971.  The  amount  of  commerce  in  transit 
through  these  channels  can  not  be  estimated. 

The  improvement  already  made  has  resulted  in  making  these  chan- 
nels availa'bie  for  vessels  of  much  greater  draft  than  formerly.  The 
maximum  draft  which  could  be  carried  through  these  channels  June  30, 
1901,  was  26  feet  at  mean  low  water. 

BAY    KlIMiK    A XI)   KKD    HOOK    ClfANNKLfl. 

July  1,  1900,  balance  unexpended $362,000.00 

November  26,  1900,  received  for  services  of  steamer  Manisee,t 55. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 140, 000. 00 

502,055.00 
June  30,  1901 ,  amount  expende<l  during  fiscal  year 12, 839. 90 

July  1,  1901,  lialance  unexpendeil » 489, 216. 10 

July  1,  1901,  outstanding  liabilities 10, 779. 40 

July  1,  1901,  balance  available M78,435.70 

July  1,  1901,  amount  I'overed  by  uncompleted  contracts 2, 189, 675. 60 

Amount  (estimated)  required  for  completion  of  existing  project 1, 998, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 

1903,  in  a^ldition  to  the  balance  available  July  1,  1901 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

BAY    KIIKIK,  RKI)    HOOK,   ANI>   BUTTERMILK    CHANNKLH. 

July  1,  1900,  balance  unexi)endtHl $7,262.46 

June  30,  1901,  amount  expended  during  fiscal  year 7, 262. 46 

(See  Appendix  G  2.) 

3.  Gowanus  Creek  Cliannel^  New  Yark  Ilarhn*. — ^That  part  of 
Gowanus  Creek  impi'oved  under  the  title  of  Gowanas  Creek  Channel 
is  the  part  from  the  foot  of  Percival  street  on  the  east  to  the  junction 
of  Red  Hook  and  Bay  Ridge  channels  on  the  west. 

Before  improvement  Gowanus  Creek  Channel  had  an  available  low- 
water  depth  of  about  11  feet. 

In  1881  a  project  for  improvement  of  the  several  channels  in  Gowanus 
Bay  was  adopted  which,  as  subsequently  modified,  provided  for  making 
a  depth  of  21  feet  at  mean  low  water  in  the  Gowanus  Creek  Channel, 
with  width  extending  to  the  harbor  lines  on  either  side.  This  was 
accomplished  in  1893,  under  parts  of  appropriations  made  for  the  sev- 

'  Includes  $400  allott-ed  for  expenses  of  Office  Chief  of  Engineers  for  the  fiscal  year 
ending  June  30,  1902. 
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eral  channels,  of  which  it  is  estimated  that  about  $75,000  was  applied 
to  Gowanus  Creek  Channel. 

Under  the  terais  of  the  river  and  harbor  act  of  1896  a  project  was 
adopted  for  making  the  Gowanus  Creek  Channel  26  feet  deep  at  mean 
low  water  between  the  foot  of  Percival  street  and  Red  Hook  Channel, 
at  a  total  estimated  cost  of  $70,000. 

Up  to  July  1,  1900,  $42,646.90  had  been  expended  under  this  proj- 
ect; the  channel  through  the  creek,  from  Red  Hook  Channel  up  to 
the  foot  of  Percival  street,  a  distance  of  3,000  feet,  had  been  dredged 
26  feet  deep  at  mean  low  water,  with  width  of  250  feet  at  the  outer  or 
west  end,  and  176  feet  at  the  east  end,  bringing  the  deep  water  up  to 
15  feet  from  the  pier  heads. 

During  the  past  fiscal  year  1,740  cubic  yards  was  dredged,  complet- 
ing a  contract. 

The  middle  of  the  channel,  which  was  dredged  five  years  ago,  has 
shoaled  about  3  feet. 

The  maximum  draft  that  could  be  carried  through  this  channel  June 
30,  1901,  was  26  feet  at  mean  low  water;  it  was  found  on  either  side  of 
the  channel. 

The  work  required  to  complete  the  project  is  mainly  in  the  removal 
of  shoals  which  have  formedTin  the  channel  since  dredging;  estimated 
cost,  $20,000. 

The  commerce  received  in  Gowanus  Creek  consists  of  coal,  lumber, 
building  materials,  and  miscellaneous  goods,  amounting  to  about 
237,300  tons  of  freight  in  1899,  valued  at  $3,048,390.  In  addition, 
2,041,980  tons  of  freight  passed  through  Gowanus  Creek  Channel  to 
and  from  Gowanus  Canal,  valued  at  about  $20,000,000,  making  a  total 
tonnage  of  2,279,280  tons.  The  annual  value  of  this  commerce  is 
about  three  hundred  times  the  total  cost  of  the  present  project. 

The  improvement  has  resulted  in  admitting  to  this  cnannel  vessels 
of  15  feet  greater  draft  of  water  than  formerl}^ 

Following  is  a  statement  of  the  tonnage  of  commerce  reported  as 
received  ana  discharged  at  the  docks  of  Gowanus  Creek,  New  York: 

Tons.  Toiifl. 

1895 366,299  I  1897 215,352 

1896 ^ 220,748  |  1899 237,300 

July  1,  1900,  balance  unexpended $7, 353. 10 

June  30,  1901,  amount  expended  during  fiscal  year 7,  .*i53. 10 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903 20,000.00 

Submitted  incompliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  G  3.) 

^.  Erd'argeinent  of  Governors  Island^  Neio  York  Harbor. — ^The  sun- 
dry civil  act  of  March  3, 1901,  contained  an  appropriation  of  $200,000 
toward  the  enlargement  of  Governors  Island,  in  accordance  with  the 
plan  reported  by  a  Board  composed  of  Maj.  Gen.  John  R.  Brooke, 
Col.  (now  Brig.  Gen.)  George  L.  Gillespie,  and  Col.  Amos  S.  Kimball, 
dated  August  17,  1900. 

The  work  of  enlargement,  including  construction  of  a  dock  and 
dredging  of  a  channel  at  an  estimated  cost  of  $215,000,  and  construc- 
tion of  a  bulkhead  and  filling  at  an  estimated  cost  of  $885,000,  has  been 
assigned  to  this  office. 
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The  $200,000  provided  for  the  portion  of  the  woi'k  to  be  carried  out 
under  direction  of  the  Chief  of  Engineers  will  be  applied  to  the  con- 
struction of  a  wharf,  the  dredging* of  a  channel  26  'feet  deep,  and  to 
bulkhead  construction  and  enlargement. 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 $200, 000. 00 

July  1,  1901,  balance  unexpended 200, 000. 00 

Amount  (estimated)  required  for  completion  of  enlargement  (bulkhead 
and  filling) » 825,000.00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  construction  of  bulkhead  and  filling,*  in  addition  to  the  bal- 
ance unexpended  July  1 ,  1901 500, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  G  4.) 

6.  Removing  sunken  vesnels  or  craft  obstructing  or  ervda/ngerirw  nam- 
gation. — (a)  A  canal  boat,  name  unknown,  was  found  sunk  in  Butter- 
milk Channel,  Now  York  Harbor,  with  a  least  clear  depth  of  23  feet 
in  a  channel  over  30  feet  deep.  The  boat  had  evidently  becTi  on  the 
bottom  a  long  time.  It  was  removed  bodily  in  September,  1900,  and 
deposited  in  private  wreckage  yard  back  of  the  bulkhead  line  at 
Weehawken,  N.  «T. 

(J)  The  schooner  Grtwer  CLemland^  a  small  vessel  with  cargo  of 
lumber  was  wrecked  and  sunk  at  the  Government  pier,  Sandy  Hook, 
N.  J.,  November,  1900,  while  discharging.  The  wreck  was  worthless, 
and  was  a  serious  obstruction  to  safe  use  of  the  landing.  It  was 
pulled  to  pieces  and  the  pieces  removed  and  placed  above  high-water 
mark  at  nayonne,  N.  J. 

The  amount  expended  during  the  year  on  removal  of  wrecks  was 
$720. 

(See  Appendix  G  5.) 

EXAMINATION    AND   SURVEY   MADE    IN    COMPLIANCE    WITH    EMERGENCY 
RIVER  AND   HARBOR  ACT   APPROVED  JUNE   6,  1900. 

Reports  dated  June  25  and  November  28,  1900,  respectively,  on 
preliminarv  examination  and  survey  of  Buttermilk  Channel^  New  York 
Harbor^  ^,  J",  ^vith  a  vieic  to  ohtaining  a  channel  Ifi  feet  deep  at  mean 
low  watei'  and  1^200  feet  v^ida^  were  submitted  by  Major  Marshall 
through  the  division  engineer.  He  presents  a  plan  for  improvement 
at  an  estimated  cost  of  $1,900,000.  The  reports  were  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  122,  Fifth-sixth  Congress, 
second  session.     (See  also  Appendix  G  6.) 

IMPROVEMENT  OF  DELAWARE  RIVER  AND  BAY  AND  OF  CERTAIN 
WATERS  TRIBUTARY  THERETO,  NEW  JERSEY,  PENNSYLVANIA,  AND 
DELAWARE,  OF  CERTAIN  RIVEI^  AND  HARBORS  IN  SOUTHERN  NEW 
JERSEY  AND  IN  DELAWARE,  AND  OF  INLAND  WATERWAY  FROM 
CHINCOTEAGUE  BAY  TO  DELAWARE  BAY,  VIRGINIA,  MARYLAND, 
AND  DELAWARE. 

This  district  was  in  the  charge  of  Lieut.  Col.  C.  W.  Raymond, 
Corps  of  Engineers,  having  under  his  immediate  orders  Capt.  James 
B.  Cavanaugh,  Corps  of  Engineers,  to  July  13,  1900,  and  Capt. 
Spenc«r  Cosby,  Corps  of  Engineers,  the  entire  year. 

*  ConHtniction  of  Btorehoiises  and  other  necessary  buildings  not  included. 
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1.  Delaware  River ^  New  Jersey  and  Pennsylvania. — Trenton,  the 
head  of  natural  navigation  on  the  Delaware  River,  is  about  30  miles 
above  the  upper  part  of  the  port  of  Philadelphia.  In  its  original  con- 
dition this  part  of  the  river  was  obstructed  by  shoals  at  the  following 
localities:  Between  Borden  town  and  Trenton,  a  distance  of  about  6 
miles,  a  narrow  and  circuitous  channel  existed  which  carried  from  3 
to  6  feet  at  mean  low  water.  At  Kinkora  Bar,  about  9  miles  below 
Trenton,  there  was  a  shoal  cariying  7i  feet,  and  at  Five-mile  Bar,  at 
the  upper  part  of  Philadelphia,  a  shoal  across  the  Penns^^lvania  chan- 
nel, carrying  only  3  to  4  feet  at  mean  low  water,  there  being,  how- 
ever, 13  feet  of  water  past  Five-mile  Bar  in  the  New  Jerse}'  cnannel 
passing  south  of  Petty  Island. 

Below  Philadelphia  the  river  in  its  original  condition  presented 
obstructions  at  Mifflin  Bar,  which  reduced  the  depth  at  mean  low 
water  to  17  feet;  at  Schooner  Ledge  and  Cherry  Island  Flats,  to  18 
feet;  at  Bulkhead  Shoal  and  Dan  Baker  Shoal,  to  about  20  feet,  and 
at  Duck  Creek  Flats  to  about  20  feet.  In  that  part  of  the  Delaware 
River  between  Trenton,  N.  J.,  and  Bridesburg,  Pa.,  efforts  in  the 
past  have  been  directed  toward  relieving  commerce  from  the  obsti-uc- 
tions  which  exist  in  the  upper  9  miles  of  the  river  and  deepening  the 
channel  across  Kinkoiti  Bar. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  were  confined  to  dredging,  except  at  Schooner  Ledge, 
where  solid  rock  was  removed  under  appropriations  for  special  locali- 
ties, and  also  under  geneml  appropriations  for  the  Delaware  River 
below  Bridesburg. 

A  Board  of  Engineei-s,  convened  by  direction  of  the  Secretary  of 
War  for  the  purpose  of  considering  the  subject  of  the  permanent 
improvement  of  Delaware  River  and  Bay,  recommended,  under  date 
of  Januaiy  23, 1885,  the  formation  of  a  ship  channel  from  a  point 
opposite  Philadelphia  and  about  midwa}'-  between  the  American  Ship- 
building Company's  3^ard  and  the  Gas  Trust  wharf  to  deep  water  m 
Delaware  Bay,  having  a  least  width  of  600  feet  and  a  depth  of  26  feet  at 
mean  low  water.  The  formation  of  such  a  channel  was  to  be  obtained, 
except  at  Schooner  Ledge,  where  rock  would  require  to  be  removed, 
by  regulating  the  tidal  flow  by  means  of  dikes  with  recourse  to  dredg- 
ing where  necessary  as  an  aid  to  such  contracting  and  regulating  works. 

The  estimated  cost  of  obtaining  a  channel  of  the  above  dimensions 
was  about  $2,425,000,  which  covered  the  estimated  cost  of  the  perma- 
nent improvement  of  the  Delaware  River  between  the  upper  part  of 
Philadelphia  and  deep  water  in  the  bay.  The  annual  cost  of  mahite- 
nance  was  estimated  at  10  per  cent  of  the  original  cost  for  dredging 
and  1  per  cent  of  the  original  cost  for  dikes.  This  estimate  of  cost 
did  not  include  the  improvement  of  Philadelphia  Harbor,  which  was  a 
separate  project. 

In  the  river  and  harbor  act  approved  March  3,  1899,  Congress 
adopted  a  new  project  for  the  improvement  of  the  river,  providing  for 
the  formation  of  a  channel  600  feet  wide  and  30  feet  deep  from  Chris- 
tian street,  Philadelphia,  to  deep  water  in  Delaware  Bay,  at  an  esti- 
mated cost  of  $5,810,000.  This  project  superseded  the  project  of 
1885,  which  provided  for  a  depth  of  26  feet  at  mean  low  water.  At 
the  time  of  tne  adoption  of  the  new  project  the  26-foot  channel,  with 
widths  varying  from  200  to  600  feet,  had  been  formed  from  the  upper 
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part  of  Philadelphia  Harbor  to  the  bay,  except  at  the  following-named 
iocalitie8:  Tinicum  Island  Shoal,  depth  from  23.6  feet  to  26  feet 
over  a  distance  of  about  4,200  feet;  above  Schooner  Ledge,  depth 
from  24  feet  to  26  feet  over  a  distance  of  about  4,800  feet;  from 
below  Marcushook  to  Bellevue,  depth  from  23  feet  to  26  feet  over  a 
distance  of  about  13,500  feet.  These  distances  are  measured  on  the 
range  lines.  The  distances  measured  between  the  26-foot  curves  on 
the  lines  of  deepest  water  are  much  shorter. 

At  the  same  time  there  was  between  Trenton  and  Philadelphia  a 
channel  6  feet  deep  at  mean  low  water  through  Perriwig  Bar,  a  depth 
of  7  feet  in  the  eastern  channel  at  Bordentown,  a  channel  8i  feet  deep 
through  Kinkora  Bar,  and  a  channel  26  feet  deep  over  the  whole 
width  through  Five-mile  Bar. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
Kiver  from  1836  to  June  30,  1900,  under  appropriations  for  special 
localities  and  the  general  river,  was  *2, 986, 133. 36,  of  which  $124,496.75 
was  expended  on  the  part  of  the  river  between  Trenton  and  Phila- 
delphia. 

The  total  amount  expended  upon  the  26-foot  project,  from  its 
adoption  in  1885  until  it  was  superseded  by  the  30-foot  project  in  1899, 
•  was  $1,598,621.51,  of  which  about  $200,000  is  estimated  to  have  been 
applied  to  maintenance. 

During  the  fiscal  year  ending  June  80,  1900,  the  sum  of  $31,408.19 
was  expended  in  examinations,  surveys,  in  the  removal  of  rock  oppo- 
site Petty  Is  and,  and  in  operations  at  Dan  Baker  Shoal,  for  the  for- 
mation of  a  30-foot  channel  and  the  construction  of  a  bulkhead  for  the 
reception  of  dredged  material. 

During  the  past  fiscal  year  the  sum  of  $176,200.21  was  expended  in 
surveys,  in  continuing  the  work  of  rock  removal  opposite  Petty 
Island,  and  in  continumg  operations  at  Dan  Baker  Shoal  "for  the  for- 
mation of  a  30-foot  channel  and  the  construction  of  a  bulkhead  for  the 
reception  of  dredged  material. 

The  changes  during  the  past  fiscal  year  are  summarized  as  follows: 

At  rock  opposite  Petty  Island  the  entire  rock  area  has  been  blasted 
and  dredged  over,  present  operations  consisting  in  redrilling  and 
redredging  over  detached  areas  still  above  the  plane  of  26  feet  oelow 
mean  low  water. 

At  Dan  Baker  Shoal  the  work  of  bulkhead  construction  has  resulted 
in  the  completion  of  about  8,140  linear  feet  of  the  structure  up  to  the 
close  of  the  fiscal  year,  with  an  additional  length  of  2,200  feet  partly 
constructed.  The  work  of  dredging  under  the  30-foot  project  was 
commenced  in  August,  1900,  and  up  to  June  30,  1901,  1,004,338  cubic 
yards  of  material  had  been  removed  from  the  channel  on  the  proposed 
Finns  Point  and  Reedy  Island  ranges.  This  work  has  resulted  m  the 
formation  of  a  channel  30  feet  deep  at  mean  low  water,  about  18,900 
feet  long  and  from  50  to  300  feet  wide,  through  a  part  of  Dan  Baker 
Shoal. 

The  greatest  draft  of  water  that  could  be  carried  at  mean  low  water 
on  June  30, 1901,  over  the  shoalestpartof  the  river  below  Philadelphia, 
was  about  21  feet  at  Cherry  Island  Flats.  At  one  locality  in  the  flats 
the  least  low- water  depth  is  about  19i  feet,  but  the  nature  of  the  bot- 
tom is  such  that  vessels  pass  over  it  without  difficulty. 

For  1890  the  total  foreign  freight  movement  of  the  Delaware  River 
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was  estimated  at  2,922,994  tons,  and  the  total  domestic  freight  move- 
ment at  8,433,276  tons;  total,  11,356,270  tons.  For  1900  the  total  for- 
eign freight  movement  was  estimated  at  4,830,080  tons,  and  the  total 
domestic  freight  movement  at  19,369,899  tons;  total,  24,189,979  tons. 
Of  the  latter  quantities  it  is  estimated  that  4,828,080  tons  of  foreign 
freight  and  17,677,616  tons  of  domestic  freight  (total,  22,505,696  tons) 
arrived  at  and  departed  from  the  port  of  Philadelphia. 

COMMERCIAL  STATISTICS. 

The  following  statement  concerning  the  foreign  commerce  of  the  Delaware  River 
for  the  years  ending  December  31,  1899  and  1900,  are  compiled  from  the  reports  of 
the  Boa^  of  Trade,  the  Commercial  Exchange,  and  the  Maritime  Exchange  of  the 
city  of  Philadelphia: 


Articles. 


IMPORTS.                                                                          .  j^^ 

Chalk 27,865 

Drags  and  chemicals 69, 127 

Hemp,  jute,  flax, and  their  fabrics 28,978 

Iron  ore i  421,187 

Sugar i  422,828 

Miscellaneous 1  800,455 

Total :  1,270,440 

KXPORTS.  I 

Coal 485,604 

Grain  and  flour 1,297,627 

Petroleum  and  products 851 ,  145 

Miscellaneous 435,294 

Total !  3,069,570 


Tons. 

12,761 

92,135 

27,425 

511,958 

829,009 

843,266 


1,316,554 


794,568 

1,448,508 

756,184 

519,321 


3,518,526 


The  following  statement  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  years  ending  December  31,  1899  and  1900,  has  been  compiled 
from  returns  made  by  snippers,  consignees,  and  carriers: 


ArUcles. 

1899. 

1900. 

Tons. 

Value. 

Tons. 

Value. 

ARRIVING. 

Chemicals 

155,608 
627,909 
502,549 
787,018 

13,150,820 
1,654,189 
9,901,674 

86,166 
639.840 
678,265 
942.440 
4,384,814 

SI,  652. 918 

Coal 

2,116,301 

Lumber 

7,555,519 

Sand 

711,719 

Miscellaneous 

4,118,800  •  636,073,098 

791,984,153 

Total 

6,091,379  1  651,822,728 

6,731,525 

803,920,605 

DEPARTING. 

Chemlcalff 

! 

81,792         2.065.405 

76,467 

8,025,877 

158,010 

106,870 

4,266.150 

1,782,854 
27,801,651 

Coal 

7,322,026 
211,485 
128.681 

3,744,909 

25,453,580 

1,856,433 

5,438,186 

510,638,104 

Fertilizers 

1,527,521 

Iron,  manufactured 

4,829,835 

Miscellaneous 

576,591,018 

Total 

11,488,843  1  54.'i.471.fifi8 

12,628,374 

612,532,879 

' 
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BUMMARY. 

Delauxire  River, 


Arriving: 
F()reigii . . 
Dnmcfltlft. 


Tons. 


1,31G,5&4 
6,781,525 


Value. 


lotHl I      8,048,079 


949,186,877 
808,920,605 


863,107,482 


Departing: 

Foreign 

3,518,526 

81,145,966 

Domeiitii' 

12,628,874 

612,582,879 

Total  .          .             

16,141,900 

693, 678, 845 

Total  foreign .                          

4,830,080 
19.359,899 

130,832,843 

Total  domeetii* 

1,416,453,484 

Grand  t4^t«l . .     . .  . .   

24,189,979 

1,546,786,827 

Freight  movement  of  the  port  of  Philadelphia  for  Uie  year  ending  DecemUr  Sl^  1900. 


Arriving: 

Foreign . . . 
Domestic  . 


Total. 


Tons. 


1,314,554 
6,548,166 


7,862,709 


Departing:  i 

Foreign '      3,613,526 

Domestic 11,129,461 


Total !    14,642,987 


Total  foreign... 
Total  domestic. 


4,^28,080 
17,677,616 


Grand  total |    22,605,6 


Value. 


$49,100,877 
776,292,912 


825.398,789 


81.146,966 
520,351,682 


001,497,598 


180,246,843 
1,296, 644,  M4 


1.426,891,887 


July  1,  1900,  balance  unexpended 5?556,366.64 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 61, 500. 00 

617, 866. 64 
June  30,  1901,  amount  expended  during  fiscal  year 176, 200.  21 

July  1,  1901,  balance  unexpended 441,666.43 

July  1,  1901,  outstanding  liabilities 37,710.20 

July  1 ,  1 901 ,  balance  available 403, 956. 23 

July  1 ,  1901,  amount  covereil  by  uncompleted  contractH 126, 227. 39 

Amount  (estimated)  required  for  completion  of  existing  project 5, 310, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 650,000.00 

Submitted  incompliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Hi.) 

2,  Schuylkill  River ^  Pennsylvania. — When  the  improvement  was 
commenced  in  1870  there  was  a  channel  of  entrance  into  the  mouth  of 
the  river  with  a  depth  of  only  10  feet  at  mean  low  water,  so  that  the 
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river  was  not  navigable  at  high  water  for  vessels  of  more  than  15  or 
16  feet  draft. 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
posed the  formation  of  a  channel  100  feet  wide,  with  a  depth  of  20  feet 
from  the  mouth  of  the  river  to  Gibson  Point,  about  4  miles,  and  a 
depth  of  18  feet  thence  to  Chestnut  Street  Bridge,  in  Philadelphia, 
about  3  miles. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of  about 
1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point  to 
Gibson  Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep.  In 
1892  the  project  was  again  modi&ed  so  as  to  provide  for  the  construc- 
tion of  dikes  to  maintain  a  navigable  depth  at  the  mouth.  The  esti- 
mated cost  of  the  entire  improvement  was  $529,959. 

During  the  fiscal  year  ending  June  30,  1897,  62,983  cubic  3'^ardK  of 
material,  scow  measurement,  was  dredged  from  the  bar  at  the  mouth  of 
the  river.  The  average  depth  of  the  channel  across  the  bar  along  the 
line  of  deepest  water  was  27.5  feet  at  mean  low  water. 

During  tne  fiscal  year  ending  June  30,  1898,  the  pile  dike  at  the 
mouth  01  the  river  was  I'aised  and  repaired  by  spiking  on  the  face  wall 
two  courses  of  12  by  12  inch  pine  timber,  thus  raising  its  height  to 
about  9.5  feet  above  low  water. 

The  earthen  dike  connecting  with  the  pile  dike  was  repaired  and 
reconstructed  for  a  distance  of  410  feet. 

During  the  fiscal  year  ending  June  30,  1899,  the  filling  of  the  pile 
dike  was  raised  to  the  level  of  the  face  wall  by  the  deposit  of  coarse 
gravel  and  bowldera. 

During  the  fiscal  year  ending  June  30, 1900,  no  work  was  done  under 
this  project  and  no  liabilities  were  incurred. 

The  amount  expended  on  this  project  to  June  30, 1900,  was  $513,900. 
This  expenditure  has  resulted  in  the  formation  of  a  channel  about  125 
feet  wide  and  24  feet  deep  at  mean  low  water  across  the  bar  at  the 
river's  mouth;  a  channel  aoout  250  feet  wide  and  from  20  to  24  feet 
deep  from  inside  the  bar  to  Gibson  Point,  except  at  Yankee  Point, 
where  the  width  is  300  feet,  and  between  Penrose  Ferry  Bridge  and 
Yankee  Point,  where  the  20-foot  channel  has  narrowed  to  from  50  to 
200  feet;  thence  to  Walnut  Street  Bridge,  a  channel  of  navigable  width 
and  from  14  to  20  feet  deep.  Of  this  amount  about  $40, OW  had  been 
expended  for  the  maintenance  of  the  dredged  channel. 

During  the  five  years  between  1895  and  1899  the  city  of  Philadelphia 
was  engaged  in  improving  the  channel  under  authorities  gi^anted  by  the 
Secretary  of  War  under  dates  of  September  3, 1896,  and  May  14, 1896. 
Dredging  was  commenced  on  November  13,  1895,  and  was  finished  on 
December  26, 1899,  available  funds  having  been  exhausted.  The  total 
amount  of  material  dredged  and  placed  ashore  is  615,377  cubic  yards. 
This  work  has  resulted  in  increasing  the  depths  in  the  existing  channel 
between  Penrose  Ferry  Bridge  and  Fift3-eighth  street,  near  Gibson 
Point,  to  22  feet  at  mean  low  water,  and  above  Gibson  Point  to  20  feet, 
extending  the  existing  channel  to  a  point  about  500  feet  above 
Harrison°s  wharf,  in  all  a  distance  of  about  4.7  miles. 

During  the  past  fiscal  year  the  sum  of  $11,100  was  expended  in 
redredging  the  channel  at  Ihe  mouth  of  the  river  to  a  depth  of  26  feet 
at  mean  low  water  over  a  width  of  from  115  to  150  feet.  This  work 
completes  operations  under  the  existing  project. 
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On  June  30, 1901,  the  maximum  draft  that  could  te  carried  at  mean 
low  water  over  the  shoalest  part  of  the  improved  channel  was  about  20 
feet. 

The  survey  of  the  river  provided  for  in  the  river  and  harbor  act  of 
June  i,  1896,  with  a  view  to  further  improvement,  was  completed  in 
December,  1S97,  and  a  project  and  report  thereon,  submitted  March 
10,  1898,  was  printed  in  House  Doc.  No.  346.  Fifty-fifth  Congress, 
second  session;  also  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  page  1114. 

The  commercial  interests  of  this  river  are  of  great  and  increasing 
value  and  importance.  At  Girard  Point  are  located  large  grain  ele- 
vators and  wharves.  At  Gibson  Point  and  Point  Breeze,  which  are 
near  each  other  and  closely  related  as  to  commercial  requirements,  are 
the  large  storage  tanks  and  wharves  of  the  petroleum  factories.  The 
interests  assembled  at  these  three  points  cover  mainly  the  commerce 
of  the  river,  and  both  the  grain  and  oil  ti-ade  require  deep-draft  ves- 
sels for  the  convenient  and  economical  transaction  of  their  business. 
Channel  depths  are  needed  which  will  permit  the  passage  of  vessels 
drawing  24  feet  at  all  stages  of  the  tide.  The  total  freight  movement 
for  the  year  1900  is  estimated  at  2,983,954  tons  (a  decrease  of  499,868 
tons  from  the  year  1899),  and  its  value  at  $36,816,737  (a  decrease  of 
$3,806,964  from  the  year  1899). 


(COMMERCIAL  STATIfimCS. 


The  followirig  statemenf  of  the  foreign  and  domestic  commerce  of  the  Schuylkill 
River  for  the  years  ending  December  31,  1899  and  1900,  has  been  compiled  from 
returns  made  by  shippers,  consignees,  and  carriers: 


ArticleH. 

1S99. 

1900. 

Tons.           Value. 

Tons. 

Value. 

ARRIVING. 

Coal 

459.233 
127,300 
17,864 
664,068 
221,649 

$1,599,677 

1,018,400 

111,914 

298,070 

3,677,508 

538,506 

78.759 

32,451 

855,656 

256,853 

12,126,516 

Iron  ore 

610,072 

Stone,  building" 

312,864 

Sand 

2n0, 479 

MtocellaneoiLs 

3,628,897 

Total 

1,390,134 

6,706,569 

1,262,225 

6,938,828 

DKPARTINU. 

Ckjal 

122,485 

578,500 

1,136,616 

256,087 

384,855 
8,500,000 
17,109,662 
6, 924, 115 

18,530 
531,328 
952,528 
219,843 

79,679 

Qiain 

7,900,000 

Petroleum  and  products 

18, 162, 528 

MlflCellanOOUfl.   .........    r    r r    .    r    r    .    ,    -    .    r 

2,735,702 

Total 

2,098,688  1  32.918.122 

1,721,729 

28,877,909 

July  1,  1900,  balance  unexpende<l $11,100.00 

June  30,  1901 ,  amount  expended  during  fiscal  year 11, 100. 00 

(See  Appendix  H  2.) 

S.  Ice  luirboi'  at  Marcuslwok^  Pa. — This  work  in  its  present  plan 
was  commenced  in  1866,  the  object  being  to  provide  a  harbor  in  the 
Delaware  River  to  protect  vessels  a^inst  moving  ice. 

In  1785  the  Commonwealth  of  I^ennsylvania  built,  for  the  con- 
venience of  commerce,  piers  at  Marcushook  extending  from  the  shore 
line  into  the  river.  It  is  assmned  that  at  some  subsecj^uent  time  these 
shore  piers  were  turned  over  to  the  United  States,  since  in  1829  an 
appropriation  was  made  of  $5,000  for  repairing  these  piers,  improv- 
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ing  the  harbor,  and  removing  obstructions.  No  further  appropriation 
was  made  until  1866. 

At  this  latter  date  a  project  was  adopted  for  the  construction  of 
detached  piers  in  the  harbor,  consisting  of  stone  superstructures  upon 
crib  foundations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1888  an  increased  depth  was  pr6posed  for  the  areas  protected  by 
the  detached  piers  outside  of  the  natural  shore  line  of  the  river. 

The  amount  expended  from  1866  to  June  30,  1900,  was  $212,284.28, 
which  was  appliea  to  the  construction  and  repair  of  two  landing  piers, 
dredging  the  protected  area  to  a  depth  of  from  18  to  24  feet  at  mean 
low  water,  the  placing  and  replacing  of  mooring  piles,  repairs  to  piers 
and  mooring  piles,  and  the  necessary  examinations.  Or  this  amount 
$4,000  was  applied  to  the  maintenance  of  the  improvement. 

During  the  past  fiscal  year  no  work  was  done  and  no  expenditures 
were  incurred. 

On  June  30,  1901,  the  areas  protected  by  the  detached  piers  had  a 
mean  low-water  depth  varying  from  18  to  27  feet. 

This  harbor  is  of  great  value  to  vessels  during  the  prevalence  of  ice 
in  the  river.  The  cost  of  its  maintenance  is  triflmg  in  comparison  with 
the  benefit  derived  from  it. 

It  is  proposed  to  hold  the  available  balance  of  $1,715.72  for  main- 
tenance ana  repairs  as  needed. 

July  1,  1900,  balance  unexpended $1, 715. 72 

July  1,  1901,  balance  unexpended 1, 715.  72 

(See  Appendix  H  3.) 

If,,  Construction  of  iron  pier  in  Delaware  Bay  near  Leioes^  Del, — The 
original  project  for  this  work  proposed  the  construction  of  a  landing 

Eier  about  1,700  feet  in  length,  extending  from  the  shore  south  of  the 
reakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low  water, 
the  pier  to  consist  of  a  substructure  of  wrought-iron  screw  piles,  sur- 
rounded with  a  timber  superstructure.  The  work  was  commenced  in 
1871  and  completed,  except  as  to  superstructure,  in  1880. 

The  work  done  to  June  30,  1890,  resulted  in  the  construction  of 
1,155  linear  feet  of  pier  21  feet  in  width  and  54:6  linear  feet  42  feet  in 
width,  or  a  total  length  of  1,701  feet.  The  depth  of  water  at  the  outer 
end  of  the  pierhead  was  about  21  feet  at  mean  low  water. 

Since  construction  the  pier  has  been  repaired  and  cared  for  by  the 
United  States. 

The  total  expenditure  to  June  30,  1900,  was  $385,339.40.  Of  this 
amount  $27,000  has  been  applied  to  the  maintenance  of  the  improve- 
ment. 

-  The  right  to  use  this  pier  for  railway  purposes,  granted  in  the  act  of 
July  15,  1870,  has  never  been  exercised  and  doubtless  never  will  be, 
as  the  pier  has  not  sufficient  strength  to  support  the  weight  of  modern 
freight  engines.  It  is  therefore  impossible  to  obtain  any  assistance 
from  the  railroad  company  in  maintaining  and  repairing  the  structure. 

During  the  past  fiscal  year  no  work  has  been  in  progress. 

The  pier  is  of  great  use  for  the  purposes  of  tne  engineer,  light- 
house, and  quarantine  services.  It  is  of  very  great  value  to  vessels 
frequenting  the  breakwater  harbor  in  winter  when  the  harbor  is  packed 
with  floating  ice,  rendering  the  anchorage  dangerous.  At  such  times 
vessels  eagerly  seek  its  shelter  and  protection. 
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It  is  proposed  to  hold  the  available  balance  of  $820.60  for  main- 
tenance ana  repairs  as  needed. 

July  1,  1900,  balance  unexpended $820.60 

July  1,  1901,  balance  unexpended 820.60 

(See  Appendix  H  4.) 

5.  Delaware  BreakvMte7\  Delaware, — The  final  report  of  the  local 
officer  upon  this  work  was  submitted  June  19,  1899,  and  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  1346. 

The  depths  in  the  protected  anchorage  vary  from  11^  to  18  feet  at 
mean  low  water,  and  the  harbor  is  available  lor  vessels  drawing  up  to 
about  16  feet. 

The  amount  expended  on  this  work  up  to  June  30, 1900,  was  $2,807,- 
297.68,     No  portion  of  this  amount  has  been  applied  to  maintenance. 

During  the  past  fiscal  year  the  sum  of  $171.45  was  expended  in 
making  a  survey  of  the  breakwater  harbor  for  the  purpose  of  ascer- 
taining what  changes  have  occurred  in  the  interval  of  two  years  since 
the  last  survey  of  June,  1899. 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater,  and  through  cables  between  the  mainland  and  its  station 
is  in  communication  with  the  shipping  of  the  harbor.  Its  reports 
state  that  during  the  year  1900  2,200  vessels,  exclusive  of  tugs,  fishing, 
and  small  coasting  craft,  anchored  under  the  protection  of  the  break- 
water. 

It  is  proposed  to  reserve  the  available  balance  of  $884.57  for  repairs 
to  the  breakwater  and  for  surveys  and  examinations  of  the  work. 

July  1,  1900,  balance  unexpended : |1 ,  056. 02 

June  30,  1901,  amount  expended  during  fiscal  year. . .  * 171. 45 

July  1,  1901,  balance  unexpended 884. 57 

(See  Appendix  H  5.) 

6.  JIarhor  of  refuge,  Delaioare  Bay^  Delaware, — ^The  project  for  the 
construction  of  this  harbor,  which  was  adopted,  approved,  and  pro- 
vided for  on  the  continuous-contract  syst'^m  in  the  river  and  harbor 
act  of  June  3,  1896,  includes  the  construction  of  a  breakwater  on  the 
line  of  least  depth  along  the  eastern  branch  of  the  shoal  known  as  the 
"Shears,"  and  the  construction  of  a  row  of  ice  piers  across  the  upper 
end  of  the  harbor  to  protect  it  from  ice  descenaing  the  bay,  at  a  total 
cost  not  to  exceed  $4,666,000. 

The  act  provides  that  in  making  the  contracts  the  Secretary  of  War 
shall  not  ooligate  the  Government  to  pay  in  any  one  fiscal  year,  begin- 
ning July  1,  1897,  more  than  25  per  cent  of  the  whole  amount  author- 
ized to  be  expended. 

No  expenditures  were  made  upon  this  improvement  previous  to  June 
30,  1896. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1900,  $1,304,289.53 
had  been  expended  in  the  construction  of  the  breakwater,  the  amount 
of  stone  deposited  in  the  work  to  that  date  being  1,095,099  tons.  No 
part  of  this  amount  was  applied  to  the  maintenance  of  this  work. 

During  the  past  fiscal  year  about  277,517  tons  of  stone  was  deposited 
in  the  breakwater.  On  June  30,  1901,  the  substructure  had  been 
brought  to  a  width  of  41  feet  at  mean  low  water  for  a  distance  of  8,035 
feet,  4.740  feet  of  supei-structure  had  been  fully  constructed  to  a  height 
of  14  leet  above  mean  low  water,  and  2,680  feet  partly  constructed. 
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A  project  for  the  construction  of  the  ice  piers  was  submitted  on 
April  6,  1900,  and  approved  April  23,  1900.  This  work  was  com- 
menced during  the  past  fiscal  year,  and  up  to  June  30,  1901,  39,562 
tons  of  stone  had  been  deposited  in  the  ice  piers,  thereby  partly  con- 
structing the  substructures  of  all  ten  of  the  piers,  and  partly  construct- 
ing the  superstructures  of  two  of  them. 

The  sundry  civil  act  approved  March  3,  1901,  appropriated  $213,000 
for  continuing  the  improvement.  The  funds  on  nana  are  considered 
suflScient  for  the  completion  of  the  work  now  projected. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  location. 
It  is  about  eouidistant  from  New  York,  Philadelphia,  and  the  capes  of 
Chesapeake  Bay  (the  ocean  entrance  to  the  ports  of  Baltimore,  Nor- 
folk, and  Newport  News),  and  is  therefore  an  especially  convenient 
point  of  call  for  the  entire  commerce  of  the  North  Atlantic  coast.  It 
IS  now  largely  used  by  vessels  awaiting  orders  to  ports  for  discharge 
or  loading.  During  the  year  ending  December  31,  1900, 1,924  vessels 
(not  inchiding  small  craft)  called  at  this  locality. 

By  the  construction  of  the  breakwater  the  usefulness  of  this  anchor- 
age has  been  greatly  increased,  not  only  as  a  port  of  call,  but  also  as  a 
harbor  of  refuge.  Vessels  bound  from  northern  to  southern,  or  from 
southern  to  northern  ports  are  able  to  go  to  sea  in  doubtful  weather 
with  the  assurance  of  finding  ample  protection  at  the  Delaware  capes 
if  overtaken  by  storm. 

July  1,  1900,  balance  unexpended $722,044.47 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 213, 000. 00 

935,044.47 
June  30,  1901,  amount  expended  during  fiscal  year 496, 623. 66 

July  1,  1901,  balance  unexpended 438,420.91 

July  1,  1901,  outstanding  liabilities 93,397.88 

July  1,  1901,  balance  available 345,023.03 

July  1,  1901,  amount  covered  by  uncompleted  contracts 346, 023. 03 

(See  Appendix  H  6.) 

7.  Rancocds  Rivi^r^  New  Jersey. — In  its  original  condition  Rancocas 
River  carried  a  minimum  low-water  depth  of  4i  feet  between  the 
mouth  and  Centerton.  a  distance  of  about  ti  miles,  and  from  Centerton 
to  Mount  Holly,  a  distance  of  about  5i  miles,  a  ruling  depth  of  about 
2i  feet. 

The  original  project  of  1881  proposed  the  formation,  by  a  dike  at 
Coates  Bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  6  feet  deep  at  mean  low  water  from  the  mouth  to  Centerton, 
and  thence  to  Mount  Holly  a  channel  5  feet  deep. 

Operations  imder  this  project  were  carried  on  from  1881  to  1895. 
To  tne  close  of  the  fiscal  year  ending  June  30,  1895,  operations  had 
been  directed  to  the  formation  of  a  low-water  channel  100  feet  wide 
and  6  feet  deep  from  the  mouth  to  Centerton,  and  50  feet  wide  and 
6  feet  deep  for  a  distance  of  about  If  miles  above  Centerton. 

During  the  fiscal  year  ending  June  30,  1896,  no  work  was  done. 

The  appropriation  of  $2,000  for  this  river,  made  in  the  act  of  June 
3,  1896,  was  required  by  the  act  to  be  expended  in  the  improvement 
of  the  Lumberton  Branch,  and  during  the  fiscal  year  ending  June  30, 
1897,  the  Lumberton   Branch  was  surveyed,  and  a  project  for  its 
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improvement   by   dredging   a    channel    through    the   shoals  which 
obstructed  navigation  was  submitted  and  approved. 

During  the  fiscal  year  ending  June  30,  1898,  the  project  was  com- 

?leted  by  dredging  through  the  shoals  at  Pattersons  Landing,  below 
'axsons  Landing,  and  partly  through  the  shoal  above  Paxsons  Land- 
ing, the  channel  having  a  wiath  of  30  feet  and  a  mean  low-water  depth 
of  6  feet. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $2,000  for 
this  river,  to  be  expended  in  the  Lumberton  Branch. 

During  the  fiscal  year  ending  June  30,  1900,  the  project  for  the 
expenditure  of  this  appropriation,  which  was  approved  April  8,  1899, 
was  completed  by  dreaging  a  channel  with  deptn  of  from  6  to  7  feet 
at  mean  low  water,  and  a  width  of  30  feet  through  the  shoal  below 
Moores  Landing. 

Up  to  June  30,  1900,  the  total  expenditures  in  connection  with  this 
improvement  amounted  to  $41,432.68.  No  part  of  this  amount  was 
applied  to  the  maintenance  of  the  work. 

During  the  past  fiscal  year  no  work  was  done  in  connection  with 
this  improvement. 

The  maximum  draft  of  water  that  could  be  carried  at  mean  low 
water  on  June  30,  1901,  over  the  shoalest' part  of  the  locality  under 
improvement  was  about  4i  feet. 

The  principal  commercial  interests  are  the  manufacture  of  phos- 
phorus and  the  transportation  of  sand  and  gravel. 

The  total  value  of  the  freight  movement  for  1900  was  $2,388,110. 

COMMERCIAL  OTATISTIC8. 

Arrivals  arA  departures  for  the  years  ending  December  SI,  1899  and  1900. 


1899. 


1900. 


Articles. 

Tons. 

Value. 

Tons. 

Value. 

ARRIVALS. 

Coal 

38,000 
6,000 
68,000 
25,200 

$162,000 
100,000 
94.600 
870,850 

6,720 

8,899 

21,952 

13,900 

126,880 
67,980 
84,300 

971,857 

Iron.  Dijf 

Manure 

HificellaneouB 

Total 

181,200 

716,860 

46,971 

1,100,617 

DEPARTURES. 

Produce 

8,120 

246,742 

6,210 

420,000 
2U,163 
837,600 

2,000 

802,904 

17,015 

280,000 

Sand  and  gravel 

270,450 
787,143 

MiBcellaneouB 

Totel 

256,072 

968,653 

321,919 

1,287,598 

July  1,  1900,  balance  unexpended $467. 23 

June  30,  1901,  amount  expended  during  fiscal  year 67. 63 

July  1,  1901,  balance  unexpended *399.70 

(See  Appendix  H  7.) 

8.  Cooper  Creek ^  New  Jersey. — This  creek  enters  the  Delaware  River 
in  the  city  of  Camden,  just  above  Cooper  Point.  It  is  navigable  at 
mean  high  water  for  a  distance  of  9  miles  from  its  mouth  for  vessels 

*  Balance  remaining  from  appropriation  of  August  18,  1894,  and  not  available  for 
expenditure  under  the  present  project. 


Digitized  by  LjOOQIC 


240   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

drawing  5  feet,  and  for  the  first  5  miles  for  vessels  of  Hi  feet  draft. 
The  mean  range  of  the  tide  at  the  mouth  is  about  6  feet.  For  a  distance 
of  li  miles  from  the  mouth  the  width  of  the  stream  avemges  about  80 
feet  at  low  water  and  about  120  feet  between  the  banks,  and  the  chan- 
nel in  its  original  condition  had  a  depth  at  mean  high  water  of  from 
12  to  15  feet,  except  at  one  place  where  the  depth  was  9^  feet. 

The  project  for  this  improvement  was  adopted  in  the  river  and  harbor 
act  of  June  3,  1896,  and  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1895,  page  1102.  It  provides  for  the  formation  by 
dredging  of  a  channel  70  feet  wide  at  bottom  and  18  feet  deep  at  mean 
high  water  from  the  mouth  of  the  creek  to  Browning's  Chemical 
Works,  and  a  channel  of  the  same  dimensions  through  the  bar  just 
outside  the  mouth,  in  all  a  distance  of  about  9,000  feet.  The  estimated 
cost,  including  contingencies,  is  $35,000. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  ^7,000  for 
completing  this  improvement,  of  which  $2,500,  or  so  much  thereof  as 
might  be  necessary,  was  to  be  expended  in  rebuilding  the  dike  on  the 
Government  reservation  in  the  Delaware  River  at  Woodbury  Creek. 

During  the  fiscal  year  ending  June  30,  1897,  the  sum  of  $2,500  was 
expended  in  rebuilding  the  dike  on  the  Government  reservation  at 
Woodbury  Creek.  ' 

The  amount  expended  on  the  project  to  June  30,  1900,  including 
amount  expended  for  rebuilding  dike  on  Government  reservation  at 
Woodbury  Creek,  was  $28,176. 15.  No  part  of  this  amount  was  applied 
to  the  maintenance  of  the  improvement. 

The  dredging  resulted  in  the  f omiation  of  a  channel  extending  from 
the  mouth  to  tne  Camden  Iron  Works,  7,500  feet  long,  50  to  70  feet 
wide,  except  at  the  bridges,  where  the  widths  are  30  feet,  and  18  feet 
deep  at  mean  high  water,  except  on  the  water  pipe  belonging  to  the 
city  of  Camden,  where  the  high- water  depths  are  14  to  15  feet. 

During  the  past  fiscal  year  no  work  has  been  in  progress. 

It  is  proposed  to  complete  the  improvement  witn  funds  now  avail- 
able as  soon  as  the  city  of  Camden  removes  or  lowers  the  water  pipe 
at  State  Street  Bridge.  The  maximum  draft  of  water  that  coula  be 
carried  at  mean  low  water  on  June  30,  1901,  over  the  shoalest  part  of 
the  locality  under  improvement  was  about  8  to  9  feet,  which  is  the  low- 
water  depth  on  the  pipe  above  mentioned.  Elsewhere  the  low- water 
draft  is  from  10  to  12  feet. 

There  are  nine  large  manufacturing  plants  on  this  creek,  consisting 
of  1  woolen  mill,  1  nickel  works,  4  chemical  works,  1  glass  works,  and 
2  iron  works.  It  is  claimed  that  with  an  improved  cnannel  the  most 
economical  way  of  receiving  materials  and  shipping  products  will  be 
b}''  schooners  instead  of  by  rail,  as  at  present. 

The  value  of  the  total  freight  movement  for  1891  was  nearlv  i>3.- 
000,000,  and  for  1900,  $2,733,523. 
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CX)MME.IICIAL   STATISnca. 

Arrivals  and  departures  for  the  yeart<  ending  December  Sly  1899  and  1900, 


Articles. 

1899. 

1900. 

Tons. 

10,251 
61,776 
6,790 
36,272 
58,222 

Value. 

$79,880 
140,018 
88,330 
544,080 
878,083 

Tons. 

Value. 

ARRIVAIA 

diemictils                            . 

9,406 
53,414 

8,480 
34,200 
52,276 

990,900 

Coal         

157,427 

Fertiliser                       

44,160 

Iron,  pijc 

589,200 

Miwipliftnf''>ni'i  .                    r  - -- 

337,636 

Total               

163,811 

1,229,836 

152,868 

1,169,823 

DEPARTrRFW. 

Iron,  manufactured 

13,857 
87,500 
11,616 

833,925 
720,600 
357,794 

11,300 
30,000 
35,970 

895,000 

Produce              .  .. 

685,000 

MiflceliancouH 

484,200 

Total 

62,472 

1,412,819 

77,270 

1,664.200 

July  1 ,  1900,  Imlance  unexpendtHl $8, 824. 85 

June  80,  1901,  amount  expended  during  fiscal  year .95 

July  1,  1901,  balance  unexpended 8,823.90 

(See  Appendix  H  8.) 

0,  Mantua  Creel\  JS^nc  Jersey. — ^This  creek  empties  into  the  Dela- 
ware River  at  a  point  3  miles  below  League  Island  and  opposite  Mifflin 
Bar. 

In  its  original  condition  it  was  navigable  at  high  water  for  a  distance 
of  one-half  mile  above  its  mouth  to  the  phosphate  works  of  the  I.  P. 
Thomas  &  Sons  C^ompan}'  for  vessels  of  13  feet  draft;  thence  3i  miles 
farther  to  Paulsboro  for  vessels  drawing  9  feet;  thence  3i  miles  to 
Parkers  Landing  for  tugs  and  barges  drawing  6  feet,  this  being  the 
head  of  steam  navigation;  thence  4.1  miles  to  Mantua,  Hi  miles  above 
the  mouth,  small  boats  and  barges  of  3  to  4  feet  draft  passed  up  on  the 
tide.  The  navigable  portion  is  generally  bordered  by  low  ground,  pro- 
tected from  ovei-flow  by  earthen  banks.  The  general  course  of  the 
stream  is  tortuous,  and  its  navigation  is  much  obstructed  by  bars, 
sharp  bends,  and  in  the  upper  portion  by  stumps  and  overhanging 
trees.  The  stream,  on  account  of  its  flat  watershed,  is  subject  to  only 
moderate  freshets,  which  seldom  exceed  2  to  3  feet  above  tide  water. 
The  range  of  tide  is  6  feet  at  the  mouth,  4.5  feet  at  Paulsboro,  3. 4  feet 
at  Berkley  bridge,  and  2  feet  at  Mantua. 

The  low-water  width  near  the  mouth  averages  160  feet,  decreasing 
to  about  100  feet  at  Paulsboro.  Above  Paulsboro  the  width  decreases 
to  88  feet  at  Parkers  Landing,  and  near  Mantua  to  50  feet. 

The  project  for  this  improvement  is  contained  in  a  report  dated 
October  22,  1897,  which  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1898,  page  1122. 

The  improvement  proposed  is  the  formation,  by  dredging,  of  a  chan- 
nel 100  feet  wide  at  the  bottom  and  12  feet  deep  from  the  12-foot  con- 
tour in  Delaware  River  to  the  phosphate  works;  thence  80  feet  wide 
at  bottom  and  8  feet  deep  to  Paulsboro,  and  thence  60  feet  wide  at 
bottom,  and  7  feet  deep  to  Parkers  Landing;  the  construction  (9,000 
feet  above  Berklev)  of  a  cut-off  350  feet  long,  50  feet  wide,  and  3  feet 
deep;  the  removal  of  overhanging  trees  above  Parkers  Landing  and 
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the  supplementing  of  the  channel  across  the  bar  at  the  mouth  by  jet- 
ties on  both  sides,  aggregating  1,350  feet  in  length,  if  found  necessary 
for  its  maintenance. 

Two  plans  for  securing  the  channel  were  proposed.  The  first  con- 
templated the  formation  of  a  dredged  channel  by  making  cut-offs — six 
in  number — through  the  low  lands  wherever  practicable,  avoiding  shoals 
and  sharo  bends,  subject  to  the  condition  tnat  all  right-of-way  privi- 
leges could  be  secured  and  riparian  rights  quieted  for  a  sum  not  exceed- 
ing $11,000.  The  second  provided  that  in  case  the  rights  of  way  could 
not  be  secured  and  riparian  rights  quieted  for  the  sum  of  $11,000,  the 
route  of  the  channel  between  the  phosphate  works  and  Parkers  Landing 
should  follow  the  present  course  of  the  stream,  widening  at  the  bends. 

The  improvement  by  the  first  plan  involved  the  removal  of  411,600 
cubic  yards  of  material,  place  measurement,  and  its  cost  was  estimated 
at  $145,030;  the  second  plan  involved  the  removal  of  405,500  cubic 
yards  of  material,  and  its  cost  was  estimated  at  $141,400.  The  former 
plan  was  the  one  desired  by  the  people  of  Paulsboro,  as  it  would  shorten 
the  distance  between  that  place  and  the  mouth  of  the  creek  nearly  2 
miles. 

It  was  proposed  to  cast  the  dredged  material  on  the  banks  and  behind 
the  dikes,  or  otherwise  dispose  of  it  so  that  it  shall  not  impair  navigation. 

This  project  was  adopted  by  Congress  in  the  river  and  harbor  act  of 
March  3,  1899,  which  appropriated  $25,000  for  the  improvement,  sub- 
ject to  the  following  provision: 

in  excess  of 


ei^bt  thousand  dollars  shall  be  expended  for  n&rht  of  way  privilege8,  easements,  or 
other  rights  above  the  phosphate  works  and  below  Paulsboro,  and  no  part  thereof 
shall  be  expended  for  any  such  purpose  unless  all  such  rights  are  secured  for  an 
amount  not  m  excess  of  said  sum  of  eight  thousand  dollars. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1900,  the  expendi- 
tures in  connection  with  this  improvement  amounted  to  $3,000,  this 
being  the  amount  of  the  appropriation  of  1882  under  an  earlier  project. 
No  portion  of  this  amount  naa  been  expended  for  maintenance. 

During  the  past  fiscal  year  the  rights  of  way,  easements,  and  other 
rights  necessary  for  the  formation  of  the  proposed  cut-offs  between 
the  phosphate  works  and  Paulsboro  were  procured.  After  condemna- 
tion proceedings  held  during  the  fiscal  year  ending  June  30,  1900,  the 
required  propertv  along  the  line  of  the  cut-off  through  the  lands  of 
Mr.  Howard  W.  Miller  was  deeded  to  the  United  States,  and  the  sum 
of  $4,642.35,  the  award  for  the  property  taken,  was  paid  to  Mr.  Miller 
and  Mr.  Samuel  E.  Moore,  mortgagee,  on  Septemoer  19,  1900.  On 
the  same  date  the  sum  of  $3,357.65  was  paid  to  Mr.  Matthew  Gill,  this 
being  the  purchase  price  for  the  necessary  right  of  way  through  his 
property.  These  two  amounts  together  were  within  t^ie  limit  of  ^,000, 
as  specified  in  the  river  and  harlx)r  act  of  March  3,  1899,  and  secured 
all  tne  rights  of  way  necessary  for  the  formation  of  the  proposed  cut- 
off channels  between  the  phosphate  works  and  Paulsboro. 

A  project  for  the  expenditure  of  the  available  balance  from  the  appro- 
priation of  March  3,  1899,  was  approved  September  28,  1900.  This 
i)roject  provides  for  the  formation  of  a  channel  8  feet  deep  at  mean 
ow  water  and  80  feet  wide  at  bottom  between  Paulsboro  and  the 
phosphate  works,  by  way  of  the  cut-offs,  as  far  as  available  funds  will 
permit. 

Duringthe  past  fiscal  year  work  under  this  project  was  in  progress 
between  December  17,  1900,  and  April  8,  1901. 
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By  the  work  done  120,819  cubic  yards  of  material,  place  measure- 
ment, was  removed  from  the  channel  of  the  creek,  of  which  8,133  cubic 
yards  was  placed  in  the  meadow  banks  constructed  under  the  contract, 
and  the  remaining  112,686  cubic  yards  was  deposited  behind  the  banks 
on  the  meadows  adjacent  to  the  cuts,  thereby  completing  all  three  of 
the  cut-offs  between  the  phosphate  works  and  Panlsboro.  The  total 
length  of  cut-off  channel  of  the  projected  dimensions  formed  under  the 
contract,  as  measured  between  the  original  low-water  lines,  was  2,590 
linear  feet,  and  the  total  length  of  meMow  bank  constructed  along  the 
line  of  the  cut-off  channels  was  4,880  feet. 

The  maximum  draft  of  water  that  could  be  carried  at  mean  low  water 
on  June  30,  1901,  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  about  8  feet. 

The  commerce  of  this  creek  consists  of  miscellaneous  articles,  such 
as  coal,  sand,  lumber,  merchandise,  fertilizers,  and  produce,  and  is 
principally  of  interstate  character.  The  phosphate  works,  located  just 
above  the  mouth  of  the  stream,  import  fertilizer  material,  potash, 
pyrites,  nitrate  of  soda,  and  sulphuric  acid,  and  export  manufactured 
fertilizers. 

The  shipment  of  produce  to  Philadelphia,  Chester,  and  Wilmington 
is  a  large  industry. 

The  miprovement  will  gi*eatly  benefit  these  industries  and  the  local 
commerce. 

The  value  of  the  total  freight  movement  for  1900  was  $3,296,470, 
an  increase  of  $742,620  over  that  of  1899.^ 

It  is  proposed  to  apply  the  sum  of  $40,000,  given^as  the  amount  that 
can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 1903,  to 
the  improvement  of  the  channel  between  the  Delaware  River  and  Pauls- 
boro,  the  amount  of  work  to  be  done  to  depend  on  the  prices  obtained. 

COMMERCIAL  BTATIfiTnOS. 

Arrivals  and  departures  for  the  years  ending  December  31,  1899  and  1900. 


Articles. 

1899. 

1900. 

Tons. 

Value. 

Tons. 

Value. 

ABRIYALB. 

Chemicals 

7,606 
19,500 
83,000 
26,135 

977,400 
258,000 
66,000 
746,400 

10,862 
22.860 
40.000 
27,430 

$108,670 

Fertilizer  material 

275.400 

Mannn* r , , 

00,000 

Miscellaneous 

1,245,700 

Total 

86,140 

1,141,800 

101,142 

1,689,770 

DEPARTUBIS. 

Feitil*H"r  (jnannfactiiTf^) 

24,850 
33,000 
22,160 

890,750 
778,500 
242,800 

29,475 
35,000 
28,340 

421,300 

Truck,  produce,  and  grain 

840.000 

Miscellaneous 

345,400 

Total 

79,610 

1,412,050 

87,816 

1,606,700 

July  1,  1900,  balance  unexpended $25,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 24,847.73 


July  1,  1901,  balance  unexpended  . 


152. 27 


Amount  (estimated)  required  for  completion  of  existing  project 120, 030. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  H  9.) 
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10.  Alloway  Creek^  New  Jersey. — In  its  original  condition  AUoway 
Creek  was  obstructed  between  ite  mouth  and  Quinton,  a  distance  of 
about  10  miles,  by  shoal  areas  in  the  upper  half  of  the  stream,  which 
reduced  the  low- water  depths  to  from  1.3  to  4  feet. 

The  original  proiect  of  1889  proposed  the  formation  by  dredging  of 
a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from 
Quinton  to  a  point  about  1,000  feet  above  Upper  Hancock  Bridge; 
t£ence  a  channel  of  the  same  depth  and  75  feet  wide  to  a  locality 
known  as  the  ^'Square,"  where  the  work  is  to  be  supplemented  by  a 
dike.  At  a  locality  known  as  the  '* Canal,"  in  addition  to  a  channel 
of  the  last-named  dimensions,  the  width  of  the  stream  was  to  be 
increased  to  about  150  feet  between  its  low-water  lines.  The  project 
was  modified  on  December  10, 1896,  so  as  to  provide  for  a  dike  formed 
by  a  single  row  of  piles  above  Upper  Hancock  Bridge.  This  modifi- 
cation does  not  increase  the  original  estimated  cost  of  the  work,  which 
is  »25,000. 

At  the  close  of  the  fiscal  year  ending  June  30,  1900,  $18,000  had 
been  expended  in  dredging  below  the  **bquare,"  at  the  "Square,"  at 
'' Smith  Reeves,"  at  and  near  the  "Canal,"  just  below  Upper  Hancock 
Bridge,  from  Upper  Hancock  Bridge  to  a  point  about  1,400  feet  above 
iL  aw)ve  and  below  Robinsons  Landing,  Upper  and  Lower  Fowsers, 
Upper  and  Lower  Lamberts,  and  Quinton,  and  in  dike  construction  at 
the  "Square"  and  above  Upper  Hancock  Bridge.  Channels  from  40 
to  75  feet  wide  and  6  feet  deep  at  mean  low  water  had  been  dredged 
at  the  above-mentioned  localities,  and  dikes  300  and  404  feet  in  length, 
respectively,  had  been  constructed  at  the  "Square"  and  above  Upper 
Hancock  Bridge.  Of  this  amount  about  $1,200  had  been  expended  for 
the  maintenance  of  dredged  channels. 

During  the  past  fiscal  year  no  work  under  this  project  was  in 
progress. 

The  maximum  draft  of  water  that  could  be  carried  at  mean  low 
water  on  June  30,  1901,  over  the  shoalest  part  of  the  locality  under 
improvement  was  about  6  feet. 

The  commerce  of  this  creek  consists  of  miscellaneous  articles,  such 
as  coal,  sand,  lumber,  and  produce,  and  is  principally  of  a  local  char- 
acter. The  value  of  the  total  freight  movement  for  1900  was 
$1,095,400.  The  improvement  has  been  of  much  benefit  to  navigation 
at  a  comparatively  small  cost.  About  four-fifths  of  the  projected  work 
has  been  accomplished. 


Arrivals  and  departure 

COMMERCIAL  STATISTICS. 

for  the  years  ending  December  SI,  1899  and  1900, 

Articles. 

1899. 

1900. 

Tons. 

Value. 

Tons. 

Value. 

Coal 

ARRIVALS. 

9,500 

8,000 

1,800 

26.600 

122,500 

85,000 

110,000 

230.700 

10.500 
3,000 
2,000 

26,600 

$81,500 

Lumber 

87,000 
160,000 
232,400 

Tin  plate 

Miscellaneoofi - 

Total 

40,900 

398.200 

42.100 

450,900 

DEPARTURES. 

Canned  goods. . . 

9,000 
2,300 
6,825 

400,000 
150,000 
59,200 

9,500 
2,600 
6,625 

400.000 
180,000 
64  500 

Glfus 

Miscellaneous. . . , -      

Total 

17,125 

G09.200 

18,625 

644  500 
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I  Amount  ( estimated )  required  for  completion  of  existing  project $7,000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1903 .     7, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  H  10.) 

11.  Ooshen  Creek^  New  Jersey. — In  its  original  condition  Goshen 
Creek  carried  a  low- water  depth  of  from  2  to  4  feet,  with  a  least  low- 
water  width  of  20  feet  and  a  nigh-water  width  of  30  feet  from  Goshen 
to  a  point  about  4,000  feet  below,  and  thence  to  the  mouth,  a  distance 
of  about  2,600  feet,  a  low-water  depth  of  from  3  to  5  feet,  with  a  least 
width  of  30  feet. 

The  project  for  its  improvement,  Jidopted  in  1891,  proposed  the 
deepening  and  widening  by  dredging  of  the  4,000  feet  of  the  creek 
below  Goshen  Landing  to  a  low- water  depth  of  3  feet  and  a  width  of 
30  feet;  the  fonnation  of  a  dredged  channel  3  feet  deep  and  about 
50  feet  wide  through  the  bar  at  uie  mouth  to  the  limit  of  the  sand 
beyond  the  low-water  line,  and  the  protection  of  the  channel  by  a  sheet- 
pile  jetty. 

The  improvement  was  commenced  during  the  fiscal  year  ending 
June  30,  1893,  and  to  the  close  of  the  year  uie  sum  of  $2,770.16  had 
been  expended  in  widening  and  deepening  the  channel  to  the  proposed 
dimensions  over  a  distance  of  about  3,975  feet  below  Goshen  Landing. 
By  this  work  about  one-fourth  of  the  projected  improvement  had  been 
completed  and  the  navigable  conditions  had  been  proportionately 
improved. 

During  the  fiscal  year  ending  June  30,  1897,  the  pile  dike  was  con- 
structed to  its  projected  length  of  600  feet,  and  8,002  cubic  yards  of 
material  was  removed  from  tne  channel  in  the  vicinity  of  the  dike. 

The  original  cost  of  the  project  made  in  1891  was  estimated  at  $12,000, 
this  estimate  being  based  on  a  single  appropriation  of  that  amount  by 
which  the  improvement  could  be  made  in  a  single  season.  On  account 
of  the  small  appropriations  the  execution  of  the  work  was  carried 
through  an  interval  of  several  years,  and  it  was  not  executed  with 
sufficient  rapidity  to  prevent  injurious  changes,  which  considerably 
increased  the  cost  of  the  improvement. 

During  the  fiscal  year  ending  June  30,  1898,  an  estimate  for  the 
completion  of  the  project,  based  on  a  careful  survey  of  existing  condi- 
tions, was  made.  In  order  to  maintain  the  dredged  channel  it  was 
found  necessary  te  extend  the  dike  somewhat  farther  inshore  and 
dredge  through  the  bar  at  the  mouth  of  the  creek,  which  increased  the 
cost  of  the  project  from  $12,000,  as  originally  estimated,  te  $17,000. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $8,000  for 
the  completion  of  this  improvement.  During  the  nscal  year  ending 
June  30, 1899,  a  project  for  the  expenditure  of  this  sum  and  of  a  balance 
remaining  from  a  previous  appropriation  was  submitted  and  approved. 
The  project  provides  for  dredging  a  channel  with  a  low-water  depth  of 
3  feet  entirely  through  the  mouth  of  the  creek  and  for  repairing  and 
extending  the  existing  dike  and  constructing  a  short  dike  on  the  upper 
side  of  the  mouth  of  the  creek.  Work  under  this  project  was  com- 
menced during  the  fiscal  year  ending  June  30,  1899. 

During  the  fiscal  year  ending  June  30,  1900,  under  this  project  the 
existing  dike  was  repaired  and  strengthened  with  brush  and  stone;  two 
parallel  brush  and  stone  dikes,  on  opposite  sides  of  the  creek  entrance, 
with  a  total  length  of  680  feet,  were  constructed;  10,436  cubic  yards 
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of  material,  dipper  measurement,  was  removed  from  the  bar  at  the 
mouth  of  the  creek,  and  one  of  the  brush  and  stone  dikes  repaired. 
By  the  work  done  the  improvement  was  completed  and  no  further 
appropriation  is  required. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30,  1900,  was  $16,168.10,  of  which  amount  it  is  estimated  that 
about  $800  had  been  expended  for  maintenance. 

During  the  past  fiscal  year  no  work  has  been  done  in  connection  with 
this  improvement.  The  maximum  draft  of  water  that  could  be  c«.rried 
at  mean  low  water  on  June  30,  1901,  over  the  shoalest  part  of  the 
locality  under  improvement  was  about  2.5  feet. 

It  is  proposed  to  hold  the  available  balance,  $841.72,  for  repairs, 
maintenance,  and  other  contingencies. 

The  commerce  of  this  creek  consists  of  miscellaneous  articles,  such 
as  sand,  oysters,  lime,  coal,  and  lumber,  and  is  principally  of  a  local 
character.  The  value  of  the  total  freight  movement  for  1900  was 
$4:38,900.  The  improvement  has  been  of  much  benefit,  at  moderate 
cost. 

COMMERCIAL  STATISTICS. 

Arrivals  and  departures  for  the  years  ending  December  31,  1899  and  1900, 


Articles. 

1899. 

1900. 

Tons. 

Value. 

Tons. 

Value. 

ABBIYAIA. 

Bricks 

2,000 
1,200 
6,500 
7,200 

S8,000 

15,200 

116,500 

294,400 

400 

500 

2,500 

4,000 

$1,200 

Fertiliaer 

6,000 

Grain 

50,000 

MlscellaueouB 

214,800 

Total 

15,900 

433,100 

7,400 

272,000 

DKPABTURK8. 

Hay         

8,500 
2,500 
8,600 

24,500 
100,000 
81,700 

1,800 
1,250 
9,200 

10,800 

OystCTfl  and  clamH. ............  r  -  -    - . .  - . ,  r 

60,000 

A^iscellaneous 

106,100 

Total 

14,600 

206,200 

12,250 

166,900 

July  1,  1900,  balance  unexpended $841.90 

June  30,  1901 ,  amount  expended  during  fiscal  year : .18 

July  1,  1901,  balance  unexpended 841.72 

(See  Appendix  H  11.) 

12,  WUmington  Harbor,^  Delmoare. — [This  work  was  in  the  charge 
of  Gen.  William  F.  Smith,  United  States  agent,  major  of  engineers, 
United  States  Arm}',  retired,  to  May  15,  1901.]  Previous  to  1836, 
when  the  first  appropriation  for  the  improvement  of  the  Christiana 
River  was  made,  the  low-water  depth  at  the  entrance  to  this  stream 
was  about  8^  feet.  The  minimum  depth  in  the  channel  in  the  portion 
of  the  river  below  Third  Street  Bridge,  Wilmington,  was  8  feet.  This 
depth  was  increased  in  1836  by  dredging  to  10  feet  below  low  w;ater. 

Under  a  project  commenced  in  1871  and  completed  in  1881  a  12-foot 
channel  from  100  to  200  feet  wide  was  made  from  the  mouth  to  above 
the  city  of  Wilmington. 

In  1881  a  project  was  adopted  for  a  16-foot  low-water  channel  vary- 
ing from  150  to  75  feet  in  width  from  the  mouth  of  the  river  to  the 
pulp  works,  and  a  channel  12  feet  deep  at  low  water  and  50  feet  wide 
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from  the  pulp  works  to  the  Delaware  Railroad  Bridge,  and  for  the 
construction  of  a  jetty  on  the  north  side  of  the  mouth  of  the  river. 
Operations  on  this  project  were  begun  in  1882.  The  originally  esti- 
mated cost  of  work  under  the  project  was  $175,651,  whicn  was 
increased  in  1883  to  $191,384,  owing  to  a  change  in  the  width  of  the 
proposed  channel  to  150  feet  throughout.  In  1884  the  project  was 
again  amended  by  increasing  the  height  of  the  jetty  4  feet.  Under 
this  project  a  channel  was  formecf  to  a  depth  of  15  feet  at  mean  low 
water  over  a  width  of  160  feet,  by  dredging  and  rock  removal,  from 
the  15-foot  curve  of  depth  outside  the  bar  at  the  mouth  to  a  point 
2,515  feet  above  Market  Street  Bridge,  80  feet  wide  for  an  additional 
distance  of  820  feet,  and  40  feet  wide  for  the  remaining  distance  to  the 
pulp  works.     This  work  was  completed  in  1893. 

In  1896  and  1897  the  channel  was  redredged  to  low-water  depth  of 
13  and  15  feet  at  localities  where  it  had  shoaled,  and  the  channel 
through  the  Third  Street  Bridge  was  made  200  feet  wide  to  embrace 
both  araw  openings. 

With  the  15,000,  appropriated  in  1896  for  improving  the  channel 
between  Churchman^s  bridge  and  Smalley's  bridge,  in  the  upper  part 
of  the  river,  a  continuous  diannel  3  feet  deep  at  mean  low  water  and 
26  feet  wide  was  dredged  for  a  distance  of  3.35  miles  from  Church- 
man's bridge  toward  the  bridge  at  Christiana  village,  and  a  similar 
channel  was  formed  for  a  distance  of  4,0^3  feet  above  that  bridge 
toward  Smalley's  bridge. 

The  river  and  harbor  act  of  June  3,  1896,  authorized  the  making  of 
contracts  to  complete  the  "  modified  project,"  which  was  understood  to 
be  the  project  for  a  21-foot  channel,  at  a  cost  not  to  exceed  $226,846,  as 
based  on  tne  survey  of  the  river  made  in  accordance  with  the  provi- 
sions of  the  river  and  harbor  act  of  August  18, 1894.  The  report  on 
this  project  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1896,  pages  973-994. 

As  it  was  doubtful  whether  the  project  could  be  carried  out  under 
the  conditions  of  the  law  authorizing  a  contract,  a  Board  of  Engineer 
officers  was  convened  by  the  Chief  of  Engineers  to  consider  and  report 
upon  the  plan  of  improvement.  The  report  of  the  Board  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1256. 

The  Board  expressed  the  opinion  that  the  existing  project  could  not 
be  successfully  carried  out  ana  recommended  a  modifiea  project,  includ- 
ing the  construction  of  a  jetty  on  the  south  side  of  the  entrance  to  the 
rivdr,  the  rectification  of  the  channel  of  the  Christiana  River  at  the 
mouth  of  the  Brandy  wine,  and  necessary  dredging  to  give  a  channel  of 
21  feet  at  mean  low  water  from  the  mouth  to  the  upper  line  of  the  pulp 
works.  The  estimated  cost  was  $377,542.  It  was  stated  that  the  pro- 
posed channel  is  of  greater  dimensions  than  the  river  can  naturally 
maintain  and  that  annual  dredging  will  be  accessary.  The  United 
States  agent  in  local  charge  of  this  work  estimated  that  certain  rock 
work  not  included  in  above  estimate  would  increase  the  cost  of  work 
$99,083,  making  the  total  estimate  $476,625. 

As  this  estimate  exceeded  the  limiting  cost  in  the  authorization  given 
in  the  act  of  June  3,  1896,  no  contract  for  work  on  the  project  could, 
under  the  law,  be  made.  But  the  available  funds,  $15,000,  were  ap- 
plied to  dredging,  in  conformity  with  a  recommendation  of  this  Board. 

The  sundry  civil  act  approved  July  1,  1898,  appropriated  $205,846 
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for  continuing  the  improvement  of  Wilmington  Harbor,  and  the  river 
and  harbor  act  of  March  3,  1899,  made  an  appropriation  for  the  same 
work,  as  follows: 

Improving  harbor  at  Wilmington  and  Christiana  River,  Delaware:  Continuing 
improvement,  forty-five  thousand  dollars,  of  which  amount  twenty  thousand  dollars, 
or  so  much  thereof  as  may  be  necessary,  shall  be  used  for  maintenance,  and  the  Sec- 
retary of  War  may  enter  into  a  contract  or  contracts  for  such  materials  and  work  as 
may  oe  necessary  to  complete  the  project  of  improvement,  in  accordance  with  the 
project  submitted  by  the  Board  of  Engineerd,  in  its  report  of  October  third,  eighteen 
hundred  and  ninety-six,  and  including  the  removal  of  rock  from  the  cliannel  as 
recommended  in  the  Annual  Report  of  the  Chief  of  Engineers  for  eighteen  hundred 
and  ninety-seven,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made 
by  law,  not  to  exceed  in  the  aggregate  two  hundred  and  five  thousand  seven  hun- 
dred and  eighty  dollars,  exclusive  of  the  amount  herein  and  heretofore  appropriated, 
that  being  tae  amount  reported  by  the  Chief  of  Engineers  as  necessary  to  complete 
said  project. 

Under  these  appropriations  the  following  work  had  been  accom- 
plished up  to  the  close  of  the  fiscal  year  ending  June  30,  1900: 

A  channel  had  been  dredged  to  a  depth  of  18  feet  at  mean  low  water 
over  a  width  of  200  feet,  except  at  the  drawbridges  mentioned  below, 
from  the  18-foot  curve  of  depth  in  the  Delaware  River  to  the  upper 
line  of  the  pulp  works,  a  distance  of  21,298  feet,  thence  gradually 
diminishing  to  a  depth  of  10  feet  at  the  Philad-elphia,  Wilmington  and 
Baltimore  Kailroad  bridgg  No.  4.  Above  the  latter  bridge  a  channel 
7  feet  deep  at  mean  low  water  and  100  feet  wide  was  dredged  for  a 
distance  of  11,300  feet. 

Through  the  south  draw  of  the  Market  Street  Bridge  the  required 
channel  had  been  dredged,  but  that  through  the  north  draw  remained 
incomplete.  At  all  the  bridges  the  width  of  the  channel  in  the 
approaches  and  through  them  nad  been  made  to  conform  to  the  lines 
of  the  structures  and  the  width  of  the  draw  openings. 

At  the  Third  Street  Bridg^e  the  channel  through  the  left  draw  was 
somewhat  obstructed  by  a  city  water  main,  whicn  sloped  from  0  to  6 
feet  inshore  above  the  18-foot  depth  on  the  bed  of  the  river. 

The  ledges  of  rock  at  the  Third  Street  Bridge  were  in  process  of 
removal  to  the  18i-foot  plane,  and  subsequently  to  the  21i-ioot  plane, 
4,570  cubic  yards  of  rock,  place  measurement,  having  been  removed 
from  them. 

A  pile  and  stone  jetty  consisting  of  two  wings,  and  with  a  length  of 
660  leet,  was  constructed  at  the  mouth  of  the  Brandy  wine. 

A  pile  and  stone  jetty  1,516  feet  long,  on  the  south  side  of  the 
moutn  of  the  Christiana  River,  and  a  cross  dike  1,170  feet  long,  from 
the  inner  end  of  the  jetty  to  the  shore  at  high  water,  were  under  con- 
struction. 

The  repair  and  extension  of  the  jetty  on  the  north  side  of  the  mouth 
of  the  river  and  the  constiniction  of  a  terminal  crib  were  in  progress. 

Operations  were  also  commenced  on  June  26,  1900,  on  the  contract 
for  dredging  a  21-foot  channel  between  the  pulp  works  and  the  Dela- 
ware River. 

Up  to  June  30, 1900,  the  amount  expended  on  the  improvement  was 
$571,818.26,  of  which  $169,623.48  had  been  expended  on  the  present 
project.  No  part  of  this  latter-named  sum  had  been  applied  airectly 
to  maintenance. 

During  the  past  fiscal  year  the  following  work  under  the  project  was 
accomplished: 
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The  jetty  and  cross  dike  on  the  south  side  of  the  mouth  and  the  work 
on  the  north  jetty  and  terminal  crib  above  referred  to  were  completed. 

A  channel  1  feet  deep  at  mean  low  water  and  100  feet  wide  was  con- 
tinued from  a  point  11,300  feet  above  the  Philadelphia,  Wilmington 
and  Baltimore  Railroad  bridge  No.  4  to  Newport,  a  distance  of  14,500 
feet,  and  the  work  remaining  incomplete  through  the  north  draw  of 
the  Market  Street  Bridge  was  finished. 

Under  the  contract  for  the  dredging  of  a  channel  21  feet  deep  at 
mean  low  water  the  section  between  the  Philadelphia,  Wilmington  and 
Baltimore  Railroad  bridge  No.  4  and  the  pulp  works,  in  which  the 
depth  increases  from  10  leet  at  the  upper  end  to  21  feet  at  the  lower 
end,  was  dredged  to  the  projected  dimensions;  a  channel  21  feet  deep 
and  200  feet  wide  was  dredged  from  the  pulp  works  to  the  mouth  of 
the  Brandy  wine;  a  channel  of  the  same  depth  and  250  feet  wide  was 
formed  from  the  Brandywine  to  below  Lobdells  Canal,  and  a  channel 
of  the  same  width  and  depth  was  dredged  from  the  21-foot  curve  in 
the  Delaware  River  for  a  distance  of  1,800  feet  inshore.  The  total 
length  of  continuous  channel  thus  formed  from  bridge  No.  4  to  below 
Lobdells  Canal  is  19,746  feet,  with  an  additional  length  of  1,800  feet 
at  the  mouth. 

Under  the  contracts  and  the  supplemental  contracts  for  the  removal 
of  the  rock  ledges  above  and  below  the  Third  Street  Bridge,  and  under 
an  additional  contract  dated  October  13,  1900,  for  the  removal  of 
another  ledge  found  projecting  into  the  channel  just  below  the  north 
draw  of  the  Third  Street  Bridge,  the  latter  ledge  was  completely 
removed  to  the  plane  of  21i  feet  below  mean  low  water,  354  cubic 
yards  of  rock,  place  measurement,  having  been  taken  out  from  the 
area,  while  work  on  the  removal  of  the  other  ledges  was  rapidly 
approaching  completion. 

The  water  pipe,  which  was  reported  as  projecting  at  one  place  above 
the  plane  of  18  feet  below  mean  low  water,  was  lowered  by  the  city 
authorities  during  the  past  fiscal  year  so  that  its  top  is  now  25  feet 
below  mean  low  water. 

The  maximum  draft  that  could  be  carried  on  June  30, 1901,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  between  the 
mouth  of  the  Christiana  River  and  the  pulp  works,  between  which 
limits  a  21-foot  channel  is  in  process  of  formation,  was  12  feet,  and 
between  bridge  No.  4  and  Newport,  within  which  limits  a  7-foot  low- 
water  channel  has  been  dredged,  the  maximum  draft  was  7  feet. 

An  examination  of  the  dredged  channel  between  the  pulp  works  and 
the  mouth  of  the  river,  made  in  June,  1901,  shows  that  the  areas 
dredged  have  rapidly  shoaled.  The  present  channel  depths  vary  from 
21  feet  at  the  mouth,  where  dredging  is  still  in  progress,  to  12  feet  at 
the  pulp  works,  where  dredging  was  completed  a  year  ago.  At  the 
pulp  works  the  depth  of  the  cnannel  before  dredging  was  15  feet.  The 
rapid  shoaling  of  this  channel  indicates  that  a  depth  of  21  feet  at  mean 
low  water  can  not  be  maintained  in  the  Christiana  River  at  reasonable 
cost,  and  therefore  no  appropriation  for  the  maintenance  of  the  21 -foot 
channel  is  recommended.  A  less  depth  could  probably  be  maintained 
at  reasonable  cost  if  the  city  of  Wilmington  should  cease  to  discharge 
its  sewage  into  the  river.  The  sum  of  $50,000  can  be  expended  profit- 
ably in  removing  the  most  troublesome  shoals. 

The  tonnage  and  value  of  the  leading  articles  shipped  to  and  from 
the  port  of  Wilmington  in  the  year  1900,  as  reported  by  the  Board  of 
Trade,  was  729,578  tons,  valued  at  $29,959,490.     The  foreign  com- 


Digitized  by  LjOOQIC 


250   EEPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

merce  amounted  to  $5,946,896  additional.      About   $16,000,000  is 
invested  in  manufacturing  and  mercantile  interests. 


Commercial  gtoHsUcs  of  the  cUy  of  WUmingtonfor  the  calendar  year  1900. 
DOMESTIC  COMMERCE. 


Articles. 


Value. 


Coal  And  cord  wood 

Quarry  stone  and  sand 

Ice 

Powder 

FerUlizers 

Iron  supplies  and  steel 

Lumber,  machinerv,  and  cement 

General  merchandise  and  miscellaneous 

Total 


$135,275 

266,887 

6,240 

86,725 

131,228 

1,268,990 

459,895 

27,659,800 


29,950,490 


FOREIGN  COMMERCK 


IMPORTS. 

MS 

6,890 

900 

$876 

Nitrate  of  soda.. 

188,978 

Liiirnhpr.  sawed -.,--   -- 

8,375 

Total 

8,488 

192,728 

EXPORTS. 

Crude  oil 

385,745 

5,679,785 
74,488 

General  merchandise ............. -  -  

Total 

5,754,168 

Total  foreign  imports  and  exports 

5,946,896 

July  1,  1900,  balance  unexpended $281,222.52 

June  30,  1901,  amount  expended  during  fiscal  year 216, 029. 39 

July  1,  1901,  balance  unexpended ^ 65,193.13 

July  1,  1901,  outstanding  liabilities 47,121.29 

July  1, 1901,  balance  available 18,071.84 

July  1,  1901,  amount  covered  by  uncompleted  contracts 10, 597. 90 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903.  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  H  12.) 

13.  A^oguinimink  River ^  Delaware. — [This  work  was  in  the  charge 
of  Gen.  William  F.  Smith,  United  States  agent,  major  of  engineers, 
United  States  Army,  retired,  to  May  15,  1901.]  At  the  time  of  the 
adoption  of  the  present  project  there  was  a  mean  low-water  depth  of  2 
feet  at  the  entrance  into  Delaware  Bay,  and  the  shoalest  depth  inside 
the  river  was  4^  feet.  The  most  serious  obstructions  to  the  navigation 
of  the  river  were  the  many  bends  in  the  lower  and  middle  sections. 

The  approved  project  is  based  upon  a  survey  made  in  1889,  and  pro- 
vides for  a  channel  8  feet  deep  at  mean  low  water,  having  a  width  of 
80  feet  from  the  bridge  at  Odessa  to  near  Townsend's  wharf,  a  distance 
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of  3i  miles,  and  a  width  of  100  feet  from  this  wharf  to  the  mouth  of 
the  river,  a  distance  of  5  miles.  The  estimated  cost  of  the  improve- 
ment is  $39,963. 

In  1891  the  channel  was  dredged  to  the  full  width  of  80  feet  and 
depth  of  8  feet  at  mean  low  water  for  a  distance  of  1,975  feet  in  a 
down-river  direction,  beginning  at  the  lower  end  of  Watkin's  wharf, 
at  Odessa,  and  early  in  1893  a  farther  distance  of  4,487  feet  was 
dredged.  Of  the  latter  595  feet  was  dredged  to  the  approved  width, 
but  on  account  of  the  settlement  and  sliding  in  of  the  very  soft  marsh 
banks  upon  which  the  excavated  mud  and  sand  were  deposited  the 
full  approved  width  of  80  feet  could  not  be  made  along  the  remaining 
3,892  feet,  and  it  was  therefore  made  only  50  feet  until  the  banks 
should  become  firmer.  The  entire  length  dredged  was  6,462  feet,  of 
which  2,570  feet  is  80  feet  wide  and  3,892  feet  is  50  feet  wide.  The 
channel  was  thereby  materially  improved  as  far  as  the  work  had  pro- 
gressed, giving  great  relief  to  the  snipping  and  increased  harbor  room 
at  Odessa. 

During  the  years  1898-99  the  channel  was  dredged  and  shoals 
removed  to  a  width  of  50  feet  and  a  depth  of  8  feet  at  mean  low  water 
as  follows:  At  the  upper  point  of  and  through  Quai-ter  Mile  Reach; 
from  just  below  Polkas  wharf  to  above  the  lower  corner  of  the  steam- 
boat wharf  at  Odessa;  in  Windmill  Reach  and  Toms  Bay  Reach;  below 
Windmill  Reach  and  in  the  reach  just  above  the  one  leading  to  New 
Bridge;  the  cut-off  at  No  Mans  Friend  Reach  was  widened  to  from  60 
to  70  feet  through  the  straight  portion  of  it,  and  still  more  at  the  ends, 
which  were  made  fan  shape;  a  cut-off  625  feet  in  length  was  made 
through  the  marsh  at  Thomas  Landing,  and  another,  960  feet  long, 
including  approaches,  through  the  marsh  just  below.  An  average 
width  of  45  feet  and  a  low-water  depth  of  6.8  feet  in  the  upper  and 
6.5  feet  in  the  lower  cut-off  were  obtained,  with  a  low- water  depth  of 
8  feet  over  a  width  of  about  30  feet  extending  through  both  cut-offs. 
The  aggregate  length  of  dredging  done  in  these  operations  was  about 
8,000  feet.  At  the  mouth  of  the  river  a  cut  30  feet  wide  and  5  feet 
deep  at  mean  low  water  was  made  for  a  length  of  1,100  feet  through 
the  marsh  from  the  5-foot  curve  of  depth  inside  the  river  to  the  5-foot 
curve  of  depth  in  the  slough  outside,  through  which  deep  water  in  the 
Delaware  River  is  reacheajust  below  Blackbird  Creek. 

In  the  early  part  of  1900  the  two  cut-offs  at  Thomas  Landing  were 
dredged  to  a  width  and  depth  of  not  less  than  80  feet  and  8  feet  at 
mean  low  water,  respectively;  at  the  mouth  of  the  river  the  cut  across 
the  marsh  was  widened  to  100  feet,  the  depth  made  being  not  less  than 
5  feet  at  mean  low  water;  and  at  Toms  Bay  a  cut  380  feet  long  was 
made  through  a  sharp  turn  in  the  river,  the  width  and  depth  made 
being  not  less  than  35  feet  and  6  feet  at  mean  low  water,  respectively. 
The  result  of  these  operations  is  a  navigable  channel  througn  the  cut- 
offs and  across  the  bar  at  the  mouth. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1900,  the  amount 
expended  on  this  improvement  was  $24,912.07.  No  portion  of  this 
sum  had  been  expended  for  maintenance. 

During  the  past  fiscal  year  no  work  was  done  in  connection  with  this 
improvement,  as  no  funds  were  available  for  the  pui-pose. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  5i  feet 
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The  commerce  for  the  calendar  year  1900  is  reported  to  have  been 
27,416  tons,  valued  at  $1,730,660.  That  reported  in  1891,  shortly  after 
the  improvement  of  the  river  was  begun,  was  19,132  tons,  valued  at 

1980,976. 

COMMERCIAL  8TATIOTIC8  FOR  CALENDAR  YEAR  1900. 


Class. 

Tons. 

Value. 

Coal,  fertilisers,  flour 

RECEIPTS. 

9,120 
1.110 
4,350 

^73, 345 

Horses,  potatoes 

69.500 

General  merchandli^e ....r-r,T 

652,500 

SHIPMENTS. 

14,580 

895,345 

Canned  goods. 

1,425 

11,085 

325 

92,625 

Fruit  wheat.  Doultrv  sheen 

693,930 

General  merchandise -- 

48,760 

12.836 

885,805 

Total 

27,415 

1,780,660 

July  1,  1900,  balance  unexpended  . 
July  1,  1901,  balance  unexpended  . 


$87.93 
87.93 


Amount  (estimated)  required  for  completion  of  existing  project 14, 963. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1, 1901 8, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  ci\dl  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  H  13.) 

14"  Smyrna  River ^  Delaware. — [This  work  was  in  the  charge  of  Gen. 
William  F.  Smith,  United  States  agent,  major  of  engineers,  United 
States  Army,  retired,  to  May  15,  1901.]  This  river,  formerly  called 
Duck  Creek,  had,  before  improvements  were  begun  in  1879,  a  mini- 
mum depth  of  2i  feet  within  the  river  and  about  4  feet  over  the  bar 
at  the  mouth.  Navigation  was  possible  only  at  high  tide,  and  was 
carried  on  by  one  steamer  and  seven  small  schooners. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  the  channel  across  the  bar  at  the  mouth. 

By  direction  of  Congress  the  improvement  of  the  bar  was  commenced 
first,  and  during  the  following  four  years  three  appropriations,  aggre- 
gating $10,000,  were  expended  in  dredging  a  channel  100  feet  wide  and 
8  feet  deep  at  mean  low  water  across  the  obstruction.  The  dredged 
channel  soon  filled  up  again. 

A  new  project  was  submitted  in  1887  for  a  7-foot  low-water  channel 
60  feet  wide  inside  the  river  and  100  feet  at  the  bar,  the  channel  at  the 
latter  point  to  be  protected  by  a  stone  jetty.  The  estimated  cost  of 
this  project  is  $90,698.40.  The  first  appropriation  under  the  project, 
that  made  in  1888,  was  for  dredging,  ana  the  appropriations  made 
since  have  provided  for  continuing  the  improvement  and  have  been 
applred  solely  to  dredging.  The  estimated  cost  of  the  dredging  is 
$37,365.20,  and  that  for  the  jettv  is  $53,333.20. 

In  1893  the  channel  was  dredged  to  the  approved  dimensions  for  a 
length  of  4,730  feet  in  seven  different  localities  between  Smyrna  Land- 
ing and  Gravel  Reach,  about  5  miles  below.  Dredging  had  been  done 
within  these  limits  previously,  but  not  to  the  full  dimensions.  A  cut 
50  feet  wide  and  7  leet  deep  was  also  made  through  a  narrow  bar  about 
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a  half  mile  inside  the  mouth  of  the  river.  In  1896  the  channel  was 
dredged  at  various  points  between  Smyrna  Landing  and  Cave  Landing 
Reach,  a  distance  of  20,400  feet.  The  turning  basin  and  seven  shoals 
below  were  dredged  to  the  projected  dimensions,  and  shoals  at  six 
other  parts  of  this  section  were  dredged  to  a  depth  of  7  feet  at  mean 
low  water,  with  widths  varying  between  40  and  60  feet.  In  1897-98 
the  channel  was  dredged  at  various  points  between  Cave  Landing  and 
Cherrytree^  Reach,  resulting  in  a  channel  of  the  approved  dimensions 
in  that  section,  with  the  .exception  of  about  300  feet  just  below  Eagle 
Nest  Landing,  where  the  depth  and  width  were  at  some  places  slightly 
less.  In  the  section  above  Cave  Landing  six  shoals,  to  and  including 
a  part  of  Walraven  Reach,  were  dredged  to  the  approved  dimensions, 
except  one  at  Deep  Hole,  where  the  width  made  was  only  60  feet;  and 
between  December,  1899,  and  February,  1900,  the  channel  was  dredged 
through  shoals  at  Walravens,  Beaver  House  Reach,  Rothwells  Land- 
ing, and  Deep  Hole  Reach,  an  aggregate  length  of  2,665  feet  over  a  con- 
tinuous stretch  of  5,210  feet  from  Walmvens  Point  upstream,  resulting 
in  a  channel  of  the  projected  dimensions  from  the  upper  terminus  to 
the  bar  at  the  mouth,  with  a  turning  basin  at  Smyrna  Landing.  This 
leaves  the  shoal  at  the  mouth  of  the  river  to  be  removed  to  complete 
the  dredging  originally  contemplated. 

Under  the  provisions  of  the  emergency  river  and  harbor  act  of  June 
6,  1900,  a  preliminary  examination  and  survey  were  made  during  the 
past  fiscal  year  with  a  view  to  securing  two  crosscuts  to  shorten  the 
distance  between  the  head  of  navigation  on  this  river  and  Delaware 
Bav. 

The  report  on  the  survey  was  submitted,  under  date  of  November  10, 
1900,  by  General  Smith,  and  recommended  the  construction  of  two 
cut-offs  60  feet  wide  and  7  feet  deep  at  mean  low  water — one  2,445  feet 
long,  extending  from  the  turn  just  below  Limekiln  wharf  to  the  turn 
just  above  Mill  Creek;  the  other,  2,200  feet  long,  extending  from  below 
Rothwells  Landing  to  the  turn  between  Deep  Hole  and  Brick  Store 
Landing.    The  cost  of  the  work  was  estimated  at  $15,000. 

The  reports  of  the  examination  and  survey  are  printed  in  House 
Document  No,  90,  Fifty-sixth  Congress,  second  session,  and  as  Appendix 
H  23  of  this  report.  The  expenditure  reported  as  made  during  the 
year  was  on  account  of  this  examination  and  survey. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  about  6  feet,  and  4  feet 
across  the  bar. 

The  amount  expended  on  the  improvement  of  this  river  up  to  June 
30, 1900,  was  $42,540,  of  which  $32,540  had  been  expended  on  the 
present  project.  No  portion  of  this  amount  had  been  applied  to 
maintenance. 

No  work  has  been  done  in  connection  with  this  improvement  during 
the  past  fiscal  3'ear,  as  no  funds  were  available  therefor. 

The  commerce  on  the  river  during  the  past  calendar  year  is  reported 
to  have  been  348,728  tons,  valued  at  $4,196,275.  Before  the  improve- 
ments were  begun  the  tonnage  was  repoited  to  be  204,706,  and  the 
valuation  $1,944,000. 
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COMMERCIAL  STATISTICS  FOR   CALENDAR   YEAR   1900. 


Class. 


Tons. 


Value. 


Bone,  iron  ore,  and  steel 

Canned  goods,  flour,  and  mill  work. 

Cattle,  grain,  horses,  and  sheep 

General  merchandise 


8,000 
10,328 
68,705 
10,000 


987,900 
222,800 
432,826 
400,000 


92,238 


1,143,526 


Railroad  ties  and  ship  timber 

Canned  goods,  fertilizers,  and  terra  eotta  . 

Fruit,  grain,  cattle,  and  poultry 

General  merchandise 


80,600 
183. 145 
30,750 
12,000 


206,000 

903,500 

1,462,250 

480,000 


256,495 


3,061,750 


Total  receipts  and  shipments . 


348,728 


4,196,275 


July  1, 1900,  balance  unexpended 

June  ^,  1901,  amount  expended  during  fiscal  year . 

July  1, 1901,  balance  unexpended 


$460.00 
207.54 


252.46 


Amount  (estimated )  required  for  completion  of  existing  project 4, 365. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1, 1901 5, 300. 00 

Submitted  in  compliance  with  re<][uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  H  14.) 

15.  Murderklll  River ^  Delaware. — [This  work  was  in  the  charge  of 
Gen.  William  F.  Smith,  United  States  agent,  major  of  engineers,  United 
States  Array,  retired,  to  May  16, 1901.]  This  river  is  a  tidal  stream  and 
a  tributary  of  Delaware  Bay,  and  flows  through  Kent  County,  Del.  Its 
navigable  portion  is  about  9  miles  long.  The  condition  of  the  river 
was  lair  for  the  greater  part  of  its  lengtn,  the  average  width  and  depth 
being  90  and  6  feet,  respectively.  Outside  the  junction  with  Delaware 
Bay,  however,  there  was  a  serious  obstruction — the  flats,  which  are 
nearly  hare  at  low  tide  and  extend  for  nearly  a  mile  from  the  shore. 
The  average  rise  and  fall  of  the  tide  at  the  mouth  is  4.6  feet. 

In  1881  an  examination  of  this  river  was  made  and  a  project  sub- 
mitted for  its  improvement.  No  appropriation  was  made  by  Congress, 
however,  as  the  river  was  at  that  time  m  the  hands  of  an  improvement 
and  navigation  company  chartered  by  the  State.  This  company  had 
expended  about  $10,000  in  rectifying  the  many  bends  of  the  river  by 
cutting  straight  canals  and  in  dredging  a  narrow  cut  across  the  flats  at 
the  mouth.     The  latter  slowly  filled  up  again. 

The  project  for  improvement  adopted  in  1892  is  for  a  7-foot  low- 
water  channel  80  feet  wide  from  the  town  of  Frederica,  at  the  head  of 
navigation,  to  the  mouth  of  the  river,  and  150  feet  wide  from  the 
mouSi  across  the  flats  outside  to  the  7-foot  curve  of  depth  in  Delaware 
Bay,  the  cut  at  the  mouth  to  be  protected  by  forming  an  embankment 
of  the  dredged  material  on  each  side,  the  estimated  cost  being  $47,550. 

In  1893  a  channel  was  dug  to  a  depth  of  5  feet  below  mean  low 
water  across  the  flats  from  a  short  distance  inside  the  river  to  the  6-foot 
curve  of  depth  in  Delaware  Bay,  and  in  1895  a  cut-off  975  feet  long 
was  made  at  Lower  Landing,  about  4  miles  from  the  mouth,  and  shoals 
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were  dredged  at  a  sharp  turn  in  the  river  below  Frederica  at  the  head 
of  Long  Canal,  at  Coles  Shoal,  and  just  inside  the  mouth  of  the  river. 
The  width  of  the  cut  in  every  case  was  40  feet  and  the  depth  7  feet  at 
mean  low  water.  In  the  winter  of  1896-97  a  channel  was  dredged  60 
feet  wide  and  6  feet  deep  at  mean  low  water  from  the  6-foot  curve  in 
Delaware  Bay  to  the  steamboat  wharf  inside  the  river,  a  distance  of 
4,700  feet,  and  shoals  just  above  the  steamboat  wharf,  at  Broad  Reach 
and  Webbs  Landing,  aggregating  2,482  feet  in  length,  were  dredged 
to  a  width  of  40  feet  and  a  depth  of  6  feet,  resulting  in  an  unobstructed 
low-water  channel  6  feet  deep  from  that  depth  in  Delaware  Bay  to 
Lindells  Shoal,  a  distance  of  16,000  feet. 

The  amount  expended  on  the  project  to  the  close  of  the  fiscal  year 
ending  June  30, 1900,  was  $23,360.78.  In  addition  to  this,  $1,500  was 
expended  in  removing  a  shoal  at  the  mouth  of  the  St.  Jones  River,  sis 
required  by  the  river  and  harbor  act  of  August  18,  1894.  It  is  esti- 
mated that  about  $5,000  of  the  above  amount  had  been"  applied  to 
maintenance. 

For  the  expenditure  of  the  $5,000  provided  by  the  river  and  harbor 
act  of  March  3,  1899,  contract  was  made,  after  due  advertisement,  for 
dredging  at  12  cents  per  cubic  yard,  place  measurement.  Under  this 
contract  operations  were  begun  August  17  and  completed  December 
14,  1899.  During  this  period  shoals  at  the  steamboat  wharf  at  Frede- 
rica and  500  feet  below,  at  Long  Reach,  Bradleys  Canal,  Goodwins 
and  Lower  Landing,  aggregating  about  4,000  feet  in  length,  were 
dredged  to  a  width  of  40  feet  and  a  depth  of  6  feet  at  mean  low  water, 
and  at  the  mouth  the  channel  was  dredged  to  a  width  of  60  feet  and  a 
depth  of  6  feet  at  mean  low  water  to  that  depth  in  Delaware  Bay, 
resulting  in  a  channel  6  feet  deep  at  mean  low  water  from  the  head  of 
navigation  at  Frederica  to  Delaware  Bay. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water,  over  the  shoalest  part  of  the  river,  was  4  feet,  and  over  the 
flats  at  the  mouth,  2  feet. 

The  commerce  of  the  river,  which  is  quite  varied,  is  reported  for 
the  past  year  as  70,619  tons,  valued  at  $2,234,980.  There  appears  to 
have  been  quite  an  increase  since  the  improvements  were  begun,  and 
a  steamboat  line  has  in  consequence  been  established  between  Frede- 
rica and  Philadelphia. 

COMMEBCIAL  STATISTICS  FOR  CALENDAR   YRAR  1900. 


Articles. 


Tons. 


Value. 


BECEIFT8. 

Bone,  rock,  phosphate,  ship  timber 

Lime,  fertilizers,  dressed  lumber 

Hones,  hay 

General  merchandise 

SHIPVBNTB. 

Cord  wood,  pine  and  oak  piling 

Canned  goods,  barrels,  baskets 

Com,  wheat,  fruit,  cattle 

Qeneral  merchandise 

Total 


5,657 

5,820 

1,022 

900 


13,399 


15,020 

17,278 

28,972 

950 


57,220 


70,619 


$81,630 

320,750 

64,700 

824,000 


791,060 


80,450 
648,000 
575,450 
190,000 


1,448,900 


2,284,980 
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July  1, 1900,  balance  unexpended : $139. 22 

July  1, 1901,  balance  unexpended 139. 22 


Amount  (estimated)  required  for  completion  of  existing  project 27, 764. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  unexpended  July  1,1901 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(S§e  Appendix  H  15.) 

16.  St,  Jones  River ^  Delaware. — [This  work  was  in  the  charge  of 
Gen.  William  S.  Smith,  United  States  agent,  major  of  engineers, 
United  States  Army,  retired,  to  May  15, 1901.]  Before  the  channel  was 
improved  the  least  practicable  low-water  depth  of  water  to  Lebanon, 
12  miles  above  the  mouth,  was  4  feet,  and  tnence  to  Dover,  9  miles 
farther  up  the  river,  only  2i  feet. 

The  original  project,  made  in  1880,  was  for  a  3-foot  low-water 
channel  100  feet  wide  across  the  bar  at  the  mouth,  protected  by 
a  jetty,  at  an  estimated  cost  of  $35,000.  The  project  was  modified  in 
1884  so  as  to  include  the  removal  of  shoals  in  the  river  to  a  depth  of 

6  feet  at  mean  low  water.     Improvements  were  not  begun  until  1885. 
The  proposed  channel  within  the  river  was  reported  as  nearly  com- 

Eletea  at  the  close  of  the  fisciil  year  ending  June  30,  1888,  $25,000 
aving  been  expended.  A  modifiation  of  the  project  for  the  improve- 
ment of  the  entrance  was  submitted  and  approved  in  March,  1889. 

This  modified  project  provided  for  a  cut  across  the  bar  at  the  mouth 
from  the  6-foot  aepth  inside  the  creek  to  the  corresponding  depth  out- 
side the  bar,  the  width  of  the  cut  to  be  100  feet,  of  which  50  feet  in 
the  center  was  to  be  dredged  to  a  depth  of  6  feet,  the  remainder  to  a 
depth  of  3  feet  below  mean  low  water.  The  material  was  to  be  depos- 
ited on  either  side  of  the  cut  to  form  training  dikes,  the  outer  end  of 
the  dikes  to  be  strengthened  with  pile  revetments.  It  also  provided  for 
a  new  cut-otf  across  a  very  sinuous  bend  in  the  upper  river  about  1 
mile  below  Lebanon  and  near  Wharton's  fishery.  During  the  fiscal 
year  1890,  $14,097.64  was  expended  on  the  improvement  at  the  mouth, 
and  there  then  existed,  as  reported,  a  clear  and  unobstructed  6-foot 
low-water  channel,  40  feet  wide  within  the  river  and  nearly  100  feet 
wide  over  the  bar  at  the  mouth,  from  Dover  to  deep  water  in  Delaware 
Bay. 

In  compliance  with  the  river  and  harbor  act  of  August  18, 1894, 
which  provided  that  of  the  $6,500  appropriated  for  the  Murderkill 
River  $1,500  should  be  applied  to  the  removal  of  a  shoal  at  the  mouth 
of  the  St.  Jones  River,  a  cut  60  feet  wide  and  6  feet  deep  at  mean  low 
water  was  dredged  in  July,  1895,  resulting  in  the  removal  of  about 
10,000  cubic  yards  of  material.  Upon  the  completion  of  this  dredging 
the  steamer  plying  regularly  on  the  St.  Jones  River  could  enter  and 
depart  at  any  stage  of  the  tide. 

A  preliminary  examination  and  survey  of  the  river  "from  its  mouth 
to  the  highest  point  of  feasible  navigation "  were  provided  for  in  the 
river  and  harbor  act  of  March  3,  1899,  and  made  in  that  year.  The 
report  thereon,  which  contains  a  project  for  further  improvement,  is 
printed  in  House  Document  No.  166,  Fifty-sixth  Congress,  first  session, 
and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages 
1662-1665. 

This  project  provides  for  the  formation,  by  dredging,  of  a  channel, 

7  feet  deep  from  the  curve  of  7-foot  depth  in  Delaware  Bay  to  Leba- 
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Don,  12  miles  above  the  mouth,  the  channel  at  the  mouth  to  have  a 
width  of  100  feet  and  inside  the  mouth  of  60  feet,  widening  at  the  bends 
and  in  existing  cut-offs.     The  estimated  cost  of  the  work  is  $47,074.50. 

The  amount  exjpended  on  this  improvement  to  June  30,  1900,  was 
$41,500.     No  portion  of  this  amount  nad  been  applied  to  maintenance. 

On  June  30,  1900,  an  allotment  of  $3,500  was  made  from  the  emer- 
gency^ river  and  harbor  act  of  June  6, 1900,  for  dredging  at  the  mouth 
of  this  stream  where  the  channel  had  seriously  shoaled,  and  for  the 
expenditure  of  this  allotment  an  open-market  agreement  was  made  for 
dredging  a  cut  60  feet  wide  and  6  feet  deep  at  mean  low  water  from 
the  6-foot  curve  of  depth  in  Delaware  Bay  to  the  6-foot  curve  of  depth 
in  the  river,  at  12  cents  per  cubic  vard,  place  measurement,  with  no 
allowance  for  overdepth.  During  the  past  fiscal  year  work  under  this 
agreement  was  in  progress  between  July  30  and  August  14, 1900,  when 
it  was  completed.  The  quantity  of  material  removed  was  22,960  cubic 
yards  and  consisted  of  mud  and  sand,  which  was  thrown  over  od  the 
south  side  of  the  channel  about  30  to  40  feet  from  the  cut.  The  depth 
made  ranged  from  6  to  7i  feet  at  mean  low  water.  The  amount 
expended  was  $2,946.73.  The  remainder  of  the  allotment  was  redepos- 
ited  in  the  Treasury. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  in  the  river,  was  4i  feet,  and  the  same 
over  the  flats  at  the  niouth. 

The  commerce  on  the  river  for  the  year  is  reported  to  have  been 
69,241  tons,  valued  at  $3,569,829;  that  reported  for  1890,  five  years 
after  the  first  improvement  was  begun,  was  40,074  tons,  valued  at 
$1,387,285. 

OOMMEBCIAL  STATISTICS  FOR  CALENDAB  YEAB  1900. 


Articles. 


Tons. 


Value. 


Rawbone,  phosphates 

Chemicals,  flour,  tin  plate . . . 
Garden  track,  hones,  sheep . 
Qeneral  merchandise 


6,088 
9,629 
1,687 
6,726 


4,129 


SHIPMENTS. 


Railroad  ties,  sturgeon,  oyi 
Canned  goods,  barrel  material. 
Fruit,  grain,  poultry . . 
Cteneral  merchandise . 


1,228 
14,824 

27,865 
1,700 


45,112 


Total  receipts  and  shipments . 


69,241 


170,812 

477,145 

179,787 

1,008,750 


1,785,994 


169,710 
618,150 
846,975 
204,000 


1, 


8.569,829 


Amount  allotted  from  appropriation  contained  in  emergency  river  and 

harbor  act  approved  June  6,  1900 $3,500.00 

June  30,  1901,  amount  expended  during  fiscal  year 2, 946. 73 

November  27, 1900,  amount  redeposited  to  the  credit  of  the  appropriation.         553. 27 
(See  Appendix  H  16.) 

n.  Mi^iUion  Bwer,  Ddomare, — [This  work  was  in  the  charge  of 
Gen.  WUnam  F.  Smith,  United  States  agent,  major  of  engineers, 
United  States  Army,  retired,  to  May  15,  1901.J  This  river  is  a  tidal 
stream,  which  enters  Delaware  Bay  about  17  miles  northwest  of  Cape 
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Henlopen.  It  is  navigable  for  about  12  miles.  The  mouth  of  the  river 
is  greatly  obstructed  by  a  flat  foreshore  without  a  channel.  Vessels  can 
enter  and  depart  only  at  high  water,  the  tidal  range  being  about  4  feet. 

The  river  from  Milf ord  to  the  mouth  was  improved  by  the  General 
Government  between  the  vears  1879  and  1889,  ana  $17,000  was  expended 
in  making  a  channel  40  leet  wide  and  6  feet  deep  at  mean  low  water. 

Tbfr project  for  the  improvement  at  the  mouth  of  the  river,  proposed 
in  a  report  on  a  survey  made  in  1891,  provides  for  a  cut  across  the  flats 
in  a  southeasterly  direction,  having  a  width  of  150  feet  and  a  depth  of 
6  feet  at  mean  low  water,  beginning  opposite  the  light-house  and  end- 
ing in  deep  water  in  the  bay,  the  cut  to  be  protected  on  the  upper  or 
north  side  by  a  bank  made  of  the  excavated  material.  The  estimated 
cost  is  $24,000. 

In  1893  operations  were  begun  under  the  project,  and  at  the  close  of 
work  in  that  season  a  pile  dike  600  feet  long  had  been  built  on  the  north 
side  of  the  mouth,  along  the  line  of  the  channel,  and  a  channel  80  feet 
wide  and  5  feet  deep  at  mean  low  water  had  been  dredged  for  a  length 
of  670  feet,  extending  from  the  6-foot  curve  of  depth  in  the  Mi^pillion 
River  to  a  point  opposite  and  60  feet  west  from  the  outer  end  of  the 
dike,  and  in  1896  and  1896  a  channel  was  dredged  76  feet  wide  and  6 
feet  deep  at  mean  low  water  from  inside  the  nver  just  above  Sandy 
Point  to  opposite  the  mouth  of  Cedar  Creek,  and  a  crib  dike  360  feet 
in  length,  flanking  the  new  channel  on  the  west  side,  was  built.  The 
dikes  were  found  necessary  during  the  progress  of  the  dredging,  owing 
to  the  character  of  the  material  dredged,  which  was  mainly  treacherous 
sand. 

In  1897  a  brush  and  stone  extension  to  the  pile  dike  was  built  for  a 
length  of  200  feet,  and  a  cut  60  feet  wide  and  6  feet  deep  at  mean  low 
water  was  dredged  over  a  length  of  460  feet  near  the  end  of  the  crib 
dike,  but  was  soon  obliterated  during  severe  storms.  A  channel  4  feet 
deep  at  mean  low  water  and  40  feet  wide  was  then  dredged  across  the 
Bulkhead  Shoal,  about  400  feet  beyond  the  mouth,  resulting  in  a  con- 
tinuous channel  4  feet  deep  from  inside  the  river  across  the  Bulkhead 
Shoal,  and  in  1899  a  single  pile  jetty  was  built  for  a  length  of  141 
feet,  extending  from  the  inner  end  of  the  old  pile  and  brush  jett^, 
normward  to  the  high-water  line  of  the  Mispillion  River,  and  a  simi- 
lar jetty  was  constructed  from  Green  Point,  due  east,  for  a  length  of 
206  feet.  The  latter,  which  is  designed  to  direct  the  waters  of  Cedar 
Creek  into  the  Mispillion  currents,  was  to  extend  much  farther  out, 
but  it  was  found  necessary  to  reduce  its  proposed  length  by  about  one- 
half ,  thus  permitting  the  use  of  the  old  channel  down  the  bay  shore, 
as  a  break  through  a  cut  made  at  the  mouth  by  private  parties  in  1898, 
under  authority  of  the  War  Department,  had  damaged  the  channel  in 
the  route  of  the  original  project  to  deep  water  in  Delaware  Bay. 

The  amount  expended  to  June  30,  1900,  was  $40,637.31,  of  which 
$23,587.31  had  been  applied  to  the  present  project.  No  portion  of  this 
amount  was  applied  to  maintenance. 

Under  date  of  November  30,  1900.  an  allotment  of  $1,060  was  made 
by  the  Secretary  of  War  from  tne  emergency  river  and  harbor 
appropriation  of  June  6,  1900,  to  be  applied  to  the  work  of  restoring 
ihe  channel  depths  in  the  Mispillion  River.  This  allotment  was 
applied  to  the  removal  of  the  crib  dike  which  was  built  at  the  mouth 
of  tiie  river  in  1896,  and  which  had  become  undennined  and  unseinr- 
iceable.    A  contract  for  the  complete  execution  of  this  work  for  the 
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sum  of  J876  was  entered  into  with  Wilson  M.  Vinyard,  of  Milford, 
Del.,  under  date  of  February  7,  1901.  This  contract  was  approved 
on  March  6,  1901. 

During  the  past  fiscal  year  operations  under  this  contract  were  in 
progress  between  February  26,  1901,  and  May  6,  1901,  at  which  time 
work  was  completed,  the  progress  of  the  work  having  been  considera- 
bly interfered  with  by  stormy  weather  and  accidents  to  the  contrac- 
tor's plant.  The  totel  cost  of  the  work,  including  inspection  and 
superintendence,  was  $1,022.32. 

Under  the  provisions  of  the  emergencv  river  and  harbor  act  of  June 
6,  1900,  a  preliminary  examination  and  survev  of  this  stream  were 
made  during  the  past  fiscal  year  from  the  6- foot  curve  in  Delaware 
Bay  to  the  nead  of  navigation  at  Walnut  Street  Bridge,  Milford,  a 
distance  of  14.4  miles.  The  report  on  the  survey  was  submitted  under 
date  of  October  18,  1900,  by  General  Smith,  and  recommended  the 
following  improvements,  viz:  The  formation  of  a  channel  6  feet  deep 
at  mean  low  water  and  60  feet  wide,  widening  to  75  feet  at  sharp 
turns  from  Milford  to  the  mouth,  and  thence  a  channel  4  feet  deep 
at  mean  low  water  and  150  feet  wide  across  the  flats  at  the  mouth  to 
the  4-foot  curve  in  Delaware  Bay,  th^  channel  at  the  mouth  to  be 
protected  by  a  jetty  on  the  south  side  5,000  feet  long. 

The  report  also  recommended  the  removal  of  the  dike  at  the  mouth 
constructed  in  1895.  The  total  cost  of  the  work,  including  contingen- 
cies, was  estimated  at  $87,065.  The  work  of  removing  9ie  crib  dike 
above  referred  to  was  authorized  and  the  allotment  for  the  execution 
of  the  work  was  made  subsequent  to  the  submission  of  the  report, 
and  the  estimated  cost  of  the  improvement  is  therefore  reduced  by  the 
cost  of  that  work,  viz,  $1,022.32.  The  report  on  the  examination  and 
sui*vey  are  printed  in  House  Document  No.  102,  56th  Congress,  second 
session,  and  also  as  Appendix  H  24  of  this  report. 

The  maximum  draft  that  could  be  carried  June  80,  1901,  at  mean 
low  water  over  the  shoalest  part  in  the  river  was  3  feet,  and  across 
the  flats  at  the  mouth  1  foot. 

The  commerce  on  the  river  for  the  year  is  reported  to  have  been 
104,895  tons,  valued  at  $1,736,138.  That  reported  for  1890,  ten  years 
after  the  first  improvement  was  begun,  was  44,315  tons,  valued  at 
$916,250. 

COMMERCIAL  STATIOTICS  FOB  CALENDAR   YEAR  1900. 


Articles. 


Tods. 


Value. 


BXCKIPn. 

Rawbone,  rock,  and  phoflpbate 

Cbemicals,  fertillzere,  and  lumber 

Hay,  fruit,  and  grain 

General  mercbimdiae 

Total 

8HIFHSNTB. 

Railroad  ties,  timber,  and  logs 

Canned  goods  and  fertilizers 

Grain  and  fruit 

Total 

Total  reoeipta  and  shipments 


46,075 
1,699 
4,830 

18,000 


70,604 


16,266 
9,660 
8,066 


88,891 


104,895 


•606,600 
26,275 
80,600 
860,000 


1,078,275 


466,000 
145,000 


662,863 


1,786,188 
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July  1,  IflOO,  balance  unexpended $962.69 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 

harbor  act  approved  June  6,  1900 1,050.00 

2,012.69 

June  30,  1901,  amount  expended  during  fiscal  year 1, 819. 44 

July  1, 1901,  balance  unexpended 193. 26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1901 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  H  17.) 

18.  BroadkilZ  Creek^  Ddomwre. — [This  work  wa43  in  the  charge  of 
Gen.  William  F.  Smith,  United  States  agent,  major  of  engineers, 
United  States  Army,  retired,  to  May  16, 1901.]  In  its  origind  condi- 
tion the  depth  of  water  in  the  creek  was  from  3  to  4  feet  over  the 
numerous  shoals  which  impeded  navigation.  The  depth  at  the  entrance 
was  from  li  to  2  feet  at  low  water. 

The  original  project  for  improvement,  made  in  1871,  is  for  a  6-foot 
low- water  navigation,  with  a  minimum  width  of  40  feet  from  the  mouth 
of  the  creek  to  Milton,  the  head  of  navigation,  and  for  a  new  entrance, 
protected  by  a  jetty,  at  an  estimated  cost  of  $80,447.  This  project  was 
modified  in  1881  relative  to  the  entrance,  and  the  estimate  reduced  to 
$51,450.  The  channel  within  the  creek  was  completed  in  1890  in  accord- 
ance with  the  project,  at  an  eimense  of  $35,000,  whict  was  the  total 
amount  expended  at  the  close  of  the  fiscal  year  ending  June  30,  1900. 
No  portion  of  this  amount  had  been  expended  for  maintenance. 

After  entering,  vessels  were  no  longer  detained  by  the  shoals  at  low 
tide  and  could  proceed  directly  to  their  destination. 

By  authority  of  the  Secretary  of  War,  dated  March  20,  1900,  the 
Lewes  River  Improvement  Company  completed,  about  August  1, 1900, 
at  its  own  expense,  an  outlet  from  Broaakill  Creek  to  Delaware  Bay 
by  removing  a  point  of  land  at  the  junction  of  the  Broadkill  with  Lewes 
River,  dredging  a  channel  in  Lewes  River  a  distance  of  2,066  feet,  and 
making  a  cut  irom  the  end  of  this  dredged  channel  across  the  cape 
sands  to  the  high-water  line  in  Delaware  Bay.  This  work  renders  fur- 
ther improvement  at  the  mouth  of  the  river  unnecessary,  and  no  fur- 
ther appropriations  are  required  at  present.  The  maximum  draft  that 
could  be  carried  on  June  30, 1901^  at  mean  low  water  over  the  shoalest 
part  of  the  channel  in  the  Broadkill  and  through  Lewes  River  to  the  cut 
referred  to  was  4  feet,  and  through  the  cut  to  Delaware  Bay  5^  feet. 

It  was  not  practicable  to  obtain  any  commercial  statistics  relating  to 
this  improvement. 

(See  Appendix  H  18.) 

19.  Inland  waterway  from  Chmcoteague  Bay^  Virginia^  to  Delmoare 
Bay^  at  or  nea/r  Lewes^  Dd, — [This  work  was  in  the  charge  of  Gen. 
William  F.  Smith,  United  States  agent,  major  of  engineers,  United 
States  Army,  retired,  to  May  15,  1901.]  The  original  project,  based 
on  a  survey  made  in  1884,  provided  for  a  channel  70  feet  wide  at  the 
bottom  and  6  feet  deep  below  mean  low  water  in  the  Delaware  Break- 
water Harbor  connectmg  the  inland  bays  between  Chincoteague  Bay 
and  Delaware  Bay,  the  northern  outlet  to  be  at  or  near  Lewes,  Del. 
The  length  of  the  proposed  waterway  is  about  75  miles,  and  the  cost 
was  estimated  at  $350,000.  This  project  was  modified  in  1892,  the  width 
of  the  proposed  channel  having  been  reduced  to  20  feet  at  the  bottom. 
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A  cut  has  been  made  4  miles  long,  20  feet  wide  at  bottom,  and  4  feet 
deep  below  the  mean  level  of  Assawaman  Bay  across  the  neck  of  land 
lying  between  Little  Assawaman  Bay  and  Whites  Creek,  a  tributary  of 
Indian  River  Bay,  and  three  temporary  wooden  bridges  built  over  it. 
A  cut  20  feet  wide  and  6  feet  deep  below  datum  (mean  low  water  at  Dela- 
ware Breakwater)  has  been  made  from  that  depth  in  Rehoboth  Bay  to 
a  point  1,250  feet  south  of  the  Delaware,  Maryland  and  Virrinia  Kail- 
road  crossing  at  Rehoboth,  a  distance  of  9,000  leet;  and  anoflier  cut,  in 
continuation  of  this,  extending  to  the  railroad  reservation,  a  distance 
of  1,125  feet,  has  been  made  to  a  depth  of  2  feet  below  mean  low-water 
level;  and  north  of  the  railroad  crossing  a  cut  was  made  to  a  point  1,000 
feet  north  of  the  boundary  of  the  railroad  track.  Of  this  latter  dis- 
tance the  lower  800  feet  was  excavated  to  a  depth  of  9i  feet  and  the 
remaining  200  feet  to  an  average  depth  of  16  feet  above  datum,  the 
depth  of  cutting  in  the  first  averaging  approximately  l7i  feet  and 
in  the  latter  about  8  feet.  All  slopes  oi  excavations  were  made  2  to  1 
along  the  lines  determined  by  the  final  width  at  the  base  of  the  pro- 
posed cut  and  the  configuration  of  the  ground.  The  cut  between  Assa- 
waman Bay  and  Whites  Creek  was  made  and  the  three  bridges  built  in 
1891.  The  remainder  of  the  work  described  was  done  between  1893  and 
February,  1896. 

The  amount  expended  on  the  project  to  June  30, 1900,  was  1167,255.28, 
no  portion  of  this  amount  having  been  applied  to  maintenance,  and  the 
condition  of  the  work  between  Ocean  View  and  Rehoboth  when  last 
examined,  in  June,  1901,  was  as  follows:  The  cut  made  between  Whites 
Creek  and  the  head  of  Iiittle  Assawaman  Bav  to  a  depth  of  4  feet  had 
shoaled  in  the  middle  portion,  the  depths  t&ere  being  about  2i  feet. 
These  shoals  are  formed  where  the  sandy  side  slopes,  bare  of  all  vege- 
tation, fall  in  considerably  during  heavy  rains.  The  depths  in  the  cut 
through  low  or  marshy  ground  had  maintained  themselves  very  well. 
The  cut  made  to  a  depth  of  6  feet  from  Rehoboth  Bay  along  Millers 
Creek  toward  the  high  ground  back  of  Rehoboth  during  the  working 
season  of  1894  was  in  fair  condition  except  for  the  closing  of  the 
entrance  to  the  canal  by  the  formation  of  a  bar  in  line  with  the  bay 
shore.    The  formation  of  this  bar  was  evidently  caused  by  wave  action. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $26,000  for 
continuing  this  improvement,  to  be  used  from  Delaware  Bay  to  Indian 
River,  but  it  was  not  deemed  advisable  to  do  any  work  on  this  section 
until  certain  questions  respecting  the  right  of  way  could  be  adjusted. 
That  act  also  provided  for  securing  the  right  of  way  over  any  railroad 
or  through  any  railroad  or  county  bridge  by  condemnation  proceedings. 
Such  proceedings  were  instituted,  under  authority  of  the  Secretary  of 
War,  by  the  United  States  attorney  for  the  district  of  Delaware,  for  the 
right  of  way  through  the  crossing  of  the  Delaware,  Maryland  and  Vir- 
ginia Railroad  Company  at  Rehoboth,  Del.,  resulting  in  a  voluntary 
deed,  dated  January  13,  1899,  from  the  commissioners  of  Rehoboth  to 
the  United  States,  conveying  whatever  interest  that  corporation  had  in 
the  land  at  the  place  named,  and  in  an  award  made  by  certain  commis- 
sioners appointed  under  and  by  virtue  of  an  act  of  the  general  assembly 
of  the  State  of  Delaware,  entitled  ^^An  act  in  relation  to  the  proposed 
canal  intended  as  a  free  inland  waterway  connecting  Assawaman  Bay 
with  Delaware  Bay,"  passed  at  Dover  April  4,  1884,  and  the  supple- 
ments thereto,  as  stated  more  fully  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  page  191.  The  amount  of  the  award  is 
«37,843.58. 
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Under  date  of  January  15,  1901,  the  Chief  of  Engineers  approved 
a  recommendation  that  the  '"middle"  or  Ocean  Beach  Bridge,  crossing 
the  section  of  the  waterway  between  Assawaman  Bay  and  Indian  River 
Bay,  near  Ocean  View,  Del.,  be  repaired  by  the  United  States,  at 
a  cost  not  to  exceed  $260,  and  that  notice  be  given  to  the  proper  offi- 
cials of  the  State  of  Delaware  that  the  Unitea  States  would  not  in  the 
future  repair  the  other  two  bridges  crossing  the  waterway  in  tnis 
vicinity,  or  be  in  any  way  responsible  for  their  maintenance.  Notice 
to  this  effect  was  given  to  the  levy  court  of  Sussex  County,  Del., 
which  has  jurisdiction  in  this  matter,  under  date  of  January  21, 
1901.  In  accordance  with  the  recommendation,  the  middle  bridge 
was  repaired  and  placed  in  good  order  in  the  month  of  March,  1901, 
at  a  cost  of  $227.94. 

The  three  bridges  crossing  the  waterway  between  Assawaman  and 
Rehoboth  bays,  a  distance  of  4.6  miles,  were  built  by  the  United 
States  in  1891,  for  temporary  use  only.  Since  their  construction 
efforts  have  been  made,  without  avail,  to  have  the  roads  crossing  two 
of  them  closed,  one  bridge  in  this  short  distance  being  deemed  suffi* 
cient  for  the  needs  of  travel. 

Durinff  the  past  fiscal  year  an  examination  of  the  waterway  between 
the  middle  bridge  at  Ocean  View  and  the  Delaware,  Maryland  and 
Virginia  Railroad  bridge  at  Rehoboth  was  made,  for  the  purpose  of 
preparing  a  project  for  the  expenditure  of  available  funds  appropri- 
atea  in  uie  river  and  harbor  act  of  June  3,  1896.  It  is  proposea  to 
submit  this  project  early  in  the  coming  fiscal  year. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  on 
June  30,  1901,  over  the  shoalest  part  of  the  locality  under  improve- 
ment, was  2i  feet. 

July  1,  1900,  balance  unexpended $26,494.72 

June  30,  1901,  amount  expended  during  fiscal  year 449.78 

July  1,  1901,  balance  unexpended 26,044.94 

July  1,  1901,  outstanding  liabilities 12.26 

July  1,  1901,  balance  available 26,032.68 

Amount  (estimated)  required  for  completion  of  existing  project 156, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  sedition  to 

the  balance  available  July  1,  1901 60,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  H  19.) 

W.  Semoving  sunken  vessels  or  craft  obstructing  or  endangerinff 
navigation. — During  the  past  fiscal  j^ear  the  following  wrecks  were 
removed  under  the  provisions  of  the  river  and  harbor  act  of  March  3, 
1899:  The  canal  boat  Frank  Dodson^  from  the  mouth  of  Chester 
Creek,  Pennsylvania;  the  schooner  Druzilla  B.  Lee^  from  the  channel 
of  Dennis  Creek,  New  Jersey;  the  canal  boat  Daisy ^  from  the  channel 
of  Rancocas  River,  New  Jersey,  about  one-fourth  mile  above  Bridge- 
boro;  the  coal  barge  Iron  State^  from  the  channel  of  the  Delaware 
River  oflf  Gloucester,  N.  J. ;  two  unknown  wrecks  from  the  channel 
of  the  Delaware  River  below  Riverton,  N.  J. ;  parts  of  the  schooner 
A.  T.  Coleman^  from  the  entrance  to  Absecon  Inlet,  New  Jersey;  one 
compartment  of  the  hinged  canal  boat  Edward  L,  Meyers^  from  the 
channel  of  the  Schuylkill  River,  Pennsylvania,  just  below  the  South 
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Street  Bridge,  in  the  city  of  Philadelphia;  one  compartment  of  the 
hinged  canal  boat  Meadowhrook^  from  the  channel  oi  the  Schuylkill 
River  opposite  the  entrance  to  the  reserve  basin  of  the  League  Island 
Navy- Yard;  the  schooner  /.  W.  Norris^  from  the  channel  of  Cedar 
Creek,  New  Jersey;  the  schooner  Mary  Baacter^  from  the  main  ship 
channel  of  the  Delaware  River  below  Billinffsport,  N.  J.;  and  the 
schooner  Samuel  Apvlegate^  from  the  channel  of  Appoquinimink  River, 
Delaware,  below  Qdessa  Landing. 

Allotments  were  made  for  the  removal  of  the  wrecks  of  the  follow- 
ing vessels:  Steam  tug  FUetwvng^  from  the  channel  of  the  Schuylkill 
River,  Pennsylvania;  this  wreck  was  removed  by  the  owners  under 
private  contract,  and  the  allotment  was  redepositeJd  to  the  credit  of  the 
appropriation ;  the  dredge  Potomdc^  from  Delaware  Breakwater  Harbor, 
Delaware;  this  wreck  was  moved  by  the  owners  to  a  point  at  which  it 
is  not  a  menace  to  navigation,  and  the  allotment  is  held  pending  the 
owners'  operations  toward  its  complete  removal;  the  canal  boat  Zeu8^ 
from  the  channel  of  Smyrna  River,  Delaware,  an  agreement  for  the 
removal  of  which  was  entered  into  under  date  of  November  16,  1900, 
but  the  work  of  removal  has  not  yet  been  completed;  and  the  steam- 
ship Ranald^  in  the  Atlantic  Ocean  oflF  Atlantic  City,  N.  J.,  for  the 
removal  of  which  a  contract  has  not  yet  been  entered  into. 

The  removal  of  the  wreck  of  the  schooner  Lottie  K.  Friend  from  Dela- 
ware Bay,  under  contract  dated  February  18, 1897,  with  Thomas  Poynter 
and  Elijan  D.  Register,  of  Lewes,  Del. ,  in  progress  during  the  fiscal 
year  ending  June  30, 1897,  was  not  completed,  and  the  annulment  of  the 
contract  was  recommended  June  16, 1898,  ana  approved  June  18, 1898. 
This  wreck  has  not  yet  been  removed. 

The  amount  expended  during  the  past  fiscal  year  upon  removal  of 
wrecks  is  $6,691.52. 

(See  Appendix  H  20.) 

EXAMINATIONS  AND  SUKVETS  MADE    IN  COMPLIANCE  WITH  EMERGENCT 
RTVEK  AND  HARBOR  ACT  APPEOVED  JUNE  6,  1900. 

Preliminary  examinations  and  surveys  of  the  following  localities 
were  made  hj  the  local  officer  and  reports  thereon  submittal: 

1.  Prelirwma/ry  examination  amd  survey  of  Beach  Thoroughfare^ 
New  Jersey. — Lieutenant-Colonel  Raymond  submitted  repoils  dated 
June  22  and  November  2,  1900,  respectively.  He  presents  a  plan  for 
improvement  at  an  estimated  cost  of  $36,000.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  94,  Fifty-sixth 
Congress,  second  session.     [See  also  Appendix  H  21.^ 

2.  Prelinvmary  examninaiion  ofManon  {Harbor)  Rwer^  Ddawa/re. — 
Gen.  Wm.  F.  Smith,  United  States  agent,  major  of  engineers,  United 
States  Army,  retired,  submitted  report  dated  August  1, 1900,  through 
the  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers.  In  the 
opinion  of  these  officers  the  cost  of  the  improvement. necessary  to  pre- 
serve the  harbor  there  is  not  warranted  by  the  benefits  to  be  derived 
therefrom.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  72,  Fifty-sixth  Congress,  second  session.  (See  also 
Appendix  H  22.) 

3.  PreUminary  examination  and  survey  of  Smyrna  Ri/oer^  Delaware^ 
with  a  vieio  to  securimg  two  short  crosscuts  to  shorten  the  distance  from 
head  of  navigation  to  Ddaware  Bay. — Reports  dated  August  7  and 
November  10,  1900,  respectively,  were  submitted  by  General  Snoith 


Digitized  by  LjOOQIC 


264   BEPOBT  OP  THE  CHIEF  OF  ENGINEEB8,  U.  8.  ABMY. 

through  the  division  engineer.  He  presented  a  plan  for  improvement 
at  an  estimated  cost  of  il5,000.  The  reports  were  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  90,  Fifty -sixth  Congress,  second 
session.     (See  also  Appendix  H  23.) 

4,,  JF^dimina/ry  excrniination  and  survey  ofMismllion  Hiver^  Dda- 
ware^  from  its  mouth  to  the  head  of  namgation, — Keports  dated  June 
19  and  October  18,  1900,  respectively,  were  submitted  by  General 
Smith  through  the  division  engineer.  A  plan  is  presented  for  improve- 
ment at  an  estimated  cost  of  ^7,066.  The  reports  were  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  102,  Fifty-sixth  Congress, 
second  session.     (See  also  Appendix  H  24.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MARYLAND  TRIBUTARY 
TO  CHESAPEAKE  BAY,  AND  OF  BROAD  CREEK  AND*  NANTICOKE 
RIVERS,  DELAWARE  AND  MARYLAND. 

This  district  was  in  the  charge  of  Lieut.  Col.  O.  H.  Ernst,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Charles  W.  Kutz, 
Corps  of  Engineers,  to  August  30,  1900. 

i.  Susquehanna  River  move  arid  bdow  Ha/ure  de  Gro/ce^  Md. — This 
work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent, 
major  of  engineers.  United  States  Army,  retired,  to  May  16, 1901.  The 
original  governing  depth  was  5  feet  at  mean  low  water.  The  channel 
above  Havre  de  Grace  was  narrow  and  believed  to  be  one  cause  of  ice 
gorges.  Improvements  have  been  in  progress  since  1862,  but  the 
existing  project,  to  give  a  channel  16  feet  deep  at  mean  low  water 
below  Havre  de  Grace  and  to  remove  the  shoal  opposite  Watson  Island 
to  a  depth  of  8  feet  at  the  same  stage  of  the  tide,  at  an  estimated  cost 
of  $168,000,  was  adopted  August  22,  1882.  The  amount  expended  on 
the  work  to  June  30.  1900,  inclusive,  was  $161,166.95,  including 
$49,729.16  for  the  Fisn  Commission.  The  channel  below  Havre  de 
Grace  was  dredged  to  a  depth  of  12  feet  and  the  shoal  near  Watson 
Island  partially  removed.  No  work  has  been  done  since  1899  and 
the  channels  have  shoaled  again,  but  to  what  extent  can  not  be  ascer- 
tained until  an  examination  is  made.  The  funds  available  are  lim- 
ited to  expenditure  above  Havre  de  Grace,  and  it  is  deemed  best  to 
hold  them  until  further  appropriations  are  made.  It  was  impracticable 
to  obtain  complete  commercial  statistics  of  the  river,  but  those  of 
Havre  de  Grace  were  reported  to  be  110,250  tons  in  1899. 

July  1, 1900,  balance  unexpended $9, 734. 05 

July  1, 1901,  balance  unexpended 9, 734. 06 

Amount  (eBtimated)  required  for  completion  of  existing  project 94, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 12, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  II.) 

2.  Patapsco  Ri/ver  a/nd  chammsl  to  Baltimore^  Md. — ^Prior  to  1853, 
when  improvements  were  commenced,  the  controlling  depth  was  17 
feet.  By  successive  stages  (described  on  pp.  231-232,  Annual  Report 
of  the  Chief  of  Engineers  for  1900)  the  facilities  for  navigation  from 
the  Chesapeake  Bay  to  Baltimore  were  improved  by  dredging,  until, 
in  1892,  there  was  a  ship  channel  of  27  feet  depth  at  mean  low  water 
600  feet  wide  at  bottom  except  at  the  angles,  where  it  was  over  1,200 
feet.    The  existing  project  approved  July  10,  1896,  is  to  increase  the 
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depth  of  that  channel  to  30  feet  at  mean  low  water,  and  was  authorized 
by  the  act  of  June  3,  1896.  It  was  estimated  to  cost  $2,500,000  and 
$50,000  per  annum  for  maintenance.  There  was  $3,808,011.71 
expended  on  the  work  to  June  30,  1900,  inclusive.  At  the  beginning 
of  the  fiscal  year  ending  June  30,  1901,  there  was  a  depth  of  30  feet 
for  a  width  of  from  330  to  480  feet  in  the  Fort  McHenry  division  of 
the  channel;  from  275  to  320  in  the  Brewerton;  from  290  to  450  in  the 
Cut-off,  and  from  330  to  380  in  the  Craighill,  while  at  the  end  of  the 
fiscal  year  those  widths  have  been  increased  to  at  least  565  feet  in  the 
Fort  McHenry;  460  in  the  Brewerton:  450  in  the  Cut-off,  and  565  in 
the  Craighill;  making  a  maximum  draft  of  30  feet  at  mean  low  water 
for  the  latter  widths  that  can  now  be  carried  over  the  shoalest  portions 
of  the  main  ship  channel  from  the  Chesapeake  Bay  to  Baltimore 
Harbor. 

The  continuing  contract  now  existing  will  complete  the  project,  and 
for  reasons  explained  in  the  report  of  the  o^cer  in  charge  of  the  dis- 
trict the  balance  of  the  estimate  unappropriated  will  not  be  required. 
The  funds  available  will  complete  the  contract. 

In  response  to  a  concurrent  resolution  of  Congress  an  estimate  of 
the  cost  of  increasing  the  depth  and  width  of  the  main  ship  channel 
was  submitted,  and  is  printed  in  Senate  Doc.  No.  118,  Fifty-sixth 
Congress,  second  session,  and  as  Appendix  1 17  of  this  report. 

The  tonnage  movement  of  the  port  has  been  as  follows: 

Fiscal  year  ending  June  30 —        Tom. 

1889 3,243,017 

1890..... 4,237,361 

1891 : 4,495,469 

1892 5,224,042 

1898 4,607,176 

1894 4,752,946 

1895 4,794,964 


Fiscal  year  ending  June  30 —    Tong. 

1896 5,363,894 

1897 6,868,120 

1898 7,339,405 

1899 6,843,620 

1900 7,941,580 

1901 8,055,017 


The  following  table  will  illustrate  the  statistics  of  the  port  during 
the  fiscal  year  ending  June  30,  1901: 

Dutiable  imports  have  increased |293, 161. 00 

Free  imports  have  decreased $436,669.00 

Domestic  exports  have  decreased $9, 270, 775. 00 

Tonnage  (foreign)  has  decreased  (tons) 46, 872. 00 

Duties  collected  have  increased $187, 095. 40 

Duties  on  merchandise  in  bond  have  increased $39, 698. 75 

Duties  on  merchandise  in  bond  with  and  without  appraisement  have 

decreased $4,720.89 

July  1,  1900,  balance  unexpended $432,666.29 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 475, 352. 00 

908,018.29 
June  30,  1901,  amount  expended  during  fiscal  year 341,749.53 

July  1,  1901,  balance  unexpended 566,268.76 

July  1,  1901,  outstanding  liabilities 2,000.00 

July  1,  1901,  balance  available 564,268.76 

July  1,  1901,  amount  covered  by  uncompleted  contracts 564, 268. 76 

(See  Appendix  12.) 

3,  ChmmeL  to  Ourtis  Bay^  in  Patapao  Hiver^  Baltvmore  Harbor^ 
Maryland. — ^There  was  a  natural  depth  of  22  feet  at  mean  low  water 
when. the  existing  project  was  undertaken  in  1893,  which  is  for  a 
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channel  27  feet  deep  at  mean  low  water,  with  a  bottom  width  of  150 
feet,  at  an  estimated  cost  of  $86,000.  This  project  was  approved  July 
13,  1892,  and  is  to  be  found  on  page  1249  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1893.  Up  to  June  30,  1900,  inclusive, 
$39,861.93  had  l^en  expended  in  dredging,  and  resulted  in  a  channel 
of  the  prescribed  depth  for  a  width  of  70  feet,  and  a  depth  of  25  feet 
for  the  remaining  width.  Funds  being  exhausted,  there  were  no 
operations  in  the  past  fiscal  year.  The  maximum  draft  that  could  be 
carried  June  30,  1901,  at  mean  low  water  over  the  shoalest  portion  of 
the  channel  was  27  feet,  but  this  is  inadequate  for  the  necessities  of  the 
commerce  of  the  harbor. 

In  response  to  a  concurrent  resolution  of  Congress  an  estimate  of 
the  cost  of  widening  and  depening  the  channel  was  submitted,  and  is 
printed  in  Senate  Doc.  No.  118,  Jifty-sixth  Congress,  second  session, 
and  as  Appendix  1 17  of  this  report. 

Curtis  6ay  is  in  the  collection  district  of  Baltimore.  Commercial 
statistics  are  attached  to  the  report  for  that  harbor. 

July  1,  1900,  balance  unexpended 1138.07 

June  30,  1901,  amount  expended  during  fiscal  year 138.07 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  endmg  June  30, 1903 .    45, 000. 00 
Submitted  in  compliance  with  requirements  ot  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  I  3.) 

4,.  Harbor  of  southwest  Baltimore  {Spring  Ga/rden)^  Md, — No  work 
has  ever  been  done  by  the  General  Government,  although  the  city 
of  Baltimore  dredged  a  channel  which  has  a  controlling  depth  of  15 
feet  at  mean  low  water,  and  a  least  width  of  100  feet.  The  existing 
project,  adopted  June  3,  1896  (see  pp.  1005-1007  of  the  AnnusQ 
Keport  of  the  Chief  of  Engineers  for  1896),  is  for  a  channel  27  feet 
deep  at  mean  low  water,  100  feet  wide  at  bottom,  with  side  slopes  of 
three  base  to  one  vertical,  from  the  main  ship  channel  near  Fort 
McHenry  to  the  foot  of  Eutaw  street,  with  a  turning  basin  400  feet  by 
400  feet  near  the  upper  end,  at  an  estimated  cost  of  $314,000.  The 
appropriation  being  too  small  to  accomplish  any  useful  result,  there 
have  been  no  expenditures  on  the  work.  The  commercial  statistics  for 
the  port  of  Baltimore  include  this  harbor. 

July  1,  1900,  balance  unexpended 15,000.00 

July  1,  1901,  balance  unexpended 5,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 309, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  14.) 

5.  Queenatown  Harbor^  Maryhmd. — [This  work  was  in  the  charge  of 
Gen.  William  F.  Smith,  United  States  agent,  major  of  engineers, 
United  States  Army,  retired,  to  May  15,  1901.]  The  governing 
depth  in  the  harbor  before  1871  was  6  feet,  but  since  tnat  time, 
with  an  expenditure  of  $18,610.57  in  dredging  and  redredeing  to 
June  30,  1900,  inclusive,  the  existing  project  adopted  Septenaber  30, 
1896  (which  is  similar  to  former  ones),  for  a  channel  8  feet  deep  at 
mean  low  water  and  100  feet  wide  from  the  8-foot  curve  in  the  Chester 
River  to  the  inner  harbor,  has  been  completed.     No  dredging  was 
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done  in  the  year  ending  June  30, 1901.     The  maximum  draft  that  could 
be  carried  over  the  shoalest  part  at  that  date  was  8  feet. 
The  tonnage  of  the  harbor  is  reported  to  be  as  follows: 

In  1898 25,845 

In  1900 12,373 

July  1,  1900,  balance  unexpended ' 1389.43 

June  30,  1901,  amount  expended  during  fiscal  year 4.25 


July  1,  1901,  balance  unexpended 385.18 

(See  Appendix  16.) 

6.  Chester  River ^  Maryland^  from  Orumpton  to  Jones  Lamdmg. — 
[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States 
agent,  major  of  engineers,  United  States  Army,  retired,  to  May  15, 
1901.]  Before  operations  were  undertaken  vessels  at  low  tide  draw- 
ing 6  feet  of  water  could  reach  Crumpton,  33  miles  above  the  mouth, 
at  low  tide,  and  from  that  point  to  Jones  Landing,  6i  miles,  the 
controlling  depth  was  3  feet.  The  existing  project,  adopted  October 
21,  1890,  IS  for  a  channel  6  feet  deep  at  mean  low  water  and  60  feet 
wide  from  Crumpton  to  Jones  Landing,  at  an  estimated  cost  of  $12,750; 
in  1896  increased  to  $14,250,  and  stfll  later  to  $19,562.50.  With  an 
expenditure  of  $13,684.09  to  June  30,  1900,  inclusive,  the  projected 
channel  was  brought  to  within  less  than  a  half  mile  of  Jones  Landing 
by  original  dredging  and  redredging  after  shoaling.  There  was  no 
work  done  in  the  fisSil  year  ending  June  30,  1901.  The  dredged  por- 
tion of  the  channel  has  generally  been  well  maintained,  but  at  one 
place  has  shoaled  to  a  depth  of  3.8  feet.  Owing  to  the  fact  that  a  part 
of  the  channel  has  not  been  improved  a  draft  of  only  2  feet  can  be 
carried  through.  No  statistics  of  the  commerce  of  the  river  are 
available. 

July  1, 1900,  balance  unexpended $515.91 

June  30,  1901,  amount  expended  during  fiscal  year 249.12 


July  1,  1901,  balance  unexpended 266.79 


Amount  (estimated)  required  for  completion  of  existing  project 5, 412. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 5, 300. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  16.) 

7.  Choptank  River ^  Maryland. — [This  work  was  in  the  charge  of 
Gen.  William  F.  Smith,  united  States  agent,  major  of  engineers. 
United  States  Army,  retired,  to  May  15,  1901.]  The  controll- 
ing depth  prior  to  1880  between  Denton  and  Greensboro  was  2  feet 
at  mean  low  water.  The  existing  project,  adopted  June  14,  1880,  is 
for  a  channel  75  feet  wide  and  8  feet  deep  at  mean  low  water  from 
the  8-foot  depth  near  Denton  to  the  bridge  at  Greensboro,  8  miles 
above,  at  an  estimated  cost  of  $79,000.  The  amount  expended  on  the 
work  to  the  close  of  the  fiscal  year  ended  June  30, 1900,  was  $59,206.28, 
and  completed  the  project  except  for  a  1,600-foot  length  of  channel 
where  there  was  but  7  leet  dredged,  and  also  in  places  where  shoaling 
is  reported.  There  was  no  dreaging  done  in  the  fiscal  year  ending 
June  30,  1901.  The  maximum  draft  that  can  now  be  earned  over  the 
shoalest  part  of  the  channel  is  G  feet. 
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The  tonnage  of  the  river  is  reported  to  be  as  follows: 

1890 6,904 

1899 21,399 

1900 167.094 

Five  steamers  make  a  daily  service  to  Baltimore,  and  a  large  number 
of  sailing  vessels  also  trade  on  the  river. 

July  1,  1900,  balance  unexpended $794.72 

June  30,  1901,  amount  expended  during  fiscal  year 685.79 

July  1,  1901,  balance  unexpended 108.93 

Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  unprovement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  17.) 

8.  La  Trajype  River^  Marylcmd. — [This  work  was  in  the  charge  of 
Gen.  William  F.  Smith,  United  States  agent,  major  of  engineers, 
United  States  Army,  retired,  to  May  16, 1901.]  This  stream,  formerly 
known  as  Dividing  Creek,  has  a  length  of  about  ^  miles,  and  is  a 
tributary  of  the  Choptank  River.  The  original  depth  prior  to  1893 
was  4  feet,  but  this  was  afterwards  increased  to  8  feet  by  dredging 
under  private  subscription.  The  existing  project,  adopted  August  5, 
1892,  is  for  a  channel  150  feet  wide  and  11  feet  deep  at  mean  low  water 
across  the  bar  at  the  mouth,  and  for  a  width  of  75  feet  and  a  depth  of 
8  feet  inside  as  far  as  Trappe  Landing,  with  a  turning  basin  at  the  latter 

?oint,  at  an  estimated  cost  of  $7,250,  subsecjuently  increased  to  $9,750. 
he  amount  expended  to  June  30,  1900,  inclusive,  was  $7,213.87,  and 
resulted  in  completing  the  project  except  for  a  length  of  1,200  feet 
over  the  bar  wnere  tne  width  is  but  100  feet.  There  has  been  no 
dredging  done  since  1895.  On  June  30, 1901,  the  avemge  depths  were 
but  little  less  than  those  required  in  the  project,  but  there  was  one 
place  in  the  channel  where  the  depth  was  only  7  feet,  and  one  on  the 
oar  where  it  was  only  8.5  feet. 
The  tonnage  of  the  river  is  reported  to  be  as  follows: 

1893 29,094 

1899 12,593 

1900 8,089 

Three  steamers  and  14  schooners  are  reported  as  regularly  trading 
on  the  river. 

July  1, 1900,  balance  unexpended $36.13 

July  1, 1901,  balance  unexpended 36.13 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 1, 700. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  I  8.) 

9.  Warwick  Hive?*^  MaryJAmd. — [This  work  was  in  the  charge  of  Gen. 
William  F.  Smith,  United  States  agent,  major  of  engineers,  United 
States  Army,  retired,  to  May  16,  1901.]  This  stream,  formerly 
known  as  Secretary  Creek,  is  an  estuary  2  miles  long  of  the  Choptank 
River,  and  had  an  original  depth  of  4  feet.  Prior  to  1892  private  parties 
and  the  General  Government  had  each  expended  $6,000  in  improving  it 
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to  a  depth  of  9  feet  for  a  narrow  channel,  but  August  4,  1892,  the  exist- 
ing project  was  adopted,  which  is  to  provide  a  channel  100  feet  wide 
and  10  feet  deep  at  mean  low  water  from  the  10-foot  depth  in  Chop- 
tank  River  to  Secretary  Landing,  at  the  head  of  the  river,  including  a 
turning  basin  at  the  tatter  point,  at  an  estimated  cost  of  $18,600. 
There  nad  been  expended  to  June  30,  1900,  inclusive,  $17,816.66,  and 
this  resulted  in  completing  the  turning  basin  and  the  channel  except 
for  a  length  of  460  feet  at  Devils  Wind  Grap,  and  the  restoration  of 
the  channel  at  other  points  where  it  had  shoaled.  There  was  no 
dredging  done  in  the  fiscal  year  ending  June  30,  1901.  The  draft  that 
can  he  carried  through  to  the  landing  is  8.6  feet. 

The  tonnage  for  1900  is  reported  as  62,791.  Two  steamers  with  a 
daily  service  and  100  sailing  vessels  are  reported  as  trading  on  the 
river. 

July  1, 1900,  balance  unexpended $183.44 

June  30, 1901,  amount  expended  during  fiscal  year 171. 05 

July  1, 1901,  balance  unexpended 12. 39 

Amount  (estimated)  required  for  completion  of  existing  project 6, 600. 00 

Amount  that  can  be  profitably  expended  in  nscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  sedition  to 

the  balance  unexpended  July  1, 1901 4,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  19.) 

10.  Nanticoke  Rimer ^  Delaware  and  Maryland. — TThis  work  was  in 
the  charge  of  Gen.  William  F.  Smith.  United  States  agent,  major  of 
engineers,  United  States  Army,  retired,  to  May  16, 1901.]  Before  the 
adoption  of  the  existing  project  a  channel  9  feet  deep  at  mean  low  water 
and  100  feet  wide  had  been  dredged  from  the  i-ailroad  bridge  at  Seaf ord 
to  a  point  8,000  feet  below,  at  a  cost  of  ^,000.  The  existing  project, 
adopted  September  22,  1896,  is  for  a  channel  9  feet  deep  at  mean  low 
water  and  100  feet  wide,  the  width  to  be  increased  to  about  150  feet  at 
sharp  turns,  the  improvement  to  be  extended  to  within  100  feet  of  the 
county  bridge,  where  it  is  to  widen  out  fan-shape,  at  an  estimated  cost 
of  $13,000.  The  amount  expended  on  the  work  to  the  close  of  the  fiscal 
year  ended  June  30, 1900,  was  $8,193.97  (which  included  an  appropria- 
tion of  $5,000  in  the  act  of  August  18,  189i,  for  Broad  Creek  River, 
Delaware^,  and  resulted  in  completing  the  project  with  the  exception 
of  a  lengtn  of  720  feet.  This  stretch  was  dredged  out  and  the  projected 
channel  conapleted  by  July  25,  1900.  The  maximum  draft  tnat  could 
be  carried  June  30,  1901,  at  mean  low  water  over  the  shoalest  part  of 
the  improvement  was  reported  to' be  9  feet. 

The  tonnage  of  the  river  is  reported  to  be  as  foUows: 

1898 18,121 

1899 17.221 

1900 87,467 

Fifty-five  sailing  vessels  are  reported  to  be  engaged  in  trading  on 
the  river. 

July  1,  1900,  balance  unexpended $2,806.03 

June  30,  1901,  amount  expended  during  fiscal  year 1,953. 17 

July  1, 1901,  balance  unexpended 852.86 

(See  Appendix  1 10.) 
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11.  Broad  Greek  River ^  Delawa/re, — [This  work  was  in  the  charge  of 
Gen.  William  F.  Smith,  United  States  agent,  major  of  engineers, 
United  States  Army,  retired,  to  May  15,  1901.]  This  is  a  tributary 
of  the  Nanticoke  River,  and  in  1881  the  governing  depth  was  1\  feet. 
In  1889  a  channel  6  feet  deep  at  mean  low  water  and  50  feet  wide  had 
been  dredged  from  Bethel  to  Laurel  at  a  cost  of  $36,000.  The  existing 
project,  adopted  August  5,  1892,  is  for  a  channel  70  feet  wide  and  8 
feet  deep  at  mean  low  water  between  Bethel  and  Laurel,  at  an  esti- 
mated cost  of  $15,000.  Fifty-one  thousand  four  hundred  and  thirty- 
nine  dollars  and  thirteen  cents  was  expended  on  the  work  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1900,  and  resulted  in  a  channel 
of  the  projected  depth  and  width  except  for  a  short  distance  at  the 
upper  end.  where  it  is  reduced  to  60  feet  to  secure  some  wharves 
wnich  would  be  endangered  if  the  full  dimensions  of  the  project  were 
dredged.  There  were  no  operations  in  the  fiscal  year  ending  June  30, 
1901.  The  maximum  draft  that  can  be  carried  to  Laurel  is  8  feet,  but 
the  width  has  somewhat  diminished  during  the  year. 

Statistics  of  the  commerce  were  not  available. 

July  1,  1900,  balance  unexpended ^,560.87 

June  30,  1901,  amount  expended  during  fiscal  year 3,175.12 

July  1,  1901,  balance  unexpended 385.75 

(See  Appendix  1 11.) 

12.  Wicomico  River ^  Maryla/nd. — [This  work  was  in  the  charge  of 
Gen.  William  F.  Smith,  United  States  agent,  major  of  engineers. 
United  States  Army,  retired,  to  May  15,  1901.]  In  1872  the  channel 
was  8  feet  deep  at  mean  low  water  to  within  2  miles  of  &ilisbury, 
and  18  inches  at  Salisbury.  In  1885  there  was  a  channel  to  Salisbury 
with  a  depth  of  7  feet  at  mean  low  water  and  a  least  width  of  75 
feet,  which  had  cost  the  United  States  $50,000.  The  existing  project 
was  adopted  December  29,  1890,  and  provides  for  a  channel  9  reet 
deep  at  mean  low  water  with  a  width  of  from  100  to  150  feet,  from 
the  like  depth  near  Fruitland  wharf  to  the  drawbridge  at  Salisbury,  at 
an  estimated  cost  of  $23,200,  subsequently  increased  to  $29,998.  Up 
to  June  30,  1900,  inclusive,  there  had  been  $73,198  expended  and  the 
dredging  involved  in  the  project  was  completed.  But  at  that  date 
shoaung  had  taken  place  to  the  extent  of  about  41,200  cubic  yards  of 
material.  At  the  close  of  the  fiscal  year  ending  June  30,  1901,  the 
maximum  draft  that  could  be  carried  through  the  channel  was  8  feet. 

The  tonnage  of  the  river  is  reported  to  be  as  follows: 

In  1891 36,252 

In  1899 262,292 

Only  partial  statistics  for  1900  have  been  gathered. 

July  1, 1900,  balance  unexpended $2. 00 

July  1, 1901,  balance  unexpended .'. .  2. 00 

Amount  (estimated)  required  for  completion  of  existing  project 6, 798. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,1901 6,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 12.) 

13.  ManoJdn  River^  Marylwnd. — [This  work  was  in  the  charge  of 
Gen.  William  F.  Smith,  United  States  agent,  major  of  engineers, 
United  States  Army,  retired,  to  May  15, 1901.]    Before  1891  flie  gov- 
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eming  depth  was  on  the  mud  flats  at  the  mouth,  which  was  less  than  2 
feet.    The  existing  project,  adopted  November  24, 1890,  is  for  a  channel 

6  feet  deep  at  mean  low  water  and  100  feet  wide  from  Locust  Point  to 
Sharps  Fomt  across  the  mud  flats,  a  distance  of  2^  miles,  at  an  estimated 
cost  of  J30,000.  The  amount  expended  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1900,  was  122,823.38.  With  those  funds  a  channel  was 
dredged  to  the  project  depth  except  in  one  short  length,  where  it  was 
a  trifle  less,  but  with  a  width  varying,  and  in  no  place  greater  than  80 
feet.  That  channel  shoaled  again  until  the  controlling  depth  was  3  feet. 
Dredging  was  in  progress  between  August  2  and  16,  1900,  inclusive, 
across  the  mud  flats,  where  a  full  deptn  was  given  for  a  width  of  80 
feet  and  a  length  of  1,270  feet.  At  the  same  time  soundings  were 
taken  over  the  area  formerly  dredged,  showing  a  range  of  depths  from 
4.6  to  7.3  feet.  The  maximum  draft  that  could  be  carried  through  on 
June  30,  1901,  was  4  feet.     No  commercial  statistics  were  furnished. 

July  1,  1900,  balance  unexpended *|1,676.62 

June  30,  1901,  amount  expended  during  fiscal  year 1,438.67 

July  1,  1901,  balance  unexpended 237.95 

I  Amount  (estimated)  required  for  completion  of  existing  project .  ^ 7, 500. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  unexpended  July  1,  1901 2,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  1 13.j 

H.  Pocomohe  River ^  Marylamd, — [This  work  was  in  the  charee  of 
Gen.  William  F.  Smitti,  United  States  agent,  major  of  engineers,  tfnited 
States  Army,  retired,  to  May  15, 1901. J    From  1879  to  1888  a  channel 

7  feet  deep  at  mean  low  water  and  not  less  than  80  feet  wide  had  been 
dredged  between  Snowhill  and  Shad  Landing,  a  distance  of  about  4^ 
miles,  at  a  cost  of  $20,500.  The  existing  project,  adopted  October  1, 
1896,  is  for  a  channel  between  the  same  points  9  feet  deep  at  mean  low 
water  and  from  100  to  130  feet  wide,  at  an  estimated  cost  of  $14,000. 
Up  to  the  close  of  the  fiscal  year  ending  June  30, 1900,  $25,365.69  had 
been  expended,  and  at  that  date  there  was  a  channel  9  feet  deep,  with 
widths  from  80  to  130  feet,  between  Nassawango  Creek  and  the  county 
wharf  at  Snowhill.  In  the  past  fiscal  year  dredging,  under  contract, 
resulted  in  a  channel  of  the  project  dimensions  from  Shad  Landing  to 
the  lower  cut-off.  From  the  lower  cut-off  to  Snowhill,  a  distance  of 
about  1  mile,  the  channel  required  widening  to  complete  the  project. 
On  September  21, 1900,  the  maximum  draft  that  could  be  earned  over 
the  shoalest  part  of  the  river  under  improvement  was  9  feet  at  mean 
low  water,  but  shoaling  has  since  occurred,  so  that  on  June  30,  1901, 
the  maximu^n  draft  was  only  7.5  feet. 

The  following  is  the  reported  tonnage  of  the  river: 

1898 46,742 

1899 50,866 

1900 183,429 

One  semiweekly  steamer  and  sailing  vessels  of  an  aggregate  tonnage 

of  6,610  trade  on  the  river. 

_, _^___^_.^_ ____^ _-__^.^_^— 

>  The  amount  expended  daring  the  fiscal  year  1900  was  $3,848.38,  and  not  $3,848.28, 
as  appears  in  the  annual  report  for  that  year,  leaving  balance  unexpended  July  1, 
Vm,  $1,676.62,  instead  of  $1,676.72. 
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July  1,  1900,  balance  unexpended $8,134.31 

June  30,  1901,  amount  exp^ded  during  fiscal  year 2,985.23 

July  1,  1901,  balance  unexpended 149.08 

Amount  Tefltimated ) required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  prontably  expendea  in  fiscal  year  en(fing  June  30, 1903, 

in  addition  to  the  balance  unexpended  July  1,  1901 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  1 14.) 

15.  Hemovmg  sunken  vessels  or  craft  dbsi/rv^ting  or  endcmgerirui  rujoi- 
gation. — ^The  schooner  Wm,  H,  Bodch  was  wrecked  in  the  Manokin 
River,  Maryland,  in  1899,  where  it  was  an  obstruction  to  navigation, 
and  the  award  of  the  contract  for  its  removal  was  under  consideration 
at  the  close  of  the  fiscal  year  1900.  The  contract  was  entered  into 
July  7,  1900,  and  the  wreck  removed  on  the  30th  of  the  same  month, 
at  a  total  cost  of  $399.45. 

The  bugeye  Columlia  was  wrecked  in  February,  1900,  near  Deals 
Island  whari,  Maryland,  was  abandoned  and  an  obstruction  to  naviga^ 
tiouj  and  the  award  of  the  contract  for  its  removal  was  under  consid- 
eration at  the  close  of  the  fiscal  year  1900.  The  contract  was  entered 
into  July  7, 1900,  and  the  wreck  removed  on  the  27th  and  28th  of  that 
month,  at  a  total  cost  of  $399.78. 

Sunken  logs  in  Back  Creek,  Maryland,  the  western  outlet  of  the 
Delaware  ana  Chesapeake  Canal,  were  reported  to  be  an  obstruction 
to  navigation.  An  examination  made  at  a  cost  of  $14.77  disclosed  the 
fact  that  the  logs  had  sunk  to  a  depth  of  10  feet  below  mean  low  water, 
with  li  feet  of  mud  over  them,  and  were  no  longer  an  obstruction. 
Nothing  further  was  done. 

The  sloop  Laura  WUhelmina  was  wrecked  in  Cambridge  Harbor. 
Maryland,  m  August,  1900,  and  lay  in  9  feet  of  water  abandoned  ana 
obstructing  navigation.  The  wreck  was  removed  March  4,  1901,  at  a 
cost  of  $84.47. 

The  schooner  Maggie  was  wrecked  in  1899  in  the  mouth  of  North 
Point  Creek,  Patapsco  River,  Maryland,  where  it  was  abandoned  and 
an  obstruction  to  navigation.  The  wreck  was  removed  July  20, 1900, 
at  a  cost  of  $100.  ^ 

The  schooner- rigged  scow  Harry  Moore  was  wrecked  October  16, 
1900,  in  Jackson  Creek,  a  tributary  of  the  Chester  River,  Maryland, 
where  it  was  abandoned  and  an  obstruction  to  navigation.  The  wreck 
was  removed  December  6.  1900,  at  a  cost  of  $150. 

The  schooner  /SzraA  K  Vetra  was  wrecked  January  16,  1901,  as  a 
result  of  a  collision  with  the  National  Line  steamer  JSt^r^^  on  the  edge 
of  the  Fort  McHenry  channel,  Patapsco  River,  Maryland,  where  it  was 
abandoned  and  an  obstruction  to  navigation.  The  wreck  was  removed 
February  2,  1901,  at  a  cost  of  $250. 

The  barge  Frank  Thompson  sprung  a  leak  and  was  wrecked  Novem- 
ber 6.  1900,  near  the  front  Craighill  Channel  light,  Chesapeake  Bay, 
Maryland,  where  it  was  abandoned  and  an  obstruction  to  navigation. 
The  wrecK  wt;s  removed  March  16,  1901,  at  a  cost  of  $290. 

Schooner  Eldridge^  sloop  Ephriam  L,yttee^  sloop  Maggie^  and  hull 
of  an  old  pile  driver.  These  craft  were  wrecked  and  sunk  in  Cam- 
bridge Harbor,  Maryland,  in  1897  and  1898,  were  abandoned,  and  are 
an  obstruction  to  navigation.     They  are  all  south  of  the  drawbridge. 


Digitized  by  LjOOQIC 


EIVER  AND   HABBOB  IMPROVEMENTS.  273 

in  from  4i  to  7  feet  of  water.  June  11,  1901,  an  allotment  of  $638 
was  made  for  their  removal,  and  arrangements  for  the  work  were  in 
proffress  at  the  close  of  the  fiscal  year. 

The  total  amount  expended  during  the  fiscal  year  on  removal  of 
wrecks  was  $1,688.47. 

(See  Appendix  1 16.) 

EXAMINATION    AND    SURVEY  MADE    IN    OOMPLIANOB  WITH    EMERGENOT 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Reports  dated  August  1  and  November  9,  1900.  respectively,  on 
preliminary  examination  and  survey  of  harbor  of  Ha/ore  de  Urace^ 
Md,^  with  a  view  to  the  removal  of  rocks  near  the  eni/rance^  were  sub- 
mitted by  Gen.  William  F.  Smith,  United  States  agent^  major  of  engi- 
neers. United  States  Army,  retired,  through  the  Division  Engineer, 
Col.  Peter  C.  Hains,  Corps  of  Engineers.  He  presents  a  plan  for 
improvement  at  an  estimated  cost  of  $15,000.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  73,  Fifty-sixth  Con- 
gress, second  session.     (See  also  Appendix  1 16.) 

ESTIMATE  MADE    IN    COMPLIANCE   WITH    CONCURRENT    RESOLUTION    OF 
CONGRESS  OF  JANUARY  22,  1901. 

Lieutenant-Colonel  Ernst  submitted  report,  dated  January  26, 1901, 
with  estimate  of  cost  of  deserting  the  channel  m  Guri/is  Bay^  Baltvmore^ 
Md.^to  30  feet  and  ojwvaening  the  samfie  to  250  feet  j  also  of  increasing 
the  depth  of  the  ma/vn  ship  channel  of  Patapsco  Rwer  amd  Baltimore 
Harbor  to  35  feet  and  the  width  to  IfiOO  feet.  The  report  was  trans- 
mitted to  Congress  and  printed  in  Senate  Doc.  No.  118,  Fifty-sixtii 
Congress,  second  session.     (See  also  Appendix  1 17.) 

IMPROVEMENT  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARIES;  OF  JAMES 
RIVER  AND  OF  HARBOR  AT  MILFORD  HAVEN,  VIRGINIA,  AND  OF 
CERTAIN  RIVERS  IN  VIRGINIA  ON  THE  WESTERN  SHORE  OF  CHESA- 
PEAKE BAY;  PROTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA. 

This  district  was  in  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps 
of  Engineers. 

1.  Potomac  Ri/oer  at  Washington^  D.  (7. — ^The  Potomac  River  is 
navigable  for  vessels,  both  steam  and  sail,  from  its  mouth  to  George- 
town, D.  C,  a  distance  of  113  miles.  At  TVashington  it  changes  its 
character  from  a  distinctly  fluvial  to  a  tidal  stream.  The  tide  rises  as 
far  up  as  Little  Falls,  3  miles  above  Georgetown,  but  the  flood  current 
is  not  pjerceptible  above  the  latter.  The  mean  range  of  tides  at  Wash- 
ington is  3  feet. 

At  Little  Falls,  the  actual  head  of  navigation,  the  width  of  the  river 
at  low  tide  is  150  feet.  The  width  just  above  the  Aqueduct  Bridge, 
which  crosses  the  river  at  Georgetown,  is  about  1,200  feet.  Below 
this  bridge,  along  the  water  front  at  Georgetown,  the  width  of  the 
river  gradually  decreases  for  a  distance  of  one-half  mile  to  the  foot  of 
Thirty -first  street,  where  the  width  is  730  feet.  This  part  of  the  river 
is  known  as  Georgetown  Harbor,  and  its  navigation  was  formerly 
obstructed  by  several  dangerous  rocks,  which  were  removed  in  1876 
and  1883-1886.  The  depth  obtained  over  these  rocks  by  the  improve- 
ment was  20  feet  at  low  tide,  which  is  now  the  ruling  depth  in  the  har- 
bor.   Georgetown  has  a  wharf  frontage  of  4,000  feet,  extending  from 
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the  Aqueduct  Bridge  to  the  mouth  of  Bock  Creek.  At  Easbys  Point, 
1  mile  below  the  bndffe,  the  river  width  is  974  feet.  Prior  to  the  rec- 
lamation of  the  flats  the  width  of  river  sharply  increased  from  Ektsbys 
Point  to  about  6,000  feet  oflf  the  foot  of  Seventeenth  street,  about  four- 
fifths  of  a  mile  below,  and  this  last-named  width  substantially  continued 
to  Giesboro  Point,  nearly  4  miles  below  Elasbys.  Over  a  s^eat  part  of 
this  width  there  was  a  large  deposit  of  the  sediment  carried  oy  the  river, 
resulting  in  the  formation  of  bars  in  the  channel  and  of  wide  flats  on 
the  left  Dank. 

There  were,  in  1792,  three  channels  in  this  part  of  the  river,  but 
since  1834  there  have  been  but  two,  viz,  the  main,  formerly  called  the 
Georgetown,  but  now  known  as  the  Virginia  Channel,  and  the  Wash- 
ington Channel. 

Long  Bridge,  It  miles  below  Easbvs  Point,  crosses  both  channels. 
The  Virginia  channel  was  obstructed  by  two  bars.  The  upper  bar 
extended  from  Long  Bridge  to  about  one-half  mile  below  Easbys  Point. 
The  ruling  depth  on  this  iSir  was  8  feet  in  1857,  while  in  1871  it  was  10 
feet,  in  1873  it  was  13i  feet,  and  in  1881, 15  feet.  The  improvement 
was  due  to  frequent  dredgine,  but  after  every  freshet  the  dredged 
channel  was  nearly  obliterated.  The  lower  bar,  3,200  feet  long,  was 
near  Giesboro  Point,  and  in  1874  had  a  ruling  depth  of  14  feet,  which 
was  increased  by  dredging  in  1874-75  to  16  feet  This  was  the  ruling 
depth  in  1881.  Between  these  two  bars  the  channel  had  depths  of  20 
to  80  feet.  Below  Long  Bridge  the  Washington  Channel  was  shoal; 
its  ruling  depth  in  1878  was  10  feet  for  the  greater  part  of  the  wharf 
front.  OflF  the  foot  of  N  street  the  depth  increased  to  12  feet,  thence 
gradually  deepened  to  22  feet  off  Greenleaf  Point,  where  the  Anacostia. 
Kiver  enters  the  Potomac. 

The  depth  in  the  Washington  Channel  had  been  increased  by  dredg- 
ing, so  that  in  1881  a  depth  of  16  feet  could  be  found  along  the  greater 
part  of  the  wharf  front. 

The  flats,  which,  under  the  conditions  above  noted,  had,  prior  to  the 
present  project,  been  in  gradual  process  of  formation  for  a  long  time, 
extendea  from  the  Washington  shore  to  the  edge  of  the  Virginia  Chan- 
nel. Between  Easbys  Point  and  the  old  Seventeenth  street  wharf  a 
large  area,  .in  some  places  1,500  feet  wide,  had  been  raised  by  accre- 
tions to  a  height  of  about  a  foot  above  mean  low  tide.  Large  q^uanti- 
ties  of  sewage  were  carried  at  high  tide  over  these  flats  and  distributed 
by  the  flow  among  the  rank  growth  of  sedges  and  aquatic  plants  with 
which  the  flats  were  covered.  As  the  tide  fell  this  mass  of  sewage  was 
left  exposed  to  the  rays  of  the  sun.  These  conditions  combined  to 
generate  effluvia  which  rendered  the  adjacent  portions  of  the  city  almost 
uninhabitable,  and  at  the  same  time  were  reported  as  causing  malarial 
and  other  diseases. 

The  present,  which  is  the  original,  project  for  improvement  was 
adopted  by  the  act  of  Congress  of  August  2,  1882.  It  has  for  its 
object  the  improvement  of  the  navi^tion  of  the  river  by  widening 
and  deepening  its  channels,  reclamation  of  the  flats  by  depositing  on 
them  the  material  dredgea  from  the  channels,  the  freeing  of  the 
Washington  Channel,  so  far  as  it  can  be  done,  of  sewage,  and  the 
establishment  of  harbor  lines  beyond  which  no  wharves  shall  be  built. 
To  effect  these  the  project  provided  f oj  20  feet  depth  in  the  channels 
at  low  water,  for  filling  in  the  flats  to  a  height  of  3  feet  above  the  flood 
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plane  of  1877,  and  for  a  tidal  reservoir  or  basin  above  Long  Bridge, 
to  be  provided  with  inlet  and  outlet  gates  of  ample  dimensions,  to 
work  automatically,  and  so  arranged  as  to  admit  of  the  basin  being 
filled  from  the  Virginia  Channel  on  the  flood  tide  and  discharged  into 
the  Washington  Channel  on  the  ebb.  An  ample  system  of  drainage 
for  the  reclaimed  area  was  also  contemplated. 

A  training  dike  on  the  Virginia  shore,  extending  downstream  from 
the  foot)  of  Analostan  Island,  was  added  to  the  project  in  1890. 

The  project  also  provided  for  the  rebuilding  of  Long  Bridge  at  an 
early  period  during  the  progress  of  the  improvement,  with  wiae  spans 
upon  piers  offering  the  least  possible  obstruction  to  the  flow  of  the 
water^  and  the  interception  of  all  sewage  now  discharged  into  the 
Washington  Channel  and  its  conveyance  to  the  James  Creek  sewer 
canal,  but  neither  of  these  works  was  included  in  the  estimated  cost  of 
the  improvement,  which  was  $2,716,365.  The  estimate,  as  revised  in 
1897,  is  $2,953,020, 

The  total  of  appropriations  for  this  work,  from  August  2,  1882,  to 
March  3,  1899,  was  $2,359,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  80, 
1900,  was  $2,229,103.82, 

The  expenditure  resulted  in  the  dredging  of  a  channel  20  feet  deep 
and  550  feet  wide  through  the  bar  above  Long  Bridge  and  in  restoring 
the  standard  20-foot  navigation  by  redredging  shoals  due  to  freshets; 
m  increasing  the  width  of  the  natural  channel  just  below  Long  Bridge 
by  50  to  500  feet  and  in  deepening  it  to  20  feetj  in  dredging  a  channel 
350  feet  wide  and  20  feet  deep  through  the  bar  in  the  Virginia  Channel 
near  Giesboro  Point;  in  dredging  the  Washin^n  Channel  to  a  width 
of  400  feet  and  a  depth  of  20  leet  for  a  navigation  channel,  and  in 
dred^ng  between  this  navigation  channel  and  the  wall  of  the  adjacent 
reclaimed  area  to  a  dei)th  of  12  feet;  in  dredging  at  the  junction  of  the 
Washington  and  Virginia  channels;  in  dredging  the  tidal  reservoir 
(111  acres)  to  a  depth  of  about  8  feet;  in  the  construction  of  the 
reservoir  outlet,  ana  in  the  construction  of  35,289  linear  feet  of  sea 
wall,  of  which  4,910  linear  feet  has  been  taken  down  and  relaid,  and 
5,966  linear  feet  of  training  dike. 

The  total  number  of  cubic  yards  of  material  dredged  from  the  chan- 
nels from  the  commencement  of  the  improvement  (1882)  to  date  and 
deposited  on  the  flats  is  about  11,174,770  cubic  yards. 

The  area  of  land  reclaimed  by  these  operations  is  621.12  acres  (or, 
including  reservoirs,  739.42  acres),  which  by  act  of  March  3,  1897, 
was  declared  to  be  a  public  park,  under  the  name  of  Potomac  Park. 

Under  date  of  August  15, 1900,  a  contract  was  made  with  the  Atlan- 
tic, Gulf  and  Pacific  Company,  of  New  York,  for  dredging  in  the 
Washington  and  Virginia  channels  of  the  Potomac  at  Washington, 
D.  C.  The  contractor's  dredge  having  been  lost  at  sea  en  route  to 
Washington,  an  entirely  new  dredge  had  to  be  built  for  the  contract. 
The  dredge  was  built  and  in  readiness  for  work  early  in  February,  1901. 
The  necessary  dredging  in  the  Washington  Channel  was  completed  by 
April  25,  since  which  time  the  dredge  lias  been  operating  in  the  Vir- 
ginia Channel  above  Long  Bridge.  Vessels  di-awing  20  feet  of  water 
can  now  proceed  to  the  Washington  and  Georgetown  wharves. 

The  total  amount  of  material  dredged  from  the  channels  and  deposited 
upon  the  flats  during  the  past  fiscal  year  was  281,163  cubic  yards. 
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The  maximum  draft  that  could  be  carried  through  the  Washington 
Channel  on  June  30,  1901,  at  mean  low  tide,  was  20  feet;  for  the  Vir- 
ginia Channel  it  was  the  same. 

It  is  proposed  to  continue  the  dredging  of  the  Virginia  Channel  dur- 
ing the  present  season  to  the  extent  of  about  384,000  cubic  yards. 

The  benefits  to  navigation  from  the  improvements  have  been  marked. 
Vessels  can  come  to  Washington  loaded  more  heavily  than  was  formerly 
the  case.  The  value  of  the  commerce  to  be  benefited  may  be  judged 
of  by  examination  of  the  following  table,  showing  the  commerce  of  the 
port  of  Washington,  in  tons,  from  1887  to  1900,  inclusive: 


TODfl. 

1887 618,972 

1888 581,575 

1889 488,680 

1890 519,696 

1891 551,219 

1892 766,954 

""   653,433 


Tons. 

1894 644,588 

1895 693,450 

1896 723,657 

1897 593,684 

1898 645,239 

1899..^ 715,549 

1900 661,420 


The  items  of  work  remaining  to  be  completed  are-the  dredging  to  full 
width  of  the  Virginia  Channel,  the  maintenance  of  both  the  channels 
(Washington  and  Virginia),  the  raising  of  the  incompletely  raised  por- 
tions of  the  area  to  the  full  height  contemplated  by  the  project,  the 
completion  of  the  sea  wall  of  the  tidal  reservoir,  the  construction  of 
the  reservoir  inlet,  and  completion  of  the  training  dike  on  the  right  of 
the  Virginia  Channel  above  Long  Bridge. 

Five  nundred  linear  feet  of  sea  wall  will  have  to  be  built  at  the  north- 
east corner  of  the  tidal  reservoir  in  case  the  bathing  beach  shall  ever 
be  discontinued. 

July  1,  1900,  balance  unexpended $129,896.18 

June  30,  1901,  amount  expended  during  fiscal  year 36,908.01 

July  1,  1901,  balance  unexpended 92,988.17 

July  1,  1901,  outstanding  babilitiee 650.00 

July  1,  1901,  balance  available 92,338.17 

July  1,  1901,  amount  covered  by  uncompleted  contracts 64, 543. 00 

Amount  (estimated)  required  for  completion  of  existing  project 594, 020. 00 

Amount  that  can  be  profitably  expendea  in  fiscal  year  endmj?  June  30, 1903, 
for  works  of  improvement  and  for  maintenance,  in  addition  to  the  bal- 
ance available  July  1,  1901 200,000.00 

Submitted  in  compliance  with  re<^uirement8  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  J  1.) 

)8.  Potomac  River  bdow  Waahinaton^  D.  C, — ^The  Potomac  River 
below  Washington,  D.  C,  is  generally  a  wide  and  deep  body  of  water, 
having  the  characteristics  of  a  tidal  estuary  rather  than  of  a  fluvial 
stream. 

In  1891  a  survey  of  the  obstructions  to  24r-f oot  navigation  was  made 
and  a  report  rendered  which  was  printed  as  House  Ex.  Doc.  No.  33, 
Fifty-second  Congress,  first  session.  Form  this  resport  the  following 
brier  description  of  the  shoals  found  is  taken: 

{a)  Kettle  Bottom  Shoals. — The  Kettle  Bottom  Shoals,  which  are  the 
first  obstruction  to  24:-foot  navigation  met  in  ascending  the  river,  com- 
mence 37  miles  from  the  mouth  and  extend  from  Cob  Point  to  Lower 
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Cedar  Point,  a  distance  of  12  miles.  They  consist  of  small  shoals,  old 
oyster  beds,  underlaid  with  mud,  over  which  are  depths  of  from  10  to 
16  feet,  scattered  over  the  river  in  an  irregular  fashion,  making  navi- 
gation diJ9Scult  for  vessels  drawing  over  16  feet.  There  is,  however, 
an  old  channel  near  the  north  bank  of  the  river  through  which  24  feet 
can  be  carried  except  for  «  short  distance  near  Swan  Point,  where  there 
is  a  small  shoal  with  a  ruling  depth  of  23  feet. 

{b)  Maryland  Point  ShoaT. — ^The  next  obstruction  is  Maryland  Point 
Shoal,  near  Maryland  Point,  and  67  miles  from  the  moutii.  It  is 
7,000  feet  in  length,  has  a  ruling  depth  of  22  feet,  and  is  composed 
of  soft  mud. 

(e)  Smiths  Point  Shoals. — Near  Smiths  Point  are  two  shoals.  The 
lower,  commencing  about  one-half  mile  above  Maryland  Point  Shoal, 
is  about  4,500  feet  long,  has  a  ruling  depth  of  about  23  feet,  and  is 
composed  of  soft  mud.  About  one-half  mile  above  Smiths  Point  the 
upper  shoal  commences.  It  is  4,600  feet  long,  has  a  ruling  depth  of 
21  feet,  and  is  composed  of  soft  mud. 

{d)  Mdttawo?nan  Shoal,— After  passing  Upper  Smiths  Point  Shoal 
no  obstruction  to  24-foot  navigation  is  found  until  Mattawoman  Shoal 
is  reached,  82  miles  above  the  mouth  of  the  river.  This  shoal  is 
16,300  feet  long  and  has  a  ruling  depth  of  19.6  feet.  The  lower  paii; 
is  composed  of  sand  and  gravel,  underlaid  with  mud,  and  the  upper 
part  of  mud. 

A  reconnaissance  of  the  several  bars  made  June  28  to  July  10, 1899, 
indicated  that  no  material  change  in  the  conditions  had  occurred  since 
1891,  though  the  depths  over  the  bars  appeared  to  be  somewhat  less 
than  those  of  1891. 

During  the  progress  of  dredging  operations  at  Mattawoman  Shoal 
in  1900  what  appeared  to  be  partly  cusintegrated  ledge  rock  in  con- 
siderable quantities  was  encountered.  This  was  totally  unexpected, 
the  survey  of  1891  not  having  discovered  it. 

The  present,  which  is  also  tiie  original,  project  for  this  improvement 
was  adopted  by  act  of  Congress  of  March  3,  1899,  which  act  f  urtiier 
providea  for  prosecuting  the  work  under  a  continuing  contract.  This 
project  contemplates  the  improvement  of  the  waterway  by  dredging 
channels  24  feet  deep  and  200  feet  wide  through  all  obstructions  to 
24-foot  navigation  below  Washington,  D.  C,  at  an  estimated  cost  of 
$158,400. 

The  appropriations  for  this  work  from  March  3,  1899,  to  March  3, 
1901,  aggregate  $176,000. 

The  amount  expended  to  June  30, 1900,  was  $11,868.72.  The  work 
done  had  resultea  in  dredging  a  channel  24  feet  deep  and  200  feet  wide 
for  a  length  of  about  4,000  leet,  and  of  the  same  aepth  and  160  feet 
wide  for  about  2,500  feet  additional  at  Mattawoman  Shoal,  which  is 
the  shoalest  of  the  obstructions  to  navigation  under  improvement. 

During  the  fiscal  year  ending  June  30,  1901,  about  462,740  cubic 
yards  of  material  was  dredged,  under  continuing  contract,  at  Mat- 
tawoman Shoal.  As  a  result  of  these  operations  a  channel  24  feet 
deep  and  200  feet  wide  has  been  dredged  in  this  shoal  for  a  total  length 
of  about  13,000  feet. 

The  maximum  draft  that  could  be  carried  over  the  shoals  in  the 
Potomac  River  below  Washington,  D.  C,  on  June  30,  1901,  at  low 
tide  was  about  21  feet. 
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The  work  required  to  complete  the  project  is  the  continuation  of 
dredging  and  tne  excavation  of  rock  necessary  to  secure  the  required 
dimensions  of  channels. 

The  total  tonnage  annually  passing  through  these  channels  is  esti- 
mated at  from  900,000  to  1,000,000  tons.  In  connection  with  this 
reference  is  made  to  the  commercial  statistics  in  the  report  upon 
improvement  of  the  Potomac  at  Washington,  D.  C. 

For  the  completion  of  the  work  provicfed  for  under  the  present  proj- 
ect the  appropriation  of  March  3,  1901,  appears  sufficient;  therefore 
no  further  appropriation  is  here  asked.  A  channel  onlv  200  feet  wide 
is,  however,  regarded  as  rather  contracted  for  a  river  of  the  width  and 
importance  of  the  Potomac,  and  especially  in  view  of  the  location  of 
the  Washington  Navy-Yard  upon  its  shores. 

During  the  ensuing  year  so  much  of  the  unexpended  balance  as  is 
required  will  be  applied  in  completing  the  channels  provided  for  by 
the  existing  project  by  dredging  and  rock  excavation. 

It  is  hoped  that  an  increase  m  width  of  these  channels  to  400  feet 
may  be  soon  authorized  by  Congress. 

July  1,  1900,  balance  unexpended $66,141.28 

Amount  appropriated  by  sundry  civil  act  approved  March  8,  1901 98, 000. 00 

164, 141. 28 
June  30,  1901,  amount  expended  during  fiscal  year 37, 453. 73 

July  1,  1901,  balance  unexpended 126,687.55 

July  1,  1901,  outstanding  liabilities 733.00 

July  1,  1901,  balance  available 125,954.55 

July  1,  1901,  amount  covered  by  uncompleted  contracts •  26, 120. 00 

(See  Appendix  J  2.) 

3.  Occoqwm  Creek ^  "PiVj7mia.— Occoquan  Creek  is  a  tributary  of 
the  Potomac  River,  which  it  enters  about  25  miles  below  Washington, 
D.  C.  The  stream  is  navigable  from  its  mouth,  at  Sandy  Point,  to 
the  town  of  Occocjuan,  a  distance  of  4  miles.  Navigation  was  obstructed 
by  four  bars,  which  were  improved  between  1873  and  1880  bv  dredg- 
ing and  dike  construction  so  as  to  secure  a  navigable  deptli  oi  about  6 
feet  at  low  tide.  Four  appropriations  were  made  from  1873  to  1878, 
amounting  to  $25,000,  ana  in  1880  the  improvement  was  regarded  as 
completea.  In  compliance  with  the  provisions  of  the  river  and  harbor 
act  of  August  11,  1888,  a  new  survey  of  the  creek  was  made  in  1889. 
The  survey  showed  that  of  the  channels  dredged  through  Lower  Mud, 
Upper  Mud,  Sand,  and  Occoquan  bars,  all,  excepting  that  dredged 
through  Upper  Mud  Bar,  had  filled  in  from  2  to  3  feet  in  depth  since 
1880.  The  act  of  September  19,  1890,  appropriated  $10,000  for 
improving  the  creek. 

The  project  adopted  December  5, 1890,  for  the  new  (present)  improve- 
ment comprises  dredging  of  channels  6  feet  deep  ana  from  100  to  150 
feet  wide  through  the  four  bars,  and  construction  of  dikes  required  to 
secure  the  depths  obtained  by  dredging.  Estimated  cost  of  the  proj- 
ect, $45,000. 

The  total  of  appropriations  for  the  improvement  from  September  19, 
1890,  to  and  including  that  of  March  3,  1899  (the  last  appropriation), 
was  $25,000. 

The  amount  expended  to  include  June  30,  1900,  was  $24,595.86.     It 
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resulted  in  dredging  channels  from  100  to  150  feet  in  width  and  to  a 
leji,st  depth  of  6  feet  through  the  four  bars,  and  in  the  construction  of 
1,585  linear  feet  of  dike  at  Occo(]juan  Bar  and  Sand  Bar. 

The  available  funds  being  practically  exhausted,  no  work  of  improve- 
ment was  in  progress  during  the  past  fiscal  year. 

The  maximum  draft  that  coula  be  carried  through  the  channels  on 
June  30,  1901,  at  mean  low  tide  was  about  6  feet,  and  the  width  of  the 
channels  between  6-foot  contours  was  100  feet. 

The  work  remaining  to  be  done  to  complete  the  project  is  extension 
of  the  dike  at  Sand  Bar  about  800  feet,  construction  of  a  dike  at  Upper 
Mud,  and  such  dredging  as  ma}^  be  necessary  to  restore  the  channel 
dimensions  called  for  by  the  project.  Owing  to  the  action  of  freshets 
in  the  upper  part  and  to  the  ^eat  width  of  the  lower  part  of  the 
stream,  and  cross-tidal  currents  m  the  latter,  it  is  probable  that  occa- 
sional redredging  will  be  required  to  maintain  the  depth,  even  after 
the  essential  features  of  the  project  shall  be  completed.  The  project 
is  not,  therefore,  regarded  as  capable  of  permanent  completion  as 
re^rds  dredging. 

The  work  done  under  the  appropriations  for  this  iiJaprovement  has 
been  of  material  benefit  to  the  trade  and  commerce  connected  with  this 
locality  by  increasing  the  original  ruling  depth  of  3  feet  at  low  tide  to 
6  feet,  thus  obviating  the  delays  due  to  waiting  for  tides  and  increas- 
ing the  available  draft  of  vessels  navigating  the  creek.  In  this  con- 
nection attention  is  invited  to  the  appended  comparative  table  of 
commercial  statistics.  The  articles  carried  througn  the  channel  are 
mostly  sand  (for  building),  railroad  ties,  piles  ana  wood,  coal,  ferti- 
lizers, flour  and  grain,  and  miscellaneous  articles,  being  small  in  amount. 

Heceipts  and  shipments  by  water. 


Tons. 

1891 8,205 

1892 56,705 

1894 8,900 

1895 10,475 

1896 41,670 


Tons. 

1897 15,835 

1898 29,865 

1900 69,400 


Total  for  eight  years 241, 055 

Of  the  total  tonnage  104,600  tons  was  sand. 

July  1,  1900,  balance  unexpended $404.14 

June  30,  1901,  amount  expended  during  fiscal  year 19. 56 

July  1,  1901,  balance  unexpended 384. 58 


Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 , 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 4, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  J  3.) 

4-  Domini  Creek^  Virginia. — Nomini  Creek  enters  the  Potomac 
River  from  the  right  bank  about  82  miles  below  Washington.  In 
1872  its  navigation  was  obstructed  by  a  bar  of  oyster  shells  and  sand 
at  its  mouth,  over  which  but  3  feet  could  be  carried  at  low  tide. 
There  was  a  strong  cross  current  just  within  the  mouth.  After  pass- 
ing the  bar  the  stream  widens,  and  8  feet  can  be  carried  for  about  3i 
mues  to  Nomini  Ferry,  while  5  feet  can  be  carried  for  about  6  miles 
above  the  mouth. 
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The  project  for  improvement,  adopted  in  1873,  provided  for  dredg- 
ing a  cnannel  through  the  bar  100  feet  wide  and  9  feet  deep.  The 
width  was  increased  to  150  feet  in  1879,  in  order  to  meet  the  increased 
trade.  In  1885  the  project  was  again  modified  by  increasing  the  pro- 
posed width  to  200  feet,  at  a  cost  of  $62,500.  In  1888  the  estimate 
was  increased  to  ¥72,500,  the  channel  having  shoaled  on  account  of 
suspension  of  work  from  1883  to  1889.  It  was  difficult  to  secure  per- 
manent results^  the  channel  being  exposed  to  north  and  northwest 
winds  and  to  cross-tidal  currents.  The  deterioration  of  the  channel 
outside  White  Point  was  thought  to  be  largely  due  to  material  carried 
into  the  channel  by  the  flood  and  ebb  currents  of  Currioman  Bay.  In 
order  to  maintain  the  channel,  the  project  was  modified  in  1890  as  fol- 
lows, and  which  is  ih^  present  project : 

The  dredged  channel  to  be  150  feet  wide  and  9  feet  deep;  a  jetty  to 
be  constructed  from  White  Point  on  the  east  and  one  from  Cedar 
Island  on  the  west;  dikes  to  be  built  inside  White  Point  to  check  the 
cross  currents.  Estimated  revised  cost,  $72,500.  Examination  made 
in  1897  showed  that  the  east  jetty  should  be  made  400  feet  longer  and 
that  both  jetties  should  be  made  higher  than  oi-iginally  projected,  the 
increased  cost  bringing  the  estimate  up  to  $105,oSo. 

The  amount  expended  to  include  June  30,  1900,  was  $62,036.87.  It 
resulted  in  the  dredging  of  the  outer  channel  to  a  depth  of  9  feet  at 
mean  low  tide  by  a  width  of  140  to  150  feet  and  the  construction  of 
819  linear  feet  of  east  jetty,  130  feet  of  which  had  been  raised  to  a 
height  of  4  feet  above  low  water. 

During  the  fiscal  year  ending  June  30, 1901,  the  remainder  of  the 
east  jetty  was  raised  to  a  height  of  4  feet  and  the  jetty  extended,  at  the 
same  height,  53  feet,  or  to  a  total  length  of  872  feet. 

The  maximum  draft  that  could  be  carried  through  the  channel  on 
June  30,  1901,  at  mean  low  tide  was  about  9  feet. 

Total  of  freight  transported  through  the  channels  under  improve- 
ment, 1889-1898,  was  196,110  tons.  The  freight  consisted  of  coal,  farm 
produce,  grain,  lumber,  oysters,  railroad  ties,  general  merchandise, 
and  wood.    The  tonnage,  by  years,  is  given  below. 

The  work  required  for  completion  of  the  project  is  extension  of  the 
east  jetty  347  feet,  beginning  and  building  of  the  west  letty,  and  a 
small  amount  of  redreaging  of  the  channel  where  slight  shoaling  has 
occurred. 

The  sum  asked  for  the  fiscal  year  ending  June  30,  1903,  will  be 
expended  in  dredging  and  jetty  construction. 

Tonnage,  by  years. 


TODfl. 


1889 13,542 

1890 15,826 

1891 62,300 

1892 21,000 

1893 17,658 


Tons. 

1894 25,100 

1895 16,250 

1896 7,425 

1897 7,370 

1898 9,640 

The  steamers  carry  the  great  bulk  of 


This  statement  is  for  sailing  vessels  oi£ly. 
grain  and  merchandise. 

Bepeated  efforts  were  made  to  obtain  commercial  statistics  for  1899 
and  1900,  but  they  could  not  be  procured. 
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July  1,  1900,  balance  unexpended $7,963.13 

July  30,  1901,  amount  expended  during  fiscal  year 4, 796. 75 

July  1,  1901,  balance  unexpended 3,166.38 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  J  4.) 

5.  Lower  Machodoc  Greeks  Vtrgmia. — ^This  creek  is  a  tidal  estuary 
on  the  right  bank  of  the  Potomac  River  and  about  85  miles  below 
Washington,  D.  C.  It  has  a  navigable  length  of  about  4  miles.  The 
width  tetween  banks  at  the  mouth  is  1  mile  and  between  the  12-foot 
contours  the  channel  width  exceeds  3,000  feet.  The  lower  part  of  the 
creek  for  a  distance  of  li  miles  above  the  mouth  is  three-fourths  of  a 
mile  to  a  mile  in  width,  with  a  navigable  depth  of  13  feet,  affording  a 
safe  harbor  during  northeast  to  southeast  storms. 

At  the  Narrows,  2  miles  above  the  mouth,  the  stream  suddenly  con- 
tracts to  a  width  of  650  feet,  and  the  channel  is  obstructed  by  a  sand 
bar  over  which  but  4  feet  could  be  carried  at  low  tide.  This  bar  has 
constituted  the  principal  obstruction  to  navigation. 

After  passing  Narrows  Bar  a  depth  of  10  to  14  feet  is  found  in  the 
channel,  gradually  shoaling  to  about  9  feet  near  Cupelo  Point,  3  miles 
above  the  mouth,  and  thence  to  about  6  feet  at  Drum  Bay,  the  head  of 
navigation,  4  miles  above  the  mouth. 

,The  present  approved  project,  adopted  November  29, 1892,  provides 
for  dredging  a  channel  150  feet  wide  and  9  feet  deep  at  low  tide  through 
the  bar  at  the  Narrows.  The  estimated  cost  was  originally  $15,000. 
This  estimate  was  revised  in  1897  and  reduced  to  $11,100. 

The  total  of  appropriations  to  date  is  $9,000. 

The  total  expenditure  to  the  close  of  the  year  ending  June  30, 1900, 
was  $8,777.87.  It  resulted  in  a  dredged  channel  through  Narrows  Bar 
150  feet  wide  and  9  feet  deep  for  about  1,150  feet  (or  about  two-thirds 
of  the  length  of  the  bar),  the  remaining  third  (575  feet)  beings  dredged 
to  a  depth  of  9  feet  for  a  middle  width  of  110  feet,  with  a  strip  on  each 
side  20  feet  in  width  and  6  feet  in  depth. 

The  available  funds  being  practically  exhausted,  no  work  of  improve- 
ment was  in  progress  during  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  over  the 
shoalest  part  of  the  locality  under  improvement  was  about  9  feet. 

The  benefit  to  navi^tion  and  commerce  from  the  work  already  done 
has  been  considerable,  as  large  sailing  vessels  and  regular  lines  of 
steamers  now  enter  the  creek,  which  was  impossible  previous  to  the 
improvement. 

Repeated  efforts  have  been  made  to  obtain  conunercial  statistics  for 
this  work,  but  without  success. 

July  1,  1900,  balance  unexpended $222.13 

July  1,  1901,  balance  unexpended 222.13 

Amount  (estimated)  required  for  completion  of  existing  project 2, 100. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 2, 100. 00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
.    4,  1897. 

(See  Appendix  J  5.) 
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6.  Rappahannock  Rvoer^  Yirginia. — ^The  Rappahannock  is  navigable 
from  its  mouth  in  Chesapeake  Bay  to  Fredericksburg,  Va.,  106  miles. 
The  ruling  depth  at  the  mouth  is  6  fathoms,  which  depth  holds  to 
Jones  Pomt,  28  miles  above,  while  17  feet  can  be  carried  to  Tappa- 
hannock,  41  miles  from  the  mouth.  The  width  at  Port  Royal,  77 
miles  fi'om  the  mouth,  is  about  1,500  feet,  whence  it  gradually 
decreases  to  350  feet  at  Fredericksburg.  In  1871,  prior  to  tne  incep- 
tion of  the  improvement,  6  feet  could  be  carried  to  within  a  mile  of 
Fredericksburg,  and  thence  4  feet  to  the  town. 

The  obstructions  to  navigation  before  improvement  was  undertaken 
were  nine  bars  between  Tappahannock  and  Fredericksburg,  over  which 
the  ruling  depths  were  from  4  to  lOi  feet. 

The^  present  approved  project,  adopted  in  1879,  amendatory  of  the 
original  project  of  1871,  provides  for  dredging  a  channel  100  feet  wide 
and  10  feet  deep  through  the  bars  between  Fredericksburg  and  Port 
Royal,  and  one  200  feet  wide  and  15  feet  deep  between  Port  Royal  and 
Tappahannock.    Total  estimated  cost  of  the  revised  project,  $381,500. 

The  appropriations  for  this  improvement  from  March  3,  1871,  to 
date  aggregate  $267,500,  or  an  average  of  less  than  $9,000  per  annum. 

The  amount  expended  to  June  30, 1900,  was  $254,539.74.  It  resulted 
in  improvement  of  seven  bars  between  Fredericksburg  and  Port  Royal, 
as  follows: 


Name  of  bar. 


MUes 

above 

month  of 

Depth  at 

completion 

of 

Depth  at 
time  of  last 

river. 

last  work. 

FeeL 

Fttt, 

94 

10 

9* 

98 

10 

9i 

102 

m 

103 

9 

104 

9 

106 

10 

10 

106 

10 

Farleyvale 

Castle  Ferry. . . 

Spottswood 

Pratt  Reach... 

Bernard 

PoUock 

Fredericksburg 


The  amount  expended  during  the  fiscal  year  ending  June  30,  1901. 
was  $7,275.97.  It  consisted  in  dredging  by  contract  19,730  cubic  yards 
of  material  at  Fredericksburg  and  Pollocks  bars,  affording  10  feet  in 
depth  on  them. 

The  work  done  to  date  has  resulted  in  a  channel  affording  generally 
a  maximum  draft  at  mean  low  tide  of  7i  feet  carried  to  Fredericfa- 
burg  and  9i  feet  to  within  4^  miles  of  that  place. 

The  work  required  to  complete  the  project  is  continuation  of  dredg- 
ing and  of  dike  construction  where  necessary  for  maintenance  of  ffie 
channels.  Many  of  the  old  dikes  are  much  in  need  of  repairs.  These 
dikes  not  only  serve  to  regulate  the  width  of  channel,  but  also  serve  to 
retain  dredged  material  from  getting  back  into  the  channels. 

The  value  of  the  improvement  mav  be  inferred  from  an  examination 
of  the  following  table  of  commercial  statistics: 


Tonnage  for—  Tons. 

1888 83,600 

1890 83,830 

1892 n26,333 

1893 » 141, 750 

1894 ^44,070 

1895 »151,466 


Tonnage  foi^-  Tons. 

1896 '161,196 

1897 >  158, 108 

1898 »166,586 

1899 >167,862 

1900 '190,827 


'  Furnished  by  Mr.  William  D.  Scott,  Frederickflburg,  Va. 
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The  principal  articles  of  commerce  are  grain,  oysters,  fertilizers, 
cattle,  farm  produce,  and  general  merchandise. 

At  Fredericksburg  Bar  new  deposits  of  sand  are  formed  by  each 
recurring  freshet,  and  the  annual  reports  for  a  number  of  years  past 
have  referred  to  the  necessity  of  an  annual  appropriation  of  $7,500 
for  removal  of  such  deposits  ]^rom  this  bar  alone.  Owing  to  the  con- 
tinued shoaling  this  past  spring,  which  threatened  to  shut  off  steamers 
from  Fredericksburg  lanaing,  it  was  decided  to  apply  a  part  of  the 
funds  which  had  been  reserved  from  the  last  appropriation  for  dike 
repairs  to  the  relief  of  navigation  by  dredging  so  far  as  the  compar- 
atively small  amount  would  go.  Accordingly  a  contract,  after  adver- 
tisement, was  made  June  4, 1901,  with  W.  H.  French,  of  Norfolk,  Va., 
for  the  removal  of  about  10,500  cubic  yards  from  the  Fredericksburg 
channel.  Dredging  under  this  contract  will  be  prosecuted  during  the 
coming  season. 

It  is  proposed  to  expend  the  sum  asked  for  the  fiscal  year  ending 
June  30,  1903,  in  dredging  the  bars,  in  dike  construction  and  repair, 
and  in  maintenance  of  the  dredged  channel,  the  dred^ng  to  be  at 
Fredericksburg  and  Spottswood  fitrs  and  dike  construction  and  repair 
mainly  at  the  same  bars. 

July  1,  1900,  balance  unexpended $12,960.26 

June  30,  1901,  amount  expended  during  fiscal  year 7,275.97 

July  1,  1901,  balance  unexpended 5,684.29 

July  1,  1901,  outstanding  liabilitiee 25.00 

July  1,  1901,  balance  available 5,659.29 

July  1,  1901,  amount  covered  by  uncompleted  contracts 3, 360. 00 

I  Amount  (estimated)  required  for  completion  of  existing  project 114, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  unprovement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,1901 30,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  6.) 

7.  Urbana  Greek.  Virgvnia. — Urbana  Creek  enters  Rappahannock 
River  from  the  rignt  bank  at  a  point  about  16  miles  above  its  mouth. 
In  1874  a  bar  existed  outside  the  mouth,  over  which  but  6i  feet  depth 
could  be  carried  at  low  tide.  In  1882  a  shoal  within  the  creek,  having 
a  least  depth  of  7  feet,  and  near  the  town  of  Urbana,  was  regarded  as 
obstructing  steamboat  navigation. 

The  project  for  improvement  adopted  in  1879  comprised  excavation 
of  a  channel  150  feet  wide  and  10  feet  deep  through  the  outer  bar; 
estimated  cost,  $20,000.  This  project  was  modified  m  1883  to  include 
dredging  through  the  inner  bar,  and  in  1888  to  include  jetties  at  the 
mouui  to  maintain  the  channel.  The  revised  estimated  cost  was 
li»4,580. 

On  account  of  the  exposed  position  of  the  channel  through  the  outer 
bar  the  work  suflfered  rrom  the  action  of  northwesterly  wmds,  which 
caused  shoaling  in  the  channel  and  a  diminution  in  its  width.  In  April, 
1897,  a  survey  was  made  to  determine  the  extent  of  change  in  the 
channels,  and  an  estimate  rendered  in  June  following  of  the  cost  of 
completing  the  project  by  dredging  and  construction  of  a  jetty  to 
protect  the  channel  dredged  through  the  outer  bar.  This  cost,  added 
to  the  amounts  expended  to  date,  increases  the  estimated  cost  of  the 
Resent  project  to  ^0,000. 
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The  appropriations  for  this  work  from  March  3,  1879,  to  March  3, 
1899,  aggregated  $33,500. 

The  amount  expended  to  include  June  30,  1900,  was  $32,530.58. 
It  resulted  in  securing  a  channel  10  feet  deep  and  150  feet  wide 
through  the  outer  bar  and  a  channel  10  feet  deep  and  135  feet  wide 
through  the  inner  bar,  with  a  small  turning  basin  10  feet  deep  at  the 
steamboat  wharf. 

A  contract  was  made  October  29,  1900,  for  about  $720  worth  of 
dredging  at  Urbana  Creek  (the  funds  being  a  small  balance  from 
appropriations)  to  be  done  under  the  same  contract  for  certain  dredg- 
ing in  York,  Mattaponi,  and  Pamunkey  rivers  and  Milford  Haven,  Va. 
The  contractor  has  been  engaged  at  other  of  the  localities,  and  no  dredg- 
ing was  done  at  Urbana  Creek  during  the  fiscal  year  ending  June  30, 
1901. 

The  maximum  draft  that  could  be  carried  through  the  channels  on 
June  30,  1901,  at  low  tide,  was  about  9.5  feet. 

The  improvement  has  been  of  benefit  to  commerce  and  navigation 
by  permitting  the  entrance  of  sailing  vessels  to  the  creek,  and  enabling 
one  of  the  steamers  of  the  Weems  Line,  Baltimore  to  Fredericksburg, 
to  enter  the  creek  and  land  at  the  wharf. 

The  value  of  the  commerce  and  navigation  of  the  stream  is  indicated 
by  the  following  table  of  commercial  stetistics.  The  principal  articles 
or  commerce  are  oysters,  railroad  ties,  coal,  grain,  lumber,  wood, 
farm  produce,  guano,  and  general  merchandise. 


GOMMEBCIAL  BTATISnGB. 


Calendar  year— 

Reported 

bylir.F.A. 

Bristow. 

Reported 

by  Mr.  J.  D. 

GresBitt. 

1891 ---- 

Tom. 
19,500 
20,095 
55,885 
82,395 
66,630 
137,485 
153,875 
179,543 

Tbfu. 
22,100 

1892 

17,126 

1898 

61,290 

1894 

88,806 
92,320 

1895 

1896 

188,925 
181,500 
179,414 

1897 

1900 

Commercial  statistics  received  for  1898  and  1899  were  not  in  a  form  to  be  used. 

The  sum  asked  for  the  fiscal  vear  ending  June  30,  1903,  will  be  ex- 
pended in  dredging,  chiefly  at  the  inner  bar,  and  in  maintenance  of  the 
outer  channel  by  jetty  work. 

July  1,  1900,  balance  unexpended $969.32 

JuneSOy  1901,  amount  expended  during  fiscal  year 191.32 

July  1,  1901,  balance  unexpended 


778.00 


720.00 


July  1,  1901,  amount  covered  by  uncompleted  contracts 

Amount  (estimated)  required  for  completion  of  existing  project 36, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  J  7.) 

8.  HarboT  at  Wlford  Hiwen^  Virginia. — Milford  Haven  is  a  tidal 
estuary  of  Chesapeake  Bay,  situated  on  its  western  shore,  near  Cherry 
Point,  at  the  mouth  of  Piankatank  River,  and  about  35  miles  north  of 
Old  Point  Comfort.    The  haven  is  about  4  miles  long  and  from  one-half 
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mile  to  1  mile  wide.  Its  general  direction  is  northwest  and  southeast. 
The  depth  in  the  channel  ranges  from  6i  to  15  feet,  but  is  generally  7 
feet  or  more.  The  haven  has  two  entrances,  one  at  the  northwest  end, 
at  Hills  Bay,  an  arm  of  the  Piankatank  River,  about  2  miles  from 
Cherry  Point,  and  another  at  the  southeast  end,  on  Chesapeake  Bay, 
about  6  miles  below  Cherry  Point,  thus  separating  from  the  main 
•shore  a  considerable  body  of  land  known  as  Gwynns  Island.  Both 
entrances  are  obstructed  by  bars.  The  southeast  entrance  is  exposed 
and,  as  the  bar  has  a  ruling  depth  of  but  5  feet,  is  but  seldom  used. 
The  northwest  entrance  from  Piankatank  River  is  the  one  generally 
used  by  vessels  and  steamers  entering  the  haven^  and  before  maprove- 
ment  the  bar  obstructing  this  entrance  had  a  ruhng  depth  of  8  feet. 

The  original — which  is  also  the  present — project  for  improvement 
was  adopted  by  act  of  Congress  of  March  3,  1899,  and  proposed  the 
dredging  of  a  cnannel  10  feet  deep,  with  a  minimum  widtn  of  200  feet, 
through  this  bar,  at  an  estimated  cost  of  $12,500. 

By  act  of  Congress  approved  June  6,  1900,  it  was  provided  that 
"The  unexpended  balance  of  the  appropriation  for  the  improvement 
of  the  harbor  at  Milford  Haven,  Virginia,  or  any  part  thereof,  may, 
in  the  discretion  of  the  Secretary  of  War,  be  used  for  the  improvement 
of  the  bar  within  said  harbor."  This  inner  bar  has  a  ruling  depth  of 
about  8  feet,  but  it  was  not  included  by  the  act  of  March  3,  1899,  in 
the  original  survey  or  project,  which  provided  only  for  the  bar  at  the 
"  entrance." 

The  amount  expended  to  include  June  30,  1900,  was  $1,518.21.  It 
resulted  in  providing  a  channel  10  feet  deep  at  low  tide,  with  a  mini- 
mum width  of  about  50  feet  entirely  through  the  outer  bar.  No  work 
had  been  done  on  the  inner  bar. 

During  the  past  fiscal  year  the  outer  channel  was  completed  to  the 
full  proiected  aimensions,  and  a  contract  was  let  for  dredging  the  inner 
bar,  under  the  same  contract  as  for  certain  dredging  to  be  done  in 
York,  Mattaponi,  and  Pamunkey  rivers  and  Urbana  Creek,  Virginia. 
The  contractor  having  been  engaged  at  other  of  the  above  localities,  no 
work  had  yet  been  done  upon  the  inner  bar,  but  it  will  be  done  during 
the  coming  fiscal  year. 

The  maximum  draft  that  could  be  carried  through  the  channels  on 
June  30,  1901,  at  low  tide,  was  about  10  feet  on  the  outer  bar  and 
about  8  feet  on  the  inner  bar. 

To  fully  complete  the  dredging  needed  at  the  inner  bar  will  require 
an  additional  appropriation  of  $5,000. 

The  value  of  the  commerce  and  navigation  at  this  place  may  be  seen  by 
referring  to  the  commercial  statistics.  The  principal  articles  of  com- 
merce are  oysters,  farm  produce,  fish,  flour,  and  general  merchandise. 

ComTnercial  statMcs,  Tons. 

Calendar  year,  1900 15,031 

July  1,  1900,  balance  unexpended $10, 981. 79 

June  30,  1901,  amount  expended  during  fiscal  year 7, 372. 79 

July  1,  1901,  balance  unexpended 3, 609. 00 


July  1 ,  1901,  amount  covered  by  uncompleted  contracts 1, 920. 00 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4.1897. 

(See  Appendix  J  8.) 
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9.  York  River ^  Virginia, — York  River  is  41  miles  long  and  dis- 
charges into  Che^sapeake  Bay  about  16  miles  above  Old  Point.  Entering 
the  river,  24  feet  can  be  carried  for  32  miles,  or  up  to  Potopotank  Bar,  9 
miles  below  Westpoint.  In  1880  the  ruling  depth  on  this  bar  was  18.5 
feet.  Westpoint  oar,  the  next  obstruction  to  navigation,  commences 
about  2  miles  below  and  extends  up  to  Westpoint.  Before  improve- 
ment it  had  a  ruling  depth  of  15.6  feet. 

The  original  project  for  improvement,  adopted  in  1880,  proposed 
dredging  channels  22  feet  deep  and  200  feet  wide  through  flie  bars. 
In  1884,  on  account  of  growth  of  trade,  the  width  was  increased  to  400 
feet,  and  in  1887  the  project  was  further  amended  to  include  construc- 
tion of  a  dike  along  the  right  bank  at  Westpoint  bar  to  maintain  the 
channel.  Total  cost  of  the  revised,  which  is  the  present,  project, 
$308,800. 

The  amount  expended  to  June  30, 1900,  was  $228,178. 23.  It  resulted 
in  a  dredged  channel  105  feet  wide  and  22  feet  deep  at  Potopotank,  and 
one  22  feet  deep  and  160  to  260  feet  in  width  at  Westpoint  bar.  This 
latter  channel  narrowed  and  shoaled  and  had  to  be  redredged.  A  train- 
ing  dike  10,142  feet  long  has  been  constructed  at  Westpoint  bar,  and 
examinations  of  the  channel  made  subseauen^  to  its  construction  show 
that  the  channel  dimensions  obtained  by  dredging  are  now  being  main- 
tained. 

Under  date  of  October  29, 1900,  a  contract  was  made  for  dredging 
in  York  River,  Virginia,  to  be  done  under  the  same  contract  for  cer- 
tain dredging  to  be  done  in  Mattaponi  and  Pamunkey  rivers,  Milford 
Haven,  and  Urbana  Creek,  Virginia. 

During  the  past  fiscal  year  a  portion  of  the  channel  near  the  lower 
end  of  the  dike,  where  it  had  not  been  dredged  since  the  construction 
of  the  dike,  was  dredged  under  the  above  contract  to  a  depth  of  20 
feet  at  low  tide,  and  the  excavated  material  deposited  behind  the  dike, 
thus  adding  greatly  to  its  stability. 

The  maximum  draft  that  could  be  carried  through  the  channels  on 
June  30,  1901,  at  low  tide,  was  about  20  feet. 

The  work  remaining  to  be  done  to  complete  the  project  is  the  dredg- 
ing necessary  to  complete  a  channel  400  teet  wide  and  22  feet  deep  and 
the  extension  and  maintenance  of  the  dike. 

A  large  and  important  commerce  has  been  benefited  by  this  improve- 
ment. Westpoint  was  for  years  the  cotton-shipping  point  of  the 
Southern  Kailway  Company.  In  1896  this  company  established  a  new 
shipping  point  near  Norfolk,  Va.,  and  freight  carrying  on  the  York 
River  fell  off  considerably. 

While  the  amount  of  river  commerce  is  still  below  what  it  was  prior 
to  1896,  extensive  new  industries  have  been  and  are  being  established 
at  Westpoint,  and  there  is  a  demand  for  the  widening  of  the  channels 
to  their  full  projected  width  with  a  depth  of  at  least  20  feet. 

The  following  table  shows  the  tonnage  of  the  river  from  1888  to 
1894: 

Reported  for—  Tons. 

188S 285,480 

1889 328,363 

1890 418,190 

1891 304,338 

Repeated  efforts  have  been  made  to  procure  commercial  statistics  for 
years  subsequent  to  1894,  but  without  success. 


Tons. 


Reported  for — 

1892 345,559 

1893 351,390 

1894 379,808 
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July  1,1900,  balance  unexpended : $11,576.77 

June  30, 1901,  amount  expended  during  fiscal  year 8, 441. 98 


July  1, 1901,  balance  unexpended 3, 134. 79 

July  1,1901,  outstanding  Dabilities 342.79 


July  1,1901,  balance  available 2,792.00 


July  1, 1901,  amount  covered  by  uncompleted  contracts 2, 792. 00 


Amount  (estimated)  required  for  completion  of  existing  project 69, 050. 00 

Amount  tnat  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,1901 6,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  9.) 

10.  Mattaponi  River ^  Virginia. — ^The  Mattaponi  is  navigable  for 
small  steamers  and  vessels  from  its  mouth  to  Aylett,  about  39  miles, 
and  can  be  made  navigable  for  small  barges  from  Aylett  to  Monday 
Bridge,  16  miles.  The  obstructions  to  a  5i-foot  navigation  below 
Aylett  consist  of  seven  bars,  upon  which  the  ruling  depths  at  low  tide 
vary  from  2.4  to  3.8  feet.  Aoove  Aylett  there  are  numerous  bars, 
but  no  work  on  them  has  been  proposed.  The  river  was  also  obstructed 
by  snags,  wrecks,  and  overhanging  trees. 

The  original  project  for  improvement,  adopted  in  1880,  provided  for 
removal  of  snags,  wrecks,  ana  leaning  trees  below  Monday  Bridge,  and 
the  improvement  of  the  bars  below  Aylett  so  as  to  give  a  depth  of  Si- 
feet  at  low  tide  and  a  channel  width  of  40  feet.  This  project  was 
extended  bjr  the  terms  of  the  river  and  harbor  act  of  July  13,  1892, 
which  provided  for  the  removal  of  snaffs  as  far  up  as  Guineas  Bridge, 
near  Milford  Station,  on  the  Richmond,  Fredericksburg  and  Potomac 
Railroad.  Estimated  cost  of  this,  which  is  the  present  project, 
$72,100. 

The  amount  expended  to  June  30, 1900,  was  $25,678.68.  It  resulted 
in  the  removal  of  snags,  lo^,  and  overhanging  trees  from  the  river 
between  Robinsons  bar,  34  miles  above  the  mouth,  and  Monday  Bridge, 
21  miles  above  Robinsons,  and  in  keeping  the  river  below  Aylett  free 
from  such  obstiiictions,  and  also  in  tne  construction  of  2,297  linear 
feet  of  dike  at  Robinsons  bar. 

Amount  expended  during  the  fiscal  year  ended  June  30, 1901,  $10.08. 
No  work  was  done  during  the  past  fiscal  year. 

A  contract  for  dredging  was  made  October  29,  1900,  for  dredging 
in  Mattaponi  River,  to  be  done  under  the  same  contract  as  for  certain 
dredging  to  be  done  in  York  and  Pamunkey  rivers,  Milford  Haven, 
and  IJrbana  Creek,  Virginia.  The  contractor  having  been  engaged 
at  other  of  the  above-named  localities  no  work  has  been  done  in  Matta 
poni  River  during  the  fiscal  year  ending  June  30,  1901.  The  work 
will,  however,  be  done  early  in  the  coming  fiscal  year. 

The  work  already  done  upon  this  river  has  been  of  benefit  to  the 
existing  commerce,  the  amount  of  which  is  shown  by  the  following 
table.  As  snags  and  other  obstructions  form  in  greater  or  less  degree 
after  every  freshet,  much  of  the  work  done  has  had  to  be  gone  over 
again.  Before  any  work,  for  improvement  was  undertaken  the  trade 
was  limited. 
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Tonnage  by  years. 


Tons. 


1890 32,650 

1891 52,060 

1892 32,690 

36,420 


TODB. 

1894 39,300 

1899 44,700 

1900 42,500 


Commercial  statistics  for  the  years  1895-1898  could  not  be  procured. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  channel  June  30,  1901,  was  2.5  feet  at  Walker 
Bar. 

July  1, 1900,  balance  unexpended $4,121.32 

June  30, 1901,  amount  expended  during  fiscal  year 10.08 

July  1, 1901,  balance  unexpended 4,  111.  24 

July  1,  1901,  amount  covered  by  uncompleted  contracts 2, 668. 00 

Amount  (estimated)  required  for  completion  of  existing  project 42, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  J  10.) 

11.  Pamfiunkey  River^  Virginia. — ^The  Pamunkey  River  is  navigable 
from  its  mouth,  at  Westpoint,  on  York  River,  to  Hanovertown,  a  dis- 
tance of  about  59  miles.  Seven  feet  of  depth  at  low  water  can  be  car- 
ried to  Buckland  Bar,  38i  miles  above  Westpoint.  Above  this  bar  are 
six  bars,  extending  along  the  river  for  about  15i  miles,  the  ruling 
depths  on  which  vary  from  5i  to  li  feet,  excepting  on  the  Upper  or 
Indian  Table  Bar,  which  is  exposed  at  low  tide.  Besides  these  bars 
are  logs,  snags,  and  overhanging  trees. 

The  project  lor  improvement,  adopted  in  1880  and  amended  in  1885, 
contemplated  7-foot  navigation  to  Bassett  Ferry,  47  miles  from  West- 
point;  thence  5  feet  to  Wormley  Landing,  54  miles;  thence  3  feet  to 
Hanovertown,  the  7-foot  channel  to  have  a  width  of  ]00  feet  and  the 
other  channels  40  feet.  The  wrecks,  snags,  logs,  and  trees  obstructing 
navigation  between  Garlick  Ferry  and  Hanovertown  were  also  to  be 
removed.  The  cost  of  this  amended  project,  which  is  the  present 
project,  was  estimated  at  $32,500. 

The  total  expenditure  to  June  30, 1900,  was  $22,618.43.  It  resulted 
in  removing  several  times  snags  and  similar  obstructions  from  about 
30  miles  of  river,  in  removing  parts  of  seven  wrecks,  and  in  partly 
improving  Spring  and  Skidmore  bars,  43  and  47  miles,  respectively, 
from  Westpoint. 

Under  date  of  October  29, 1900,  a  contract  was  made  for  dredging  in 
Pamunkey  River,  Virginia,  to  be  done  under  the  same  contract  as  for 
certain  dredging  to  be  done  in  York  and  Mattaponi  rivers,  MiLford 
Haven,  and  Urbana  Creek,  Virginia.  The  contractor  has  been  engaged 
at  other  of  the  above  localities  and  no  work  was  therefore  done  in 
Pamunkey  River  during  the  fiscal  year  ending  June  30,  1901.  The 
work  will  be  done  early  m  the  coming  fiscal  year. 

The  maximum  drafts  that  could  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  channels  June  30,  1901,  were  as  follows:  In 
the  7-foot  channel,  5.3  feet;  in  the  5-foot  channel,  3.5  feet;  and  in  the 
3-foot  channel,  2.2  feet. 
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The  commerce  of  this  river  amounted,  according  to  reports  received, 
to  50,420  tons  in  1893,  and  42,250  tons  in  1894,  the  greater  part  of  the 
latter  being  railroad  ties  and  wood.  There  is  scarcely  any  trade  on 
the  5  miles  immediately  below  Hanovertown.  The  tonnage  of  the 
river  for  1899  is  stated  as  about  44,600  tons.  Commercial  statistics 
for  the  years  1896  to  1898  and  for  1900  could  not  be  obtained. 

The  work  remaining  to  be  done  to  complete  the  existing  project  con- 
vsi&ts  in  dredging,  construction  of  dikes,  and  removal  of  snags  and 
logs. 

July  1,  1900,  balance  unexpended $2, 881. 57 

June  30,  1901,  amount  expended  during  fiscal  year 6. 40 


July  1,  1901,  balance  unexpended 2, 875. 17 


July  1,  1901,  amount  covered  by  uncompleted  contracts 2, 116. 00 


Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1 ,  1901 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  J  11.) 

12,  Janiea  River^  Viramia, — Prior  to  1870  a  small  sum  had  been 
expended  with  some  advantage  to  navigation,  but  the  improvement 
was  not  regularly  undertaken  by  the  United  States  until  that  year. 
The  original  condition  of  the  river  between  Richmond  and  its  mouth 
as  to  depth,  width,  and  general  availability  for  purposes  of  navigation 
before  its  improvement  was  begun  in  1870,  was  about  as  follows: 

Between  the  mouth  of  the  Appomattox  and  Richmond,  then  a  dis- 
tance of  35  miles,  instead  of  30  miles,  as  at  present,  the  canal  at  Dutch 
Gap  not  being  navigable,  the  niling  depth  at  mean  low  tide  was  7 
feet,  that  depth  obtaining  on  Rocketts  Reef  at  Richmond  and  on  Rich- 
mond Bar,  7  miles  below.  The  channel  was  close  and  indirect  at 
some  points,  and  was  obstructed  in  Trents  Reach,  in  the  bend  just 
above  Dutch  Gap,  17i  miles  below  the  city,  by  a  shoal  on  which  only 
8  feet  could  be  carried  and  by  obstructions  placed  during  the  civil 
war  by  the  Federal  authorities. 

The  channel  was  also  obstructed  by  wrecks  at  Graveyard  Reach  and 
Chaffins  B'uff,  10  miles  and  8  miles,  respectively,  below  Richmond. 

The  channel  at  Drewry  Bluflf  and  Warwick  Bar,  situated  about  7  and 
4i  miles,  respectively,  below  the  city  was  almost  impassable  on  account 
of  obstructions  placed  during  the  civil  war,  consisting  at  each  locality  of 
the  remains  of  a  military  bridge,  lines  of  stone  cribs,  and  sunken  vessels. 

The  ruling  depth  in  the  reach  between  the  mouths  of  the  James  and 
the  Appomattox,  a  distance  of  69.4  miles,  was  15  feet  on  Harrisons 
Bar,*  about  38  miles  below  Richmond,  and  on  Goose  Hill  Flats,  71 
miles  below. 

The  original  project  was  to  give  18  feet  depth  at  full  tide  to  Rich- 

*  The  United  States  Coast  and  Geodetic  Survey  chart  of  1852  shows  a  depth  of  13  J 
feet  at  Harrisons  Bar.  The  United  States  engineer  chart  of  1877,  prior  to  which  no 
work  was  done  at  the  bar,  shows  15  feet. 
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mend,  with  a  channel  width  of  180  feet  from  Harrisons  Bar  to  the  city 
docks,  the  excavation  in  rock  to  be  18^  feet.  The  average  rise  of  tide 
is  2i  feet.  Work  on  this  project  was  well  advanced  when  Congress, 
July  6,  1884,  adopted  another  of  22  feet  at  mean,  low  tide  from  Rich- 
mond to  the  sea.  The  width  to  be  given  the  channel  is  400  feet  from 
the  sea  to  City  Point,  300  feet  from  there  to  Drewry  Bluff,  and  thence 
200  feet  to  Richmond,  estimated  to  cost  $4,500,000.  A  large  part  of 
the  excavation  has  been  and  will  be  in  solid  rock,  and  the  cost  is  neces- 
sarily great.  Operations  consist  in  dredging,  rock  excavation,  and  the 
contraction  and  regulation  of  the  waterway  by  means  of  dikes  and 
jetties. 

Work  has  been  generally  done  first  on  the  shoalest  places  in  the  river, 
with  a  view  to  obteining  tne  greatest  benefit  to  commerce  in  the  short- 
est time. 

The  amount  expended  on  the  improvement,  to  include  June  30, 1900, 
was  $1,812,106.28.  It  resulted  in  a  channel  with  a  niling  depth  of  16i 
feet  at  mean  low  tide  and  general  width  of  90  to  100  feet  from  Hamp- 
ton Roads  to  Richmond,  excepting  at  a  point  in  the  channel  between 
Jetties  23  and  25,  about  li  miles  below  Richmond,  where  there  was  an 
isolated  rock  on  which  the  depth,  at  mean  low  tide,  was  14i  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1901, 
was  $59,363.97.  The  results  derived  from  this  expenditure  are  as 
follows: 

Increased  channel  dimensions  on  Rocketts  Reef  between  the  lower 
city  line  of  Richmond  and  Jetty  B,  a  distance  of  775  feet,  from  about 
14t  to  16i  feet  deep  by  about  50  feet  wide,  to  18  feet  deep  by  100  feet 
wide;  channel  enlargement  on  Goode  Rocks  section  between  Jetties  28^ 
and  32,  for  a  distance  of  1,115  feet,  and  on  Richmond  Bar,  between 
Jetties  32  and  40,  a  distance  of  about  1,700  feet,  by  widening  from  90 
to  100  feet  to  150  feet  and  deepening  the  parts  widened  to  18  feet  below 
mean  low  water. 

The  maximum  draft  that  could  be  carried  on  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  reach  under  improvement,  viz, 
in  Stearns  Dike  section,  from  1  to  1^  miles  below  Richmond,  was  16i 
feet. 

With  the  small  balance  of  appropriations  available  it  is  proposed  to 
enlarge  the  channel  and  remove  obstructions  during  the  coming  fiscal 
year,  so  far  as  the  funds  will  admit  of. 

The  value  to  commerce  of  an  improvement  of  this  river  is  shown  by 
the  following  table  of  river  tonnage  between  1890  and  1900: 


Tons. 

1890 743,122 

1891 739,308 

1892 616,755 

1894 ^ 616,269 

1895 602,582 


Tods. 

1896 680,935 

1897 661,909 

1898 472,  778 

1899 571,802 

1900 609,411 


The  amount  estimated  for  the  fiscal  year  ending  June  30,  1903,  is 
for  widening  and  deepening  the  channel  immediately  below  Richmond, 
mostly  by  rock  excavation;  for  widening  and  deepening  channels  by 
dredging,  principally  at  Warwick  and  Harrisons  oars,  Dancing  Point 
Shoals,  Swans  Point,  and  Goose  Hill  Flats;  and  for  maintenance  of 
dikes  and  jetties. 
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July  1,1900,  balance  unexpended $110,393.72 

June  30,  1901,  amount  expended  during  fiscal  year 59, 363. 97 

July  1,  1901,  balance  unexpended 51, 029. 75 

July  1,  1901,  outstanding  liabilities 1,197.00 

July  1,  1901,  balance  available 49,832.75 

July  1,  1901,  amount  covered  by  imcompleted  contracts 9, 854. 00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 317, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  190S,  in  addition  to  the  balance  available  July  1,  1901 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  J  12.) 

13.  Protection  ofJameatovm  Island^  VirgmicL — ^The  river  and  harbor 
act  of  1894  contained  an  item  of  $10,000  for  protection  of  Jamestown 
Island.  The  shore  had  been  wearing  away  i«r  years  from  action  of 
waves,  and  the  erosion  had  reached  a  point  where  protection  was 
required  if  the  old  landmark  was  to  be  preserved.  The  appropriation 
was  applied  to  construction  of  a  wall  faced  with  granite  laid  without 
mortar  in  front  of  the  threatened  portion  of  the  island,  to  grading  and 
turfing  the  bank  behind  the  wall,  and  to  construction  of  several  groins 
in  front  of  it.     This  work  was  completed  in  1895. 

The  soil  of  the  island  is  light  and  easily  moved.  The  funds  did  not 
admit  of  covering  the  pai*t  requiring  protection  with  the  kind  of  work 
desirable.  Stonns,  especially  those  of  the  winter  of  1895  and  1896, 
greatly  damaged  the  work. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $16,000  for 
this  protection. 

Examination  of  the  eroded  front  was  made  during  the  winter  of 
1896  and  1897,  and  a  plan  for  the  application  of  the  appropi-iation  of 
1896  was  decided  upon.  No  work  or  construction,  however,  could  be 
undertaken  until  satisfactory  arrangements  should  be  made  whereby 
working  parties  could  go  upon  certam  land  the  protection  of  the  front 
of  which  would  have  constituted  the  principal  part  of  the  work.  Full 
understanding  in  that  respect  was  not  finally  arrived  at  until  the  10th 
of  June,  1899,  at  which  time  the  remaining  permit  needed  to  enable 
the  United  States  engineer  to  enter  upon  the  ground  was  received.  In 
the  fall  of  1899  an  additional  examination,  including  needed  borings, 
was  made  at  the  site  of  the  work  with  the  result  of  revising  the  plan 
of  1897  in  accordance  with  conditions  obsei*ved  in  1899.  The  plan  as 
revised  consists  of  a  revetment  of  closely  laid  flagstones  or  concrete 
blocks,  with  backing  of  macadam  placed  against  the  slope  of  the  island 
bank  or  embankments  where  the  latter  occur,  the  outer  toe  of  embank- 
ments and  revetment  to  be  buttressed  by  a  line  of  piles  cut  off  at  low 
water  and  united  by  a  string  piece  to  which  driven  sheet  piling  is  to 
be  spiked,  the  pile  buttress  to  be  protected  by  stone  riprap  where  found 
necessary.  It  is  expected  to  protect  about  1,350  linear  feet  of  bank 
with  the  present  funds. 

The  work  of  the  past  fiscal  year  on  the  bank  protection  began  in 
February  under  contract  and  was  carried  on  throughout  the  rest  of  the 
year;  it  is  in  an  unfinished  condition. 

The  amount  expended  on  this  work  to  include  June  30,  1900,  was 
$9,953.02,  about  96  per  cent  of  which  pertains  to  the  old  work  of  1895. 
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The  protection  of  this  island  can  not  be  said  to  be  necessary  to  the 
improvement  or  conservation  of  the  navi^^ation  of  James  River. 

July  1,  1900,  balance  unexpended : $15,046.98 

June  30,  1901 ,  amount  expended  during  fiscal  year 581. 43 

July  1,  1901,  balance  unexpended 14, 465. 55 

July  1,  1901,  outstanding  habilitiea 185.00 

July  1,  1901,  balance  available 14,280.55 

July  1 ,  1901 ,  amount  covered  by  uncompleted  contracts 14, 000. 00 

(See  Appendix  J  13.) 

EXAMINATION   MADE   IN   COMPLIANCE   WITH  EMERGENCY  MVEB  AND 
HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Lieutenant-Colonel  Allen  submitted  report  dated  September  12, 1900, 
on  preliminary  examination  of  QuaTitico  Greeks  Virginia.  It  is  bis 
opinion,  concurred  in  by  the  Chief  of  Engineers,  that  improvement  of 
the  locality  by  the  General  Government  is  not  advisable.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doe.  No.  101,  Fifty- 
sixth  Congress,  second  session.     (See  also  Appendix  J  14.) 

IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  APPROACHES, 
AND  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  VIRGINIA  AND 
NORTHEASTERN  NORTH  CAROLINA. 

This  district  was  in  the  charge  of  Maj.  James  B.  Quinn,  Corps  of 
Engineers.  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

1.  Harbor  at  N(rrfolk  and  its  approa/ihes^  Virginia. — This  harbor  in 
its  original  condition  could  accommodate  vessels  of  20  feet  draft  at 
mean  low  water  as  far  as  the  navy-yard,  on  the  Southern  Branch,  near 
Norfolk,  and  to  wharves  on  the  Eastern  Branch  the  draft  was  limited 
by.  shoals  to  about  15  feet  at  the  same  stage  of  the  tide.  The  rise  and 
fall  of  tides  averages  2.7  feet. 

The  existing  project,  approved  in  1885  and  amended  in  1890,  calls 
for  a  channel  25  feet  deep  at  mean  low  water  to  within  75  feet  of  the 
established  pierhead  line  from  the  navy -yard,  on  the  Southern  Branch, 
to  Fort  Norfolk,  and  from  the  Campostella  Bridge,  on  the  Eastern 
Branch  of  the  Elizabeth  River,  to  its  junction  with  the  Southern  Branch. 
From  Fort  Norfolk  to  deep  water  in  Hampton  Roads  the  channel  width 
required  is  500  feet  to  the  depth  above  mentioned.  Under  the  amend- 
ment of  1890  a  provision  for  an  anchorage  near  the  mouth  of  the  West- 
ern Branch,  to  have  25  feet  depth  at  mean  low  water,  was  added.  The 
total  estimated  c'ost  of  improvement  under  the  project  is  $1,041,744.56. 

To  June  30,  1900,  $1,310,914.40  had  been  expended,  resulting  in  the 
accomplishment  of  all  conteniplated  work  witn  the  exception  of  the 
dredging  of  the  section  of  the  Eastern  Branch  between  the  Norfolk  and 
Western  Railroad  and  the  Campostella  bridges,  and  a  small  area  on  the 
Berkle}^  side  at  the  mouth  of  the  Southern  Branch.     Under  a  separate 

rojeet,  approved  July  21,  1S9S,  a  channel  450  feet  wide  and  28  feet 

eepat  mean  low  water  was  excavated  from  the  nav^'^-yard  to  Hamp- 
ton Koads,  and  the  cost  thereof  (^35t),516.42)  has  been  included  in  the 
expenditures  reported  above. 

No  active  work  has  been  done  in  the  past  fiscal  year,  the  expendi- 
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tures  reported  being  in  connection  with  tlie  preliminary  examination 
and  making  estimate  of  cost  of  attaining  depth  of  28  feet  in  front  of 
piers  at  Pinner  Point  out  to  the  channel,  ancl  for  locating  and  plotting 
new  wharves  constructed  in  the  harbor  for  office  records. 

A  draft  of  28  feet  can  be  carried  at  mean  low  water  to  the  navy -yard 
above  Norfolk. 

July  1,  1900,  balance  unexpended $3,601.02 

June  30,  1901 ,  amount  expended  during  fiscal  year 133. 79 

July  1,  1901,  balance  unexpended 3,467.23 

Amount  (estimated)  required  for  completion  of  existing  project 56, 774. 56 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1 ,  1901 36, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  K  1.) 

^.  Western  Branch  of  Elizabeth  Biver^  Vh^giyiia, — This  river  pnor 
to  improvement  had  a  12-foot  mean  low-water  channel  from  60  to  300 
feet  wide. 

The  existing  project,  approved  September  2,  1896,  is  to  attain  a 
channel  200  feet  wide  and  20  feet  deep  at  mean  low  water,  to  extend 
from  the  20-foot  contour  in  Norfolk  Harbor  for  a  distance  of  about  1 
mile  up  the  river  from  that  point.  The  estimated  cost  for  such  a  chan- 
nel was  145,000. 

To  June  30, 1900, 144,626.23  had  been  expended,  with  the  result  that 
the  channel  as  projected  had  been  provided. 

No  expenditures  were  made  during  the  past  fiscal  year.  On  June  30, 
1901,  a  vessel  drawing  20  feet  of  water  could  navigate  over  the  extent 
of  the  improved  channel  at  mean  low  tide. 

July  1,  1900,  balance  unexpended $373.77 

July  1,  1901,  balancfe  unexpended 373.77 

(See  Appendix  K  2.) 

3.  No/nsemond  River ^  Virginia. — In  its  original  condition  a  5-foot 
channel  existed,  which  was,  nowever,  obstruc^d  by  wrecks  and  snags. 
At  a  cost  of  $37,000,  an  8-foot  mean  low-water  channel  was  provided 
between  1873  and  1878,  and  this  depth  was  available  for  navigation 
when  the  present  scheme  to  secure  a  depth  of  12  feet  at  mean  low  water 
from  the  mouth  to  Suflfolk,  Va.,  was  adopted. 

The  existing  project,  approved  December  18,  1888,  is  to  secure  a 
channel  12  feet  deep  at  mean  low  water  from  Suffolk,  Va.,  to  Town 
Point,  100  feet  wide  on  the  bottom  from  the  former  place  to  the  West- 
ern Branch,  and  from  200  to  400  feet  wide  at  the  bottom  thence  to 
Town  Point.  It  also  provides  for  a  turning  basin  200  feet  square  a 
short  distance  below  Suffolk.  Estimated  cost  of  work  to  be  done 
thereunder,  $152,600. 

The  district  officer  states  that  ample  provision  will  be  made  for  all 
present  commercial  requirements  if  a  channel  width  of  80  feet  be 
attained^  and  the  division  engineer  is  of  the  same  opinion.  This  result 
can  be  accomplished  by  the  expenditure  of  the  available  balance  in 
dredging  above  the  Western  Branch  and  an  appropriation  of  $1,000 
for  the  removal  of  two  shoals  below  to  a  depth  of  12*  feet  at  mean  low 
water.  Unless  otherwise  directed  by  law,  the  attainment  of  a  channel 
80  feet  wide  vrtll  be  considered  as  completing  the  project. 
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On  June  30, 1900, 1^,127.04  had  been  expended  in  attaining  a  chan- 
nel 80  feet  wide  and  12  feet  deep  at  mean  low  water  from  Suffolk  to 
the  Western  Branch  and  in  dredging  the  turning  basin  300  feet  below 
the  place  first  mentioned. 

The  expenditures  reported  for  the  fiscal  year  ending  June  30,  1901, 
were  made  in  connection  with  an  inspection  of  the  improvement 

At  the  close  of  the  fiscal  year  a  vessel  drawing  lOi  feet  could  navi- 
gate the  river  at  mean  low  water. 

July  1,  1900,  balance  unexpended $9,872.96 

June  30,  1901,  amount  expended  during  fiscal  year 3, 02 

July  1,  1901,  balance  unexpended 9,869.94 

Amount  (estimated)  required  for  completion  of  existing  project 1, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 1, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  K  3.) 

4.  Appomattox  River ^  Virginia. — ^The  channel  of  this  stream  prior 
to  improvement  was  narrow  and  tortuous.  Numerous  shoals  prevented 
vessels  drawing  over  6i  feet  from  navigating  the  river  at  its  mean  high- 
water  stage. 

Under  the  existing  project,  approved  in  1893,  the  attainment  of  a 
channel  80  feet  wide  and  12  feet  aeep  at  mean  high  water  is  contem- 
plated, at  a  cost  of  $473,920,  and  annually  for  maintenance,  $10,000. 

The  amount  expended  to  June  30,  1900,  was  $438,796.69,  of  which 
the  sum  of  $14,966.69  was  applied  to  mainta;ining  the  channel  and 
repairing  regulating  works. 

A  channel  80  feet  wide  and  12  feet  deep  at  mean  high  water  had  been 
dredged  between  Petersburg  and  Point  of  Rocks.  Every  occurring 
freshet  causes  sand  to  be  deposited  in  the  river  bed  and  limits  the  draft 
of  vessels  which  can  safely  use  the  river  to  that  of  the  least  depth  of 
water  over  the  shoals  thus  formed. 

The  expenditures  in  the  fiscal  year  ending  June  30,  1901,  amounted 
to  $11.34,  and  were  made  in  connection  with  the  preliminary  examina- 
tion of  the  river  under  the  item  in  the  emergency  river  and  harbor  act 
of  June  6,  1900,  relating  to  this  stream. 

On  June  30,  1901,  a  vessel  drawing  6  feet  could  pass  up  the  river  as 
far  as  Petersburg,  Va.,  at  mean  low  water. 

July  1,  1900,  balance  unexpended 133.31 

June  30,  1901,  amount  expended  during  fiscal  year 11. 34 

July  1,  1901,  balance  unexpended 21.97 

'Amount  (estimated )  required  for  completion  of  existing  project 48, 090. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1901 7,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  4.) 

6.  Harbor  at  Cape  Charles  City.  Va. — ^This  harbor  is  situated  12 
miles  north  of  Cape  Charles,  on  Chesapeake  Bay,  and  is  a  basin  of 
about  10  acres  area.  This  artificial  harbor,  and  the  approaches  by 
channel  to  it,  originally  had  a  good,  navigable,  12-foot  mean  low-water 
channel. 
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The  project  covering  the  plan  of  improvement  was  approved  No- 
vember 13,  18^)2,  and  contemplates  dredging  to  14  feet  in  the  harbor 
and  16  feet  deep,  100  feet  wide,  at  mean  low  water,  at  the  entrance  to 
the  artificial  harbor,  through  Cherrystone  Inlet  and  over  the  bar  200 
feet  wide,  with  jetties  of  stone  to  protect  the  former  channel.  The 
estimated  cost  of  the  improvement  is  $143,340. 

On  June  30. 1900,  $45,402.81  had  been  expended  for  the  work,  which 
consisted  in  dredging  over  about  one-half  of  the  area  of  the  harbor  to 
a  depth  of  14  feet  at  mean  low  water,  excavating  channels  of  the 

f  roper  dimensions  at  the  entrance  to  same,  and  through  Cherrystone 
nlet  and  bar  to  16  feet  at  mean  low  water,  and  750  feet  of  the  north 
jetty  constructed. 

The  sum  of  $9,301.45  was  expended  in  the  past  fiscal  year  for 
170  cubic  yards  of  brush  used  in  the  foundation  for  the  south  jetty, 
and  for  699  tons  of  large  stone  placed  for  that  structure,  and  209  tons 
of  the  same  size  of  stone  in  the  north  jetty.  The  latter  was  extended 
out  a  distance  of  125  feet  and  the  south  jetty  244  feet,  the  outer  12 
feet  only  being  about  two-thirds  finished. 

On  June  30,  1901,  a  vessel  of  about  12  feet  draft  could  navigate  the 
channels  at  mean  low  water. 

July  1,1900,  balance  unexpended $9,597.19 

June  30, 1901,  amount  expended  during  fiscal  year 9, 304. 45 

July  1, 1901,  balance  unexpended 292. 74 

Amount  (estimated )  required  for  completion  of  existing  project. ... S7, 340. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 25, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  K  5.) 

6'.  NanduaCreek^  Virgima. — Before  improvement,  the  entrance  chan- 
nel to  this  creek  was  indirect,  narrow,  and  sinuous^  and  could  only  be 
navigated  at  mean  low  water  by  vessels  of  5  feet  draft.  Within  the 
mouth  the  channel  was  sufficient  for  all  commercial  needs. 

The  existing  project,  approved  May  11,  1899,  is  to  secure  a  direct 
channel  by  dredging  a  distance  of  1,200  feet  through  the  bar  at  the 
mouth  of  the  creek  over  a  width  of  100  feet  to  a  depth  of  8  feet  at 
mean  low  water,  at  an  estimated  cost  of  $6,0(X). 

To  June  30,  1900,  $2,336.52  had  been  expended  for  improvement. 
The  resulting  channel  from  this  expenditure  was  1,000  feet  long,  50 
feet  wide,  and  8  feet  deep  at  mean  low  water. 

During  the  fiscal  year  ending  June  30,  1901,  the  sum  of  ^,634.80 
was  expended  in  widening  the  channel  available  at  the  close  of  the  pre- 
vious hscal  year.  With  that  amount,  the  channel  then  existing  was 
widened  25  feet  at  the  bottom,  and  extended,  with  a  bottom  wiath  of 
75  feet,  200  feet  farther  out  into  the  bay,  making  the  channel  provided 
1,200  feet  long,  75  feet  wide  at  the  bottom,  and  8  feet  deep  at  mean 
low  water. 

The  channel  provided  is  reported  to  have  shoaled  at  the  interior  end 
to  4ci  feet  at  mean  low  water,  so  that  vessels  of  a  greater  draft  can 
not  navigate  it. 

July  1, 1900,  balance  unexpended $3,663.48 

June  30, 1901,  amount  expended  during  fiscal  year 3,634.80 

July  1,1901,  balance  unexpended 28.68 

(See  Appendix  K  6.) 
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7.  Wate)*way  from  Norfolk^  Fa.,  to  the  saunds  of  North  Carolina, — 
This  waterway  is  composed  of  Deep  Creek,  a  branch  of  the  Southern 
Branch  of  the  Elizabeth  River,. 5i  miles  above  the  Norfolk  Navv-Yard; 
the  Dismal  Swamp  Canal,  extending  from  Deep  Creek  to 'South  Mills; 
Turners  Cut,  which  is  artificial  and  connects  the  canal  with  the  Pas- 
quotank River,  North  Carolina;  thence  by  the  latter  to  Albemarle 
Sound,  which  connects  with  Pamlico  Sound  through  Croatan  Sound. 

The  prevailing  channels  in  Deep  Creek,  the  canal  (which  is  the 
property  of  a  coiporation),  and  Turners  Cut,  before  improvement,  were 
2i  leet  in  depth  at  mean  low  water.  In  the  Pasquotank  River  and 
Croatan  Sound  vessels  of  8  and  10  feet  draft,  respectively,  could  be 
accommodated. 

Under  the  existing  project,  approved  May  11,  1899,  a  10-foot  chan- 
nel is  to  be  provided  from  the  mouth  of  Deep  Creek  through  to  Albe- 
marle Sound,  and  a  bar  off  Croatan  light,  in  Croatan  Souna,  removed 
to  a  depth  of  12  feet  at  mean  low  water.  The  improvement  of  the 
canal  is  not  included  in  this  project,  the  object  of  wnich  is  to  attain  a  ^ 
channel  in  the  waters  connected  b}^  the  canal  equal  in  depth  to  that  in 
the  latter. 

The  work  to  be  done  is  covered  by  a  continuous  contract,  dated 
August  1,  1899,  with  the  Virginia  Dredging  Company. 

To  June  30,  1900,  $22,281.07  had  been  expended.  In  Deep  Creek 
a  channel  from  45  to  90  feet  wide  and  10  feet  in  depth  had  been  dredged 
a  distance  of  10,400  feet  upstream  from  the  mouth,  and  on  Turners 
Cut  48,843  cubic  yards  of  material  had  been  removed  in  obtaining  a 
depth  of  10  feet  at  mean  low  water  on  several  shoals  and  in  widening 
the  mouth  of  the  cut  on  its  eastern  side.  On  the  Pasquotank  River 
the  first  point  below  the  mouth  of  Turners  Cut  had  been  dredged  off 
and  a  portion  of  the  one  opposite  Sawj'^ers  Ferry  cut  away. 

In  the  fiscal  year  ending  June  30,  1901,  the  sum  of  $93,243.62  was 
expended. 

During  the  fiscal  year  at  Deep  Creek  a  channel  extending  down- 
stream from  the  site  of  the  old  dam,  a  distance  3,100  feet,  was  exca- 
vated to  a  depth  of  10  feet  at  mean  low  water  over  widths  varying 
from  75  to  100  feet,  and  Turners  Cut  was  widened  on  the  western  aide 
by  a  cut  45  feet  wide  extending  over  a  distance  of  12,450  feet,  for 
7,500  feet  of  which  a  depth  of  10  feet  was  made  and  for  4,950  feet 
only  8  feet  at  mean  low  water  was  obtained.  The  shoal  at  Shipyard 
Bar,  in  the  Pasquotank  River,  and  the  bar  in  Croatan  Sound  were  both 
removed  in  the  past  fiscal  year.  In  the  former  case  a  channel  100 
feet  wide,  10  feet  deep  at  mean  low  water,  was  dredged  over  a  distance 
of  3,300  feet,  and  in  tne  latter  the  channel  obtained  was  200  feet  wide, 
12  feet  deep  at  mean  low  water,  and  1,050  feet  long. 

Over  the  shoalest  part  of  the  waterway  a  draft  of  9  feet  could  be 
carried  at  mean  low  water  on  June  30,  1901. 

July  1,  1900,  balance  unexpended $202,718.93 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 29, 870. 00 

232,588.93 
June  30,  1901,  amount  expended  during  fiscal  year 93, 243. 52 

July  1,  1901,  balance  unexpended 139,345.41 

July  1 ,  1901 ,  outstanding  liabilities 275. 00 

July  1 ,  1901,  balance  available 139,070.41 

July  1 ,  1901,  amount  covered  by  uncompleted  contracts 124, 985. 60 

(See  Appendix  K  7.) 
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S.  Inland  wattrr  voate  from  N</rfoU\  F</.,  to  Alhenuirle  Sounds  Nm^th 
Carolina,  throwjh  Currituck  Sound, — This  route  from  Norfolk,  Va., 
to  Albemarle  Sound,  North  Carolina,  is  by  way  of  the  Southern  Branch 
of  Elizabeth  River,  Albemarle  and  Chesapeake  Canal,  North  Landing 
Kiver,  Currituck  Sound,  Coan jock  Bay,  North  Carolina  Cut,  and  North 
River.  The  canal  mentioned  and  the  North  Carolina  Cut  are  con- 
trolled and  maintained  by  a  private  corporation. 

The  route  originally  had  a  good  5-foot  mean  low- water  channel,  which 
was  obstructed  by  snags,  sunken  logs,  and  overhanging  trees.  Sharp 
bends  added  to  the  other  difficulties  of  navigation. 

Sepamte  projects  for  the  above-mentioned  natural  waters  were  under 
execution  prior  to  the  act  of  September  19,  1890,  when  an  ai)propria- 
tion  for  the  different  works  was  made  in  one  item.  The  existing  proj- 
ect, approved  September  30,  1890,  calls  for  a  channel  80  feet  wide  and 
9  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  ^06.667.08. 

Before  the  works  were  consolidated  in  a  single  project,  $240,169.69 
had  been  expended,  and  since  then  to  June  30,  1900,  the  sum  of 
$40,165.02  had  been  expended.  With  these  expenditures  a  channel  60 
to  80  feet  wide  and  9  feet  deep  at  mean  low  water  has  been  secured 
through  the  several  sections  comprising  the  waterway. 

The  expenditures  reported  for  the  fiscal  year  ending  June  30,  1901, 
were  maae  in  payment  for  lengthening  and  altering  the  snag  boat 
Roatwke  and  dredging  at  North  River  Bar,  North  Carolina,  on  which 
work  was  engaged  from  May  1  to  24  and  eTune  22  to  30, 1901.  During 
these  periods  an  aggregate  of  312  cubic  yards  of  sand  and  clay  were 
removed  in  dredging  to  the  projected  depth  over  a  width  of  30  feet 
for  a  distance  of  343  feet. 

The  draft  of  vessels  using  the  route  is  limited  to  8  feet,  at  mean  low 
water,  by  the  bar  at  the  mouth  of  North  River. 

July  1,  1900,  balance  unexpended .    $6,834.98 

June  30,  1901,  amount  expended  during  fiscal  year  ._ 1, 778. 52 

July  1,  1901,  balance  unexpended - 5,056.46 

July  1,  1901,  outstanding  liabilities - 130.67 

July  1,  1901,  balance  available 4,925.79 

(Amount  (estimated)  required  for  completion  of  existing  project 21, 667. 08 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,  1901 14,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  8.) 

P.  Edenton  Bay^  North  Ca/roUna.— The  navigation  of  this  bay  was 
obstructed  by  a  hard  sand  shoal  having  6i  feet  of  water  over  it  at 
mean  low  water.  In  1878  and  1879  the  Government  dredged  a  chan- 
nel 100  feet  wide  and  9  feet  deep  at  mean  low  water  at  an  expense  of 
$5,000. 

The  existing  project  was  approved  in  1885,  and  requires  that  a 
channel  from  160  to  200  feet  wide  and  9  feet  deep  at  mean  low  water 
shall  be  secured,  and  a  turning  basin  covering  an  area  of  12  acres  pro- 
vided.    The  estimated  cost  of  this  work  was  stated  at  $18,000. 

The  expenditures  to  June  30,  1900,  amounted  to  $11,813.32,  a  chan- 
nel from  150  to  200  feet  wide  with  9  feet  depth  at  mean  low  water 
having  been  attained,  and  9i  acres  of  the  turning  basin  dredged  to  a 
like  depth. 
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The  expenditures  during  the  fiscal  year  ending  June  30,  1901,  were 
for  examinations  made  of  the  baj^. 

A  draft  of  9  feet  could  be  carried  in  the  dredged  channel  at  mean 
low  water  on  June  30,  1901. 

July  1,  1900,  balance  unexpended $186.68 

June  'SOy  1901,  amount  expended  during  fiscal  year 8.60 

July  1,  1901,  balance  unexpended 178. 08 

July  1,  1901,  outstanding  liabilitiee 4.90 

July  1,  1901,  balance  available 173. 18 

Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  K  9.) 

10.  Roanolce  River^  North  Carolina. — In  its  original  condition,  a 
draft  of  10  feet  could  be  carried  to  Indian  Highland  Bar,  67  miles 
above  the  mouth,  and  thence  2^  feet  to  Weldon,  at  ordinary  low  water. 
The  river,  however,  was  badly  obstructed  by  wrecks,  snags,  lo^,  and 
stumps,  and  trees  overhanging  the  river  interfered  seriously  with  the 
passage  of  vessels. 

The  project  approved  in  1871  is  to  provide,  at  all  seasons  of  the 
year,  a  channel  with  a  least  width  of  50  feet  from  Hamilton  to  Weldon, 
5  feet  deep  at  mean  low  water,  and  to  clear  the  river  below  the  former 

?lace  for  the  accommodation  of  vessels  navigating  the  sounds  of  North 
larolina. 

On  June  30,  1900,  $203,960.04  had  been  expended  in  clearing  the 
channel  below  Hamilton  of  obstructions  and  toward  securing  a  5-foot 
channel  to  Weldon,  a  depth  of  4  feet  having  been  attained  to  within 
about  a  mile  of  the  place  last  named. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901,  were 
for  lengthening  the  U.  S.  snag  boat  Roanoke^  belonging  to  this  im- 
provement, ana  equipping  the  T)oat  with  appliances  for  dredging,  and 
m  removing  channel  oDstructions  brought  down  by  freshets  and  lodged 
in  the  river  between  Plymouth  and  Palmyra. 

A  draft  of  10  feet  could  be  carried  on  the  river  as  far  as  Hamilton, 
and  4  feet  from  that  point  to  within  a  short  distance  of  Weldon,  at 
ordinary  low  water,  on  June  30,  1901. 

July  1,  1900,  balance  unexpended $25,377.96 

June  30,  1901,  amount  expended  during  fiscal  year : 9, 596. 85 

July  1,  1901,  balance  unexpended 15,  781. 11 

July  1,  1901,  outatanding  liabilities 359.33 

July  1,  1901,  balance  available 15,421.78 

(See  Appendix  K  10.) 

11.  Removing  sunken  vessels  or  craft  obstructing  or  endanaering  tux/o- 
igation —  Wreck  of  schooner  Emblem. — This  small  two-masted  craft,  car- 
rying a  cargo  of  oysters,  sunk  in  72  feet  of  water  off  Fort  Monroe,  Va., 
and  the  wreck  was  removed  at  a  cost  of  $642.50,  after  bids  were  solic- 
ited by  public  notice. 

Wreck  of  dredge. — The  wreck  of  this  craft  was  in  about  31  feet  of 
water  at  mean  low  tide,  6  miles  southwest  from  Old  Plantation  light- 
house, Chesapeake  Bay,  and  was  removed  under  contract  in  June,  1901, 
at  an  expense  of  $1,871.75. 

(See  Appendix  K  11.) 
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EXAMINATIONS  AND  SURVEYS    MADE   IN   COMPLIANCE  WITH   EMERGENCY 
RIVER  AND   HARBOR  ACT   APPROVED  JUNE   6,  1900. 

Preliminary  examinations  and  surveys  of  the  following  localities  were 
made  by  the  local  officer  and  reports  thereon  submitted  through  the 
division  engineer: 

i.  Prdiniinary  examhiation  and  plan  and  estimate  of  cost  of  improve- 
ment of  Norfolk  Harbor^  Virginia^  with  a  vieiv  to  removing  bar  anasecur- 
i7ig  depth  of  £S  feet  at  a  point  between  the  ^S-foot  channel  and  the  pier 
of  the  Southern  Railway  Company, — Major  Quinn  submitted  reports, 
dated  August  16  and  November  9,  1900,  respectively.  The  estimated 
cost  of  the  plan  proposed  is  $20,000.  The  reports  were  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  74,  Fifty-sixth  Congress,  sec- 
ond session.     (See  also  Appendix  K  12.) 

2.  Preliminary  examvrvaticn  and  survey  of  Appoma;ttox  River^  Vir- 
ginia^ with  a  view  to  the  deflection  of  the  river  at  Peterdmrg. — Major 
Quinn  submitted  reports,  dated  August  22  and  November  23,  1900, 
respectively.  He  presents  a  plan  for  improvement  at  an  estimated  cost 
of  ^266,915,  and  $6,000  annually  for  maintenance.  In  the  opinion  of 
the  division  engineer  the  necessary  work  will  cost  $400,000,  and  $5,000 
annually  for  maintenance.  The  reports  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  139,  Fifty -sixth  Congress,  secona  ses- 
sion.    (See  also  Appendix  K  13.) 

3.  Preliminary  examination  and  survey  of  Pa^an  River  from  Smith- 
field^  Va.^to  James  River ^  with  a  view  to  securing  a  channel  80  feet  wide 
and  10  feet  deep  at  mean  low  tide. — Major  Qumn  submitted  reports, 
dated  August  23  and  November  19,  1900,  respectively,  with  plan  for 
improvement  at  an  estimated  cost  of  $28,870.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  88,  Fifty-sixth  Con- 
gress, second  session.     (See  also  Appendix  K  14.) 

^.  Preliminary  exmain^ation  and  survey  of  Chesconnessex  CreeJc^  Vir- 
ginia^ with  a  view  to  dredging  the  same. — Major  Quinn  submitted 
reports,  dated  August  8  and  November  9, 1900,  respectively,  with  plan 
for  improvement  at  an  estimated  cost  of  $5,204.  The  repoiis  were 
transmitted  to  Congrej^s  and  printed  in  House  Doc.  No.  87,  Fifty -sixth 
Congress,  second  session.     (See  also  Appendix  K  15.) 

5.  Preliminary  examination  and  surrey  of  watenoa/y  from,  South 
Mills^  N.  C,  to  Alhemarle  Sounds  Norm  Carolina^  via  Pasquotank 
Ri/ver^  with  a  view  of  obtaining  a  navigable  depth  of  16  feet  at  mean  l<nv 
water. — Major  Quinn  submitted  reports,  datef  August  10  and  November 
17, 1900,  respectively.  The  estimated  cost  of  this  portion  of  the  improve- 
ment is  $1,935,893.62.  The  reports  were  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  202,  Fifty-sixth  Congress,  second  session. 
These  reports  are  printed  herewith  in  Appendix  L  17,  with  others  by 
Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  on  the  remaining 
portion  of  a  proposed  waterway  from  South  Mills  to  Ocracoke  and 
Beaufort  inlets. 

IMPROVEMENT  OF  CERTAIN    RIVERS   AND   HARBORS  IN    NORTH 

CAROLINA. 

This  district  was  in  the  charge  of  Capt.  E.  W.  Van  C.  Lucas,  Corps  of 
Engineers.    Division  Engineer,  Col.  PeterC.  Hains,  Corps  of  Engineers. 

7.  Or(ux>he  Inlet^  North  Vfir(^lina, — An  unsuccessful  attempt  was 
made  bv  the  Government  to  improve  this  inlet,  between  1830  ana  1837, 
at  a  cost  of  1133,732.40. 
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When  the  present  improvement  began  in  1895,  the  governing  low- 
water  depths  were  12  feet  on  outside  bar  and  6i  feet  over  inner  shoals. 

The  existing  project,  of  July  9,  1894,  was  to  dredge  to  9  feet  depth 
and  300  feet  width,  700  feet  through  Beacon  Island  Slough  and  5,000 
feet  through  Royal  Shoal,  at  an  estimated  cost  of  $51,513.39.  The 
project  was  completed  in  1896. 

To  June  30,  1900,  $223,030.87  had  been  expended,  $89,298.47  of 
which  since  1890.     Nothing  has  been  spent  for  maintenance. 

During  the  past  year  work  had  been  restricted  to  examinations  and 
surveys.  The  cost  of  part  of  survey  for  proposed  inland  waterway, 
16  feet  deep,  connecting  Dismal  Swamp  Canal  and  Beaufort  Inlet,  was 

Said  from  this  appropriation,  the  work  including  a  survey  of  ocean 
ar  channel  and  inner  channels  to  sound  at  Ocracoke  Inlet. 
The  commerce  for  the  year  ending  December  31, 1900,  amounted  to 
4,900  tons.  For  the  preceding  year  only  a  six  months'  record  could 
be  obtained,  and  the  above  figures  show  a  proportionate  decrease  of 
about  45  per  cent.  One  transportation  line  was  established  during  the 
year. 

The  channels  dredged  in  1896  have  deteriorated  and  can  be  redredged 
at  an  estimated  cost  of  $40,000. 

July  1,  1900,  balance  unexpended $15,701.53 

June  30,  1901,  amount  expended  during  fi8C4il  year 6, 665. 66 

July  1,  1901,  balance  unexpended 9,035.87 

(See  Appendix  L  1.) 

Z,  Fishing  Creek^  North  Carolina. — ^Distances:  From  mouth  to 
Beach  Swamp,  17i  miles;  Coffield's  bridge,  21.3  miles;  Wilmington 
and  Weldon  bridge,  40  miles;  Bellamy's  mill,  44  miles. 

When  improvement  by  the  United  States  began,  in  1896,  the  stream 
was  badl}'^  obstructed  bv  masses  of  fallen  timber  and  was  navigable  by 
rafts  only  for  a  few  miles  above  the  mouth. 

The  existing  project,  adopted  in  1889  and  amended  in  1896,  is  to 
clear  the  stream  of  obstructions  to  Wilmington  and  Weldon  Bailroad 
bridge,  at  an  estimated •  cost  of  $22,750,  and  to  maintain  the  natural- 
channel. 

To  June  30,  1900,  $20,851.19  had  been  expended,  none  of  which  was 
for  maintenance. 

During  the  year  ending  June  30,  1901,  the  project  has  been  com- 
pleted, but  the  stream  is  not  navi^ble  above  Beach  Swamp,  on  account 
of  its  tortuous  character  and  rapid  current. 

During  the  calendar  year  1900  the  commerce  of  the  stream  amounted 
to  4,620  tons,  an  increase  of  618  tons  over  preceding  year.  No 
transportation  lines  were  established  during  the  year. 

July  1,  1900,  balance  unexpended $1,898.81 

June  30,  1901,  amount  expended  during  fiscal  year 1,860.97 


July  1,  1901,  balance  unexpended 37. 84 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 2,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June  • 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  L  2.) 
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3.  Parrdieo  and  Ta/r  tw€T%^  North  Carolina. — (One  river,  called  the 
Pamlico  below  and  the  Tar  above  Washington.^  Distances:  From 
Washington  to  Greenville,  22  miles;  Tarboro,  49  miles;  Fishing  Creek, 
'56  miles;  Little  Falls,  88  miles;  Rocky  Mount,  89  miles. 

'  When  improvement  by  the  United  States  began,  in  1877,  the  river 
was  obstructed  by  war  blockades,  rocks,  and  fallen  timbers,  the  gov- 
erning low-water  depth  being  6  feet  to  Washington  and  probably  less 
than  1  foot  to  Tarboro. 

The  project  of  1875  was  to  obtain  a  9-foot  channel  to  Washington; 
extended  in  1879  to  clear  a  60-foot  channel  3  feet  deep  to  Greenville 
and  20  inches  deep  to  Tarboro;  extended  in  1889  to  clear  natural  chan- 
nel to  Little  Falls;  cost  estimated  in  1891  at  1137,200. 

To  June  30, 1900,^115,348.77  had  been  expended,  of  which  $13,364.08 
was  for  maintenance. 

During  the  past  year  the  river  had  been  kept  clear  and  the  project 
depth  of  3  feet  extended  to  Greenville,  a  gain  of  1  foot  in  deptn  since 
the  preceeding  year.  The  governing  low- water  depths  are  8  feet  to 
Washington,  3  feet  to  Greenville,  and  about  15  inches  to  Tarboro. 
Work  was  suspended  in  March  on  account  of  lack  of  funds,  the  small 
remaining  balance  being  reserved  for  care  of  plant  stored  at  depot. 

During  the  calendar  year  1900  the  commerce  of  the  stream  amounted 
to  613,895  tons,  an  increase  of  106,414  tons  since  the  preceding  year. 
No  transportation  lines  were  established  during  the  year. 

For  lack  of  funds  thejetties  above  Greenville  have  decayed  and  the 
channel  deteriorated.     Estimated  cost  of  restoring  channel,  $20,000. 

July  1,  1900,  balance  unexpended $2,651.23 

June  30,  1901,  amount  expended  during  fiscal  year 2, 520. 44 

July  1,  1901,  balance  unexpended 130.79 

I  Amount  (estimated)  required  for  completion  of  existing  project 29, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  tuldition  to 
the  balance  unexpended  July  1,  1901 20,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  3.) 

^.  Contentnia  Creek^  North  Carolina. — Distances:  From  mouth  to 
Snowhill,  31i  miles;  Speight's  bridge,  50i  miles;  Stantonsburg,  63 
miles. 

When  improvement  by  the  United  States  began,  in  1881,  the  stream 
was  choked  with  fallen  timber,  sand  bars,  and  overhanging  growth. 

The  project  of  1881  was  to  clear  out  obstructions  and  obtam  a  depth 
of  3  feet  to  Stantonsburg  during  nine  months  annually,  at  a  cost,  esti- 
mated in  1888,  of  $77,500;  amended  in  1894  to  include  maintenance 
below  Snowhill;  amended  in  1899  to  include  maintenance  to  Stan- 
tonsburg. • 

To  June  30, 1900,170,087.78  had  been  expended,  of  which  $5,693.22 
was  for  maintenance. 

During  the  past  year  work  has  been  restricted  to  keeping  the  chan- 
nel clear  to  Snowhill,  to  which  point  the  project  depth  exists.  Work 
was  suspended  in  March  on  account  of  lack  of  funds,  the  small  remain- 
ing balance  being  reserved  for  care  of  plant  stored  at  depot. 

The  commerce  for  the  calendar  year  1900  was  13,885  tons,  a  gain  of 
7,291  tons  over  the  preceding  year.  No  transportation  lines  were 
established  during  the  year. 
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Deterioration  of  jetties  and  training  walls  to  the  extent  of  $600  has 
occurred. 

July  1,  1900,  balance  unexpended $912.22 

June  30,  1901,  amount  expended  during  fiscal  year 700. 02 


July  1,  1901,  balance  unexpended 212.20 

July  1,  1901,  outstanding  liabilities 48.27 

July  1,  1901,  balance  available 163.93 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1, 1901 2,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  4.) 

5.  Trent  River ^  North  Carolina, — Distances  from  mouth  at  New- 
bern:  To  PoUoksville,  18  miles;  to  Lower  Quaker  Bridge,  27  miles; 
to  Trenton,  38  miles. 

When  improvement  bv  the  United  States  began,  in  1879,  there  was 
a  depth  of  6  feet  to  Polloksville,  and  the  stream  was  fairly  clear  to 
Lower  Quaker  Bridge,  above  which  point  it  was  badly  obstructed. 

The  existing  project,  adopted  in  1896,  is  to  maintain  a  channel  3  feet 
deep  and  30  feet  wide  to  Trenton. 

To  June  30, 1900,  $67,616.82  had  been  expended,  of  which  $9,800.74 
was  for  maintenance. 

During  the  past  year  work  under  the  project  included  clearing  the 
channel  of  obstructions  and  dredging  two  shoals  near  Trenton  to  proj- 
ect depth,  through  which  a  gain  of  1  foot  in  depth  has  been  obtauied. 
The  project  depUi  and  width  now  exist. 

The  commerce  for  the  calendar  year  1900  was  100,057  tons  foreign 
and  coastwise  and  30,105  tons  internal,  the  former  being  a  gain  of 
4,216  tons  over  preceding  year  and  the  latter  a  loss  of  11,071  tons.  No 
transportation  Imes  were  established  during  the  year. 

July  1, 1900,  balance  unexpended $1,383.18 

June  30, 1901,  amount  expended  during  fiscal  year 998. 86 

July  1, 1901,  balance  unexpended 384. 32 

July  1, 1901,  outstanding  liabilities 14. 50 

July  1, 1901,  balance  available 369.82 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  miuntenance  of  improvement,  in  addition  to  the  balance 
available  July  1, 1901 2,000.00 

Submitted  in  compliance  with  retjuirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  6.) 

6.  Neuse  River ^  North  Carolina, — Distances:  From  Newbern  to 
Contentnia  Creek,  32  miles;  Kinston,  50  miles;  Whitehall,  74  miles; 
Goldsboro  (Wilmington  and  Weldon  Railroad  bridge),  94  miles;  Smith- 
fieldj  150  miles. 

When  improvement  by  the  United  States  began,  in  1878,  the  river 
was  obstructed  by  war  blockades  and  fallen  timber,  and  the  govern- 
ing low-water  depths  were  8  feet  to  Newbern,  1^-  feet  to  Kinston,  and 
1  foot  to  vSmithfield. 

The  project  of  1878,  as  extended  in  1879  and  1880,  is  to  clear  the 
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river  of  obstructions  and  obtain  8  feet  depth  to  Newbern  and  4  feet 
depth  thenco  to  Kinston,  all  the  year  round,  and  3  feet  depth  during 
9  months  of  the  vear  to  Smithfield. 

To  June  30, 1900,  $302,937.89  had  been  expended,  of  which  $6,180.14 
was  for  maintenance. 

During  the  year  the  stream  was  kept  fairl}'^  clear  to  Goldsboro  and 
dredging  was  carried  on  between  24  milepost  and  Biddies  Landing, 
2Ti  miles  above  Newbern,  to  which  point  the  project  depth  now  existe. 
The  governing  low-water  depths  are  8  feet  (project)  to  Newbern,  4 
feet  (project)  thence  27^  miles  farther  to  Biddies  Landing,  2.J  feet 
thence  to  Contentnia  Creek,  and  about  1  foot  thence  to  Kinston. 
Work  was  suspended  in  March  on  account  of  lack  of  funds,  the  small 
remaining  balance  being  reserved  for  care  of  plant  stored  at  depot. 

The  recorded  commerce  for  the  calendar  year  1900  was  234,112  tons, 
an  apparent  decrease  of  100,029  tons  from  the  preceding  year.  One 
transportation  line  was  established  during  the  year. 

Jetties  and  bank  protection  between  Newbern  and  Kinston  have 
deteriorated  to  the  extent  of  $50,000. 

July  1,  1900,  balance  unexpended $3,562.11 

June  30,  1901,  amount  expended  during  fiscal  year 3, 439. 85 

July  1,  1901,  balance  unexpended 122.26 

July  1,  1901,  outstanding  liabilities 5. 40 

July  1,  1901,  balance  available 116.86 

Amount  (estimated)  required  for  completion  of  existing  project 77, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 

available  July  1,1901 4,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  6.) 

7.  Inland  waterway  between  Nexdbern  and  Beaufort^  N,  C. — (Via 
Neuse  River,  Clubfoot  Creek,  Clubfoot  and  Harlowe  Canal  (private), 
Harlowe  Creek,  and  Newport  River.)  Distances:  Newbern  to  Club- 
foot Creek,  21  miles;  thence  to  Clubfoot  and  Harlowe  Canal,  5  miles; 
thence  to  Harlowe  Creek,  2f  miles;  thence  to  Newport  River,  3i  miles; 
thence  to  Beaufort,  7  miles. 

When  improvement  by  the  United  States  began,  in  1885,  the  j^ov- 
erning  low- water  depth  between  Neuse  and  Newport  rivers  was  1  foot. 

The  project  of  1884  is  to  obtain  a  channel  5  feet  deep  and  30  feet 
wide,  at  an  estimated  cost  of  $92,000. 

To  June  30, 1900,  $28,227.06  had  been  expended,  none  of  which  was' 
for  maintenance. 

No  work  of  improvement  was  done  during  the  year,  but  a  survey 
had  been  completed  for  the  purpose  of  estimating  the  cost  of  com- 
pleting this  improvement,  which  has  been  saspended  since  1890,  await- 
ing the  cession  or  sale  of  the  private  canal  to  the  United  States.  The 
limiting  low-water  depth  is  1.4  feet  in  Harlowe  Creek,  the  depth  in 
the  canal  being  somewhat  greater. 

The  commerce  for  the  calendar  year  1900  was  40,615  tons,  an 
increase  of  4,836  tons  over  the  preceding  year.  No  transportation 
lines  were  established  during  the  year. 

The  channel  dredged  some  years  ago  in  Harlowe  Creek  has  deterio- 
rated, and  can  be  restored  at  kn  estimated  cost  of  $10,000. 
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July  1,  1900,  balance  unexpended $6,772.94 

June  30,  1901,  amount  expended  during  fiscal  year 317. 54 

July  1,  1901,  balance  unexpended 6, 465. 40 

July  1,  1901,  outstanding  liabilities *        135.18 

July  1,  1901,  balance  available 6,320.22 

Amount  (estimated)  required  for  completion  of  existing  project 57, 000. 00 

(See  Appendix  L  7.) 

8,  Harbor  at  Beaufort^  N.  C. — When  improvement  by  the  United 
States  (begun  in  1836)  was  resumed  in  1881  the  erosion  at  throat  of 
inlet  was  causing  serious  deterioration  of  the  inside  channel  and  threat- 
ening  deterioration  of  the  bar  channel.  The  governing  low-water 
depths  were  16  feet  on  the  bar  and  2  feet  to  Beaufort.  The  erosion  at 
Shackleford  Point  and  Fort  Macon  has  been  stopped  by  jetties,  and  a 
channel  100  feet  wide  and  7  feet  deep  dredged  from  Bulkhead  Channel 
to  Beaufort. 

The  existing  project,  adopted  in  1896,  is  to  maintain  jetties  and  sand 
fences  at  Fort  Macon  and  Snackleford  Point. 

To  June  30, 1900,  $153,753.35  had  been  expended,  of  which $5,908.03 
was  for  maintenance. 

The  work  of  the  past  year  has  been  on  maintenance  of  sand  fences 
and  jetties.  In  adoition  a  survey  of  bar  and  inner  channels  was  made 
in  connection  with  survey  for  proposed  inland  waterway  16  feet  deep, 
connecting  Dismal  Swamp  Canal  and  Beaufort  Inlet.  A  survey  of 
Bulkhead  Shoal  was  also  made  and  shows  a  decrease  of  1  foot  in  the 
governing  depth.  The  governing  low- water  depths  are  11.3  feet  on 
the  bar  and  3i  feet  to  Beaufort.  Work  was  suspended  in  May  and 
the  available  balance  reserved  for  care  of  plant  stored  at  depot. 

It  has  been  impossible  to  obtain  an  accurate  record  of  the  year's 
commerce,  but  it  is  thought  to  be  approximately  the  same  as  last 
year. 

The  channel  dredged  through  Bulkhead  Shoel  has  deteriomted  and 
can  be  redredged  for  $1,500. 

July  1,  1900,  balance  unexpended $1,246.65 

June  30, 1901,  amount  expended  during  fiscal  year 1, 147. 42 

July  1,  1901,  balance  unexpended 99. 23 

July  1,  1901,  outstanding  liabilities 42.58 

July  1,  1901,  balance  available 56.65 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  admtion  to  the  balance 
available  July  1,  1901 1,500.00 

Submitted  in  compliance  with  req^uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  L  8.) 

9,  Inland  waterway  het/ween-  Beaufort  Harhor  and  Neio  River ^  North 
Carolina. — Distances:  From  Beaufort  to  Swansboro,  30  miles;  to  New 
River,  52  miles,  with  access  at  Swansboro  to  the  Atlantic  Ocean 
through  Bogue  Inlet. 

When  improvement  by  the  United  States  began,  in  1886,  the  gov- 
erning low- water  depth  was  18  inches  to  Swansboro  and  6  inches 
thence  to  New  River. 

The  project  of  1885,  modified  in  1896,  is  to  obtain  a  channel  3  feet 
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deep  and  60  feet  wide  from  Beaufort  to  Swansboro.  No  project  was 
adopted  for  the  part  beyond  Swansboro,  pending  repeal  of  act  of  North 
Carolina  legislature  granting  to  private  parties  exclusive  navigation 
privileges  which  have  now  expired  by  limitation. 

To  June  30,  1900,  $42,524.33  had  been  expended  on  the  improve- 
ment; nothing  for  maintenance. 

During  the  past  year  no  work  has  been  done,  because  of  small  bal- 
ance available.  ^  The  present  ruling  low- water  depth  is  2  feet. 

It  has  been  impossible  to  obtain  an  accurate  record  of  the  year's 
commerce,  but  it  is  thought  to  be  approximately^  the  same  as  last  year. 

Deterioration  of  dredged  cuts  to  tne  estimated  extent  of  $8,000  has 
occurred. 

July  1,  1900,  balance  unexpended $975. 67 

June  30,  1901,  amount  expended  during  fiscal  year 20. 01 

July  1,  1901,  balance  unexpended 965. 66 

Amount  ( estimated )  required  for  completion  of  existing  project 6, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 2,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1S97,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  9.) 

10.  New  River ^  North  Ca/rolma. — When  improvement  by  the  United 
States  began,  in  1886,  the  governing  low-water  depth  was  4  feet,  and 
the  channel  included  two  circuitous  parts  around  Wrights  Island  and 
Cedar  Bush  Marsh. 

Under  the  project  of  1886  a  channel  4  feet  deep  and  100  feet  wide 
was  dredged  through  Wrights  Island  Cut  and  one  4  feet  deep  and  150 
feet  wide  through  Cedar  Bush  Marsh.  The  latter  deteriorated,  was 
abandoned,  and  as  a  substitute  the  project  of  June  18,  1894^  to  obtain 
4  feet  depth  around  Cedar  Bush  Marsh  by  dredging  and  training  wall, 
was  adopted  and  successfully  carried  out.  This  Tatter  channel  has  since 
deteriorated  to  original  condition,  through  lack  of  maintenance. 

To  June  30,  1900,  $29,609.13  had  been  expended,  none  of  which  was 
for  maintenance. 

Nothing  has  been  done  during  the  year  and  the  conditions  are 
unchang^,  the  governing  low-water  depth  being  3  feet  in  a  narrow, 
crooked  channel,  with  very  little  tidal  rise. 

The  commerce  for  the  calendar  year  1900  was  3,248  tons,  a  decrease 
of  1,362  tons  since  the  preceding  year. 

The  channel  with  project  depth  obtained  in  1895  has  deteriorated 
and  can  be  restored  for  17,600. 

July  1,  1900,  balance  unexpended $3,390.87 

June  30,  1901,  amount  expended  during  fiscal  year 19. 61 


July  1,  1901,  balance  unexpended 3,371.26 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  10.) 
ENG  1901 20 
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11.  Black  E!vei\  North  Carolina. — Distances:  From  mouth  to 
Point  Caswell,  24  miles;  Hawes  Narrows,  34  miles;  Clear  Run,  64 
miles;  Lisbon,  86  miles. 

When  improvement  by  the  United  States  was  undertaken,  in  1887, 
the  river  was  cleared  fairly  to  Point  Caswell  and  roughly  to  Lisbon; 
the  governing  low-water  depths  being  4  feet  to  Point  Caswell,  2^  feet 
to  Hawes  Narrows,  and  1^  feet  to  Lisbon. 

The  existing  project,  adopted  in  1894  and  amended  in  1899,  is  to 
maintain  a  clear  channel  to  Clear  Run,  including  diking  at  narrow 
portions  through  swamps. 

To  June  30, 1900,  $17,103.78  had  been  expended,  of  which  $4,601.98 
was  for  maintenance. 

Work  for  the  year  has  consisted  of  snagging,  etc.,  to  maintain 
cleared  channel.  No  increase  in  depth  has  been  obtained.  The  pres- 
ent governing  low- water  depths  are  5  feet  to  Point  Caswell,  2i  feet  to 
Hawes  Narrows,  and  1^  feet  to  Clear  Run.  Work  was  suspended  in 
March  because  of  lack  of  funds,  the  small  remaining  balance  being 
reserved  for  care  of  plant  stored  at  depot. 

The  commerce  of  tne  past  calendar  year  was  58,087  tons,  an  increase 
of  9,554  tons  since  preceding  year.  One  transportation  line  was 
established. 

July  1,  1900,  balance  unexpended $1, 139. 62 

June  30,  1901,  amount  expended  during  fiscal  year 830. 35 


July  1,  1901,  balance  unexpended 309. 27 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(Sec  Appendix  L  11.) 

12,  Northt'aM\Cape  Fear)  River ^  North  Carolina. — Distances:  From 
mouth  to  Bannerman's  bridge,  48  miles;  Hallsville,  88  miles;  Korne- 
gay's  bridge,  103  miles. 

When  improvement  by  the  United  States  was  begun,  in  1890,  the 
river  was  badly  obstructed  by  logs,  snags,  and  overhanging  trees,  and 
was  navigable  for  small  steamers  to  Bannerman's  bridge,  the  governing 
low-water  depth  to  that  point  being  6  feet. 

The  existing  project,  of  1889,  is  to  clear  the  natuml  channel  for  small 
steamers  to  IialLsviUe  and  for  pole  boats  to  Kornogay\s  bridge,  at  an 
estimated  cost  of  $30,000. 

To  June  30,  1900,  $1(),187.20  had  been  expended,  of  which  $4,572.52 
was  for  maintenance. 

During  the  past  year  work  has  consisted  of  snagging,  etc.,  to  main- 
tain cleared  cliannel.  The  governing  low-water  depth  is  6  feet  to 
Bannerman's  bridge,  above  which  point  navigation  is  practicable,  even 
for  pole  boats,  at  freshet  stages  only.  Work  was  suspended  in  March 
because  of  lack  of  funds,  the  small  remaining  balance  being  reserved 
for  care  of  plant  stored  at  depot. 

The  commerce  for  the  calendar  year  1900  amounted  to  56,748  tons, 
an  incre^ise  of  8,479  tons  since  the  preceding  year.  No  transportation 
lines  were  established  during  the  year. 
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July  1,  1900,  balance  unexpended $1,056. 13 

June  30,  1901,  amount  expended  during  fiscal  year 1, 051. 45 

July  1,  1901,  balance  unexpended 4. 68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  12.) 

IS.  Cape  Fear  River  above  Wrhnin^Uyi^  N.  C, — Distances:  From 
Wilmington  to  Kellys  Cove,  47  miles;  Elizabethtown,  73  miles; 
Fayetteville,  115  miles. 

When  improvement  by  the  United  States  was  begun  in  1882  the 

foverning  low-water  depths  were  4  feet  to  Kellys  Cove  and  1  foot  to 
ayettevflle,  and  the  river  above  Kellys  Cove  was  badly  obstructed 
by  snags,  logs,  and  trees,  but  navigable  at  higher  stages. 

The  project  of  January  26, 1881,  is  to  clear  the  river  to  Fayetteville 
and  to  obtain  a  continuous  channel  (depth  not  stated^  by  jettying  and 
dredging;  cost  estimated  in  July,  1893,  at  $275,000  tor  a  4-foot  depth 
to  Elizabethtown  and  a  3-foot  depth  to  Fayetteville. 

To  June  30. 1900,  $139,546.35  had  been  expended,  $6,106.39  of  which 
was  expended  for  maintenance. 

The  past  year's  work  has  consfsted  of  the  maintenance  of  existing 
channel  by  snagging,  etc.,  and  also  of  an  examination  and  survey  to 
determine  the  cost  of  4-foot,  6-foot,  and  8- foot  navigation  between 
Wilmington  and  Fayetteville  throughout  the  year.  The  governing 
low-water  depths  are  4  feet  to  Kellys  Cove,  2^  feet  to  Eliza oeth town, 
and  2  feet  to  Fayetteville.  Work  was  suspended  in  March  because  of 
lack  of  funds,  the  small  remaining  balance  being  reserved  for  care  of 
plant  stored  at  depot. 

The  commerce  tor  the  calendar  year  1900  amounted  to  129,622  tons, 
an  increase  of  14,745  tons  since  the  preceding  year. 

July  1,  1900,  balance  unexpended $3,117.98 

June  30,  1901,  amount  expended  during  fiscal  year 3, 037. 93 

July  1,  1901,  balance  unexpended 80. 05 

July  1 ,  1901,  outstanding  liabilities 21. 36 

July  1 ,  1901 ,  balance  available 58. 69 


Amount  (estimated)  required  for  completion  of  existing  project 132, 750. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 

.  available  July  1,  1901 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  13.) 

III,.  Cape  Fear  River  at  and  heUno  Wilmington.,  N.  C. — When 
improvement  by  the  United  States  began  on  the  river  channels  in  1829 
ana  on  the  ocean  bar  in  185»3,  the  governing  low-water  depths  were  10 
feet  in  the  river  channels,  7i  feet  on  the  main  ocean  bar,  and  8  feet  on 
the  New  Inlet  ocean  bar.  Under  successive  projects,  including  that  of 
1881,  the  governing  low -water  depth  between  Wilmington  and  the 
ocean  was  gradually  increased  to  16  feet. 
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The  existing  project,  of  October  6,  1890,  is  to  obtain  a  low-water 
depth  of  20  feet  and  a  width  of  270  feet  from  Wilmington  to  the 
ocean. 

To  June  30,  1900,  $3,291,691.91  had  been  expended,  of  which 
$18,281.82  was  for  maintenance. 

During  the  year  the  20-foot  channel  at  Logs  and  Big  Island  Shoal 
has  been  widened  to  148  feet,  and  at  Brunswick  River  Shoal  to  185 
feet,  and  the  minimum  depth  at  Snows  Marsh  has  been  increased  to 
19  feet.  The  ocean-bar  channel  has  been  maintained  at  project  depth 
and  width  by  the  suction  dredge  Cape  Fear,  and  redredging  for  main- 
tenance has  been  done  at  LilTiput  and  Old  Brunswick  Cove  shoals. 
The  project  depth  of  20  feet,  with  least  width  of  148  feet,  has  been 
obtained  through  all  shoals  excepting  that  at  Snows  Marsh,  where  the 
least  depth  is  19  feet,  with  a  tidal  rise  of  4:i  feet,  a  gain  of  1  foot  dur- 
ing the  year.  Shoaling  has  taken  place  in  several  cuts,  and  the  present 
governing  low-water  depth  is  17.7  feet,  increased  at  high  water  to 
21  feet. 

The  commerce  of  the  stream  for  the  calendar  year  1900  amounted 
to  699,356  tons,  an  increase  of  77,504  tons  over  the  preceding  year 
and  of  26,148  tons  over  any  previous  year  on  record.  Two  trans- 
portation lines  were  established  during  the  year. 

Deterioration  has  occurred  as  follows: 

By  shoaling  in  Alligator  Creek,  Lilliput,  Old  Brunswick  Cove,  Midnight,  and 
Reaves  Point  shoals,  about  600,000  cubic  yards;  estimated  cost  of  redredg- 
ing  $60,000 

Damage  by  storm.  New  Inlet  dam;  estimated  cost  of  restoration 8, 000 

Damage  by  storm,  Swash  Defense  dam;  estimated  cost  of  restoration JW,  000 

Damage  by  decay,  etc..  Snows  Marsh  dike;  estimated  cost  of  restoration. . .    30, 000 

Total  deterioration 128,000 

July  1,  1900,  balance  unexpended $96,279.97 

March  22,  1901,  received  for  rent  of  dredge  Oipe  Fear 7, 593. 67 

103,873.54 
June  30,  1901,  amount  expended  during  fiscal  year 71,  796. 07 

July  1, 1901,  balance  unexpended 32, 077. 47 

July  1,  1901,  outstanding  babilities 2, 221.  74 

July  1,  1901,  balance  available 29,855.73 

Amount  (estimated)  required  for  completion  of  existing  project 885, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  for  works  of  improvement  and  for  maintenance,  in  addition 

to  the  balance  available  July  1,  1901 200,000.00 

Submitted  in  compliance  with*  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  L  14:.) 

15.  Town  Oreek^  Brun^swick  County^  N.  C. — Distances:  From  mouth 
to  Russells  Landing  (upper  bridge),  20  miles;  Rocks  Landing,  23  miles. 

A  previous  eflfort  to  improve  this  stream  was  made  in  1882,  but 
abandoned  in  1883  for  lack  of  funds. 

When  improvement  was  resumed  in  1899  the  stream  was  badly 
obstructed  by  logs,  snags,  and  trees,  and  bv  shoals  at  mouth  and  just 
below  Russells  Landing,  with  about  3  feet  low-water  depth. 

The  existing  project,  of  1899,  is  to  remove  obstructions  to  Rocks 
Landing  and  dredge  channel  5  feet  deep  and  40  feet  wide  to  Russells 
Landing. 
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To  June  30,  1900,  $8,279.86  had  been  exiXMided,  none  of  which  was 
for  maintenance. 

During  the  vear  the  project  has  been  completed,  by  dredging,  snag- 
ging, etc.,  to  Kussells  Landing,  and  by  snagging,  etc.,  to  Rocks  Land- 
mg.  The  governing  low-water  depth  to  Kussells  Landing  is  6  feet, 
with  40  feet  width.  Beyond  Russells  Landing  navigation  is  practica- 
ble only  during  freshet  stages  and  amounts  to  little  or  nothing. 

The  commerce  for  the  calendar  year  1900  was  9,146  tons,  a  decrease 
of  62,713  tons  since  the  preceding  year.*  No  transportation  lines 
were  established  during  the  year. 

July  1,  1900,  balance  unexpended $1,220.14 

June  30,  1901,  amount  expended  during  fiscal  year 1, 122. 69 

July  1,  1901,  balance  unexpended 97. 66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  16.) 

16,  Hemovlna  sunken  veasds  or  craft  obstructing  or  endanget%ng  nav- 
igation.— An  allotment  was  made  from  this  appropriation,  in  May, 
for  an  examination  of  wreck  of  schooner  Hooper  in  Wysocking  Bay, 
North  Carolina,  reported  as  an  obstruction  to  navigation.  The  exam- 
ination was  made  and  the  wreck  found  to  be  out  ox  the  track  of  pass- 
ing vessels  and  not  likely  to  become  dangerous  to  navigation. 

The  total  amount  expended  during  the  year  was  $89.94. 

(See  Appendix  L  16.) 

EXAMINATIONS  AND  SURVEYS  HADE   IN  COMPLIANCE  WITH   EMERGENCY 
RTVER  AND   HARBOR  ACT   APPROVED  JUNE   6,  1900. 

Preliminary  examinations  and  surveys  of  the  following  localities 
were  made  by  the  local  officer  and  reports  thereon  submitted  through 
the  division  engineer: 

i.  Preliminary  examination  and  survey  of  waterway  froin  Albe- 
marle Sounds  North  Carolina^  to  Beaufort  Inlet ^  via  Croatan^  Pamlico^ 
and  Core  sounds^  with  a  view  of  obtaining  a  navigable  depth  of  16  feet 
at  mea7i  low  water;  of  Beaufiyt't  and  OcracoTce  inlets  with  a  view  of 
(Staining  navigable  depths  of  18  feet. — Captain  Lucas  submitted 
reports,  dated  August  8  and  November  22,  1900,  respectively.  The 
estimates  submitted  are  as  follows: 

Improvement  of  route  via  Ocracoke  Inlet |1, 611, 500 

Improvement  of  route  via  Beaufort  Inlet 3, 597, 000 

Annual  cost  of  operation  of  two  dredges,  about 50, 000 

The  reports,  with  others  by  Maj.  James  B.  Quinn,  Corps  of  Engi- 
neers, on  the  remaining  portion  of  a  proposed  waterway  from  South 
Mills  to  Ocracoke  and  Beaufort  inlets,  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  202,  Fifty-sixth  Congress,  second  ses- 
sion.    (See  also  Appendix  L  17.) 

2.  Prdimi/nxiry  examination  and  survey  of  Scuppemona  River^ 
North  Carolina^  with  a  view  to  impi^oving  the  oar  at  tm  mouthy  and  by 
dredging  a  channel  1^200  feet  long  and  150  feet  wide  .and  9  feet  deep  at 
mean  hno  tide. — Captain  Lucas  submitted  reports,  dated  August  8  and 
November  17,  1900,  with  plan  for  improvement  at  an  estimated  cost 


*  The  reported  commerce  of  61,859  tons  for  1899  is  probably  much  too  large. 
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of  $14,000  if  done  with  Government  plant  and  hired  labor,  or  $80,000 
if  done  b}'  contract.  The  reports  were  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  131,  Fifty -sixth  Congress,  second  session. 
(See  also  Appendix  L  18.) 

3,  Preliimnary  exammation  mids^ui^ey  of  Trent  River,  North  Caro- 
lina^ with  the  vieio  of  obtaining  a  depth  of  8  feet  at  mean  low  water  at 
the  city  of  Ke^cbern  and  up  to  the  wharves  and  freight  depots  of  said 
city;  a  channel  50  feet  wide  and  8  feet  deep  from  Newbem  tnroxtgh  Foys 
Flats  to  Pollolcs^rille^  and  a  channel  SO  feet  wid£  and  4,  feet  deep  from 
PollohsviUe  to  Trenton, — Captain  Lucas  submitted  reports,  dated 
August  9  and  November  17, 1900,  respectively,  with  plan  for  improve- 
ment at  an  estimated  cost  of  $24,000.  The  reports  were  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  121,  F*ifty-sixth  Congress, 
second  session.     (See  also  Appendix  L  19.) 

^.  Preliminary  examination  andsui'vey  of  Wihnington  IIarhm\  North 
Carolina^  with  a  vieio  toprmriding  a  sufficient  width  and  depth  to2>errriit 
vessels  fiow  vising  said  harbor  to  turn  or  swing  around  therein ,  and  of 
Cape  Fear  River  toith  the  mew  of  obtaining  a  navigable  channel  from 
^\ilmington  to  Fayetteville  of  X^  6^  m^  8  feet  at  mean  Imc  water. — 

The  reports,  dated  August  9  and  November  24,  1900,  contain  esti- 
mates of  cost  for  improvement  as  follows: 

Wilmington  Harbor  (dredging) $291, 500 

Wilmington  Harbor  (dredging  and  mooring  dolphins,  alternate  plan) 30, 000 

Cape  Fear  River  from  Wilmington  to  Fayetteville  (4-toot  depth) 1, 320, 000 

Cape  Fear  River  from  Wilmington  to  Fayetteville  (8-footdepth) 1, 350, 000 

The  repoi-ts  were  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  180,  Fiftv-sixth  Congress,  second  session.  (See  also  Appendix 
L  20.) 

REPORT  MADE   IN   COMPLIANCE  WITH  CONCURRENT  RESOLUTION  OF  CON- 
GRESS OF  JANUARY   25,  1901. 

In  compliance  with  this  resolution  the  Chief  of  Engineers  submitted, 
under  date  of  January  28,  1901,  an  estimate  of  $1 JJOO  as  the  cost  of 
removing  obstructions  at  the  mouth  of  Brunswick  River,,  North  Caro- 
lina, The  report  is  printed  in  Senate  Doc.  No.  130,  Fifty-sixth  Con- 
gress, second  session.     (See  also  Appendix  L  21.) 

IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTH 
CAROLINA. 

This  district  was  in  the  charge  of  Capt.  J.  C.  Sanford,  Corps  of 
Engineers,  with  Lieut.  Edwin  K.  Stuart,  Corps  of  Engineers,  under 
his  immediate  orders  since  February  22,  1901.  Division  Engineer, 
Col.  Peter  C.  Hains,  Corps  of  Engineers. 

1,  Waccamaw  River,,  ]y&)'th  Carolina  and  South  Carolina, — In  1880 
this  stream  was  navigable  for  12-foot  boats  at  all  stages  of  water 
from  Georgetown,  23  miles,  to  Bull  Creek,  and  at  high  water  4  miles 
farther,  to  Bucks  Lower  Mills;  thence  for  7-foot  draft  boats,  at  high 
water,  22  miles  farther,  to  Conway;  thence  it  possessed  an  obstructed 
channel  for  3-foot  draft  boats,  at  ordinary  winter  water,  68  miles,  to 
Reeves  Ferry;  thence  an  obstructed  channel,  with  3  feet  at  high  water, 
for  30  miles,  to  Lake  Waccamaw. 

The  project  of. improvement,  adopted  in  1880,  provides  for  a  channel 
12  feet  deep  at  all  stages  of  water,  with  80  feet  bottom  width  from  the 
mouth  of  the  river  to  Conway,  thence  a  cleared  channel  to  Lake 
Waccamaw. 
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The  original  estimated  cost  was  $29,370,  which  was  revised  in  1885 
and  increased  in  the  annual  report  of  that  year  to  the  present  figure, 
$138,400.  In  the  Annual  Report  of  the  Chief  of  Engineers  for  1886, 
page  170,  maintenance  is  estimated  at  $4,000  per  year  after  completion 
of  improvement. 

The  total  expenditures  to  June  30,  1900,  were  $101,303.75.  The 
river  had  been  cleared  of  snags  to  a  distance  of  128  miles  above  the 
mouth,  and  this  portion  of  the  river  had  been  f reauently  resnagged  as 
appropriations  permitted.  Some  work  had  been  aone  toward  increas- 
ing the  original  depths  on  8  shoals  below  Conway. .  As  nearly  as  could 
be  determined  from  the  records,  about  $75,977.81  had  been  expended 
in  originally  snagging  the  lower  128  miles  of  the  river  and  m  con- 
structing pile  and  plank  dikes  at  8  shoals,  and  about  $25,325.94  in 
subsequent  maintenance  of  the  cleared  channel.  Adding  the  expendi- 
tures lor  maintenance  during  the  past  year,  $1,283.89,  it  appears  that 
the  total  thus  far  expended  in  maintenance  has  been  about  $26,609.88, 
which  should  properly  be  added  to  the  amount  given  in  money  state- 
ment below  as  estimated  amount  required  to  complete  the  project. 

During  the  past  year  snagging  work  has  been  done  between  the 
mouth  and  a  point  122  miles  above.  The  snag  boat  ran  about  850  miles 
and  removed  1,707  obstructions  from  the  river  and  banks,  making  the 
total  number  of  obstructions  removed  since  June  30,  1884,  36,857. 
The  records  prior  to  the  latter  date  are  not  sufficiently  in  detail  to 
give  exact  figures.  All  the  expenditures  of  the  year  have  been  for 
maintenance.  The  available  depths  reported  as  now  existing  do  not 
differ  greatly  from  the  original  depths. 

With  existing  balance  it  is  proposed  to  care  for  the  snagging  plant. 
Under  the  estimate  submitted  in  money  statement  below  it  is  proposed, 
so  far  as  funds  provided  will  permit,  to  deepen  and  widen  the  channel 
by  dredging  to  the  dimensions  contemplatea  by  the  project,  working 
from  the  mouth  up,  and  to  keep  the  river  clear  of  snags  and  other 
similar  obstructions;  also  to  make  a  survey  of  the  river  to  determine 
its  present  condition  and  amount  now  required  to  complete  the  project. 

Commercial  statistics. 


Year. 


1887.... 

1889 

1890 

15*91.... 
1892.... 


1894. 


Total 
tons. 


67,195 
76,245 
88,108 
70,976 
99,298 


Value. 


12,129,281.75 
2,806,915.00 
2,317,368.50 
2,231,112.00 
2,178,369.00 
2, 095,  M8. 00 
2,120,864.00 


Year. 


1895. 
1896. 
1897. 
1898. 
1899. 
1900. 


Total     I 
tons.     I 


Value. 


128.466  I 
203,388  I 
211,300  I 
2.^8,191 
376,  K22 
467,887 


92,063,697.00 
2,314,175.00 
2,406,390.00 
2,666,280.00 
3,135,214.00 
3,481,0?2.00 


July  1,  1900,  balance  unexpended $1,596.25 

June  30,  1901,  amount  expended  during  fiscal  year 1, 2S3. 89 

July  1,  1901,  balance  unexpended 312.36 


Amount  (estimated)  required  for  completion  of  existing  project 35, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 9,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Ml.) 

S,  Little  Ptdee  River ^  South  Carolina. — The  river  in  its  original 
condition  was  much  obstructed  by  snags  and  overhanging  trees  and 
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by  ten  bridges  without  draws.     In  places  it  was  divided  into  sevemi 
branches,  in  none  of  which  was  there  a  good  channel. 

Under  the  plan  of  improvement  adopted  in  1888  it  is  proposed  to 
snag  the  river  and  close  unnecessary  branches,  providing*  for  steam- 
boat navigation  up  to  the  mouth  of  Lumber  River,  65  miles,  and  for 
pole-boat  navigation  48  miles  farther,  to  Little  Rock,  at  an  estimated 
cost  of  $50,000. 

The  total  expenditures  to  June  30, 1900,  were  121,749.99.  No  work 
had  been  done  on  the  river  since  June  30,  1898.  The  river  had  been 
weU  snagged  up  to  the  mouth  of  Lumber  River  and  roughly  cleared  for 
pole-boat  navigation  to  Little  Rock.  No  work  had  been  done  toward 
increasing  the  original  depths.  As  nearly  as  can  be  determined  from 
the  records,  about ^19, 549. 99  had  been  expended  in  originally  snag^ng 
the  river  as  above  described  and  about  $2,200  in  subsequent  mainte- 
nance of  the  cleared  channel.  The  latter  sum  should  properly  be 
added  to  the  amount  given  in  money  statement  below  as  estimated 
amount  required  to  complete  the  project. 

During  the  past  year  no  work  has  been  done. 

With  existing  balance  it  is  proposed  to  care  for  the  snagging  plant. 
Under  the  estimate  submitted  m  money  statement  below  it  is  proposed, 
so  far  as  funds  provided  will  permit,  to  snag  the  river  from  tne  mouth 
of  Lumber  River  to  Little  Rock  and  to  close  unnecessaiy  branches,  as 
provided  in  the  project,  and  to  keep  the  river  clear  of  snags  below  the 
mouth  of  Lumber  River;  also  to  make  a  survey  of  the  river  to  deter- 
mine its  present  condition  and  amount  now  required  to  complete  the 
project. 

Commercial  statistics. 


Year. 

Total 
tons. 

Value. 

Year. 

Total 
tons. 

Value. 

1891 

4,614 
7,116 
6,158 
8,376 
12,438 

$62,760 
92,964 
101,536 
114,600 
117,470 

1896 

17,050 
13,162 
11,900 
16,686 
23,780 

9198,500 
100,400 
105,750 

1892 

1897 

1893 

1898 

1894 

1899 

144,787 

1895 

1900 

178,600 

July  1,  1900,  balance  unexpended $250. 01 

June  30,  1901,  amount  expended  during  fiscal  year 21. 33 


July  1,  1901,  balance  unexpended  . 


22S.68 


Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  aadition  to 

the  balance  unexpended  July  1,  1901 1,000.00 

Submitted  in  compuance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  appendix  M  2.) 

3,  Great  Pedee  River^  South  Ga/rolina, — ^The  river  in  its  original 
condition  was  dangerously  obstructed  by  logs  everywhere.  Boats 
drawing  9  feet  of  water  were  able  to  reach  Smith  Mills,  52  miles  above 
the  mouth.  Those  drawing  3i  feet  could  get  54  miles  farther  up  at 
low  water  to  Little  Bluff  or  at  high  water  to  Cheraw,  172  miles  from 
the  mouth. 

The  project  of  improvement  adopted  in  1880  provides  for  a  thoroughly 
cleared  9-foot  navigation  to  Smith  Mills  ana  a  3i-foot  navigation  to 
Cheraw  at  all  stages  of  water. 

The  original  project  contained  no  estimate  of  cost.  From  1880  to 
1886,  inclusive,  $4t,000  was  appropriated.     In  the  Annual  Report  of 
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the  Chief  of  Enj^ineers  for  1886,  page  170,  it  wa.s  estimated  that  $70,000, 
in  addition  to  this  $47,000,  would  complete  the  improvement,  and  that 
$5,000  a  year  would  be  required  for  maintenance. 

The  total  expenditures  to  June  30,  1900,  were  $108,616.37.  The 
river  had  been  well  cleared  of  snags  from  the  mouth  to  the  Wilming- 
ton, Columbia  and  Augusta  Railroad  bridge,  103  miles,  and  less  thor- 
oughly snagged  between  the  bridg'e  and  Cneraw.  No  work  had  been 
done  toward  increasing  the  original  depths.  As  nearly  as  can  be 
determined  by  the  records,  about  $78,616.37  had  been  expended  in 
ori^nally  clearing  the  river  of  snags,  and  about  $30,000  in  subsequent 
maintenance  of  the  cleared  channel.  Adding  the  expenditures  for 
maintenance  of  the  channel  and  plant  during  the  past  year,  $1,795.23, 
it  appears  that  the  total  thus  far  expended  in  maintenance  has  been 
about  $31,796.23,  which  should  properly  be  added  to  the  amount  given 
in  money  statement  below  as  estimated  amount  required  to  complete 
the  project. 

Curing  the  past  year  52  of  the  worst  obstructions  reported  were 
removed,  making  the  total  number  of  obstructions  removed  since  June 
30, 1884, 34,946  (records  before  that  date  do  not  give  number  removed). 
The  snagging  plant  was  cared  for  and  necessary  minor  repairs  made. 
A  preliminary  examination  and  subsequently  a  survey  were  made  of 
that  portion  of  the  river  between  Cheraw  and  the  Wilmington,  Colum- 
bia and  Augusta  Railroad  bridge,  and  estimate  of  cost  of  improvement 
submitted  (printed  in  House  Ex.  Doc.  No.  124,  Fifty-sixth  Congress, 
second  session,  and  as  Appendix  M  14  of  this  report).  The  cost  of 
this  examination  and  survey,  $902.76,  was  paid  from  the  balance  of 
appropriation  for  improving  the  river.  The  remaining  expenditures 
during  the  year,  $1,795.23,  have  been  for  maintenance  of  the  channel 
and  of  the  snagging  plant.  With  the  existing  balance  it  is  proposed 
to  care  for  the  plant.  Under  the  estimate  submitted  in  money  state- 
ment below,  it  IS  proposed,  so  far  as  funds  provided  will  permit,  to 
deepen  and  widen  the  channel  in  accordance  with  the  project  and  to 
keep  the  river  clear  of  snags. 

Commercial  statistics. 


Year. 


1891.. 
1892.. 
1S98.. 
1S94.. 
1806.. 


Total 
tons. 

Value.     1 

(52,344 
92,471 
94.661 
91,025 
106,116 

SI,  367, 330 

1,401,088 

1,166,874 

1,169,070 

883,430 

Year. 


Total 
tons. 


1896. 
1897. 
1898. 
1899. 
1900. 


229,964 
114,177 
76,280 
134,072 
164,727 


Value. 


$1,325,250 
1,167,914 
1,228,885 
1,692,709 
2,646,560 


July  1,  1900,  balance  unexpended $2,983.63 

June  30,  1901,  amount  expended  during  fiscal  year 2, 197. 99 


July  1,  1901,  balance  unexpended.. 
July  1,  1901,  outstanding  liabilities. 

July  1,  1901,  balance  available 


785.64 
103.48 


682.16 


Amount  (estimated)  required  for  completion  of  existing  project 5, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  Jul/ 1,  1901 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  3.) 
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,4.  Georgeiiyim  Ifarhar^  S(yuth  Carol  ma, — This  harbor  is  that  part 
of  the  Sampit  River  immediately  within  the  bar  at  its  mouth,  near  the 
head  of  AVinyah  Bay. 

In  1881  a  bar  2,850  feet  in  length,  and  with  a  controlling  depth  of  9 
feet  at  ordinary  low  water,  existed  at  the  mouth  of  the  Sampit  River. 

The  original  project,  adopted  in  1882,  provided  for  dredging  a  chan- 
nel across  the  bar  200  feet  in  width  at  bottom  and  12  feet  in  depth  at 
ordinary  low  water,  at  an  estimated  cost  of  $14,151.94.  The  material 
of  the  bar  having  been  found  much  more  difficult  to  dredge  than  had 
been  expected,  tne  estimate  was  several  times  revised,  being  finally 
fixed  at  W4.50O.  (Annual  Report  of  the  Chief  of  Engineers  for  1889, 
p.  1103.) 

The  work  was  completed  in  1895,  the  unexpended  balance,  $1,519.29, 
being  held  to  await  further  developments  regarding  necessitj'  for  its 
expenditure.  The  total  expenditures  to  June  30,  1900,  were  $42,- 
980.71.     None  of  this  appears  to  have  been  expended  for  maintenance. 

The  dredged  cut  having  shoaled  and  narrowed,  it  was  redrcdged 
during  the  past  year  so  far  as  funds  would  permit.  There  were  removed 
7,509  cubic  yards  of  mud,  81  stumps,  ana  8  logs,  making  the  channel 
across  the  bar  of  full  depth  for  a  width  of  about  125  feet.  The  project 
being  completed  and  no  available  balance  remaining,  no  further  report 
will  DC  made. 

The  commerce  of  Georgetown  Harbor  is  the  same  as  that  reported 
for  Winyah  Bay. 

J'lly  1,  1900,  balance  unexpended $1, 519.  29 

J  line  :^0,  1901,  amount  exj)ended  during  tiwal  year 1, 076.  26 

July  1,  1901,  balance  unexpended 443. 03 

July  1,  1901,  outetanding  liabilities 443. 03 

(See  Appendix  M  4.) 

5.  Winyah  Bny^  South  Carolina, — This  large  bay  is  connected  with 
the  ocean  by  a  passage  between  the  shores  of  Sorth  and  South  islands 
2A  miles  long,  1  mile  wide  at  the  bay,  fmile  wide  at  the  gorge,  and  li 
miles  wide  at  the  ocean  or  southeasterly  end  of  North  Island.  Through 
the  passage,  which  trends  north-northwest  and  south-southeast,  there 
was  a  bold  channel  36  feet  deep  at  the  bay,  retaining  a  depth  of  not 
less  than  20  feet  until  about  8,000  f eet  southerlv  from  the  end  of  North 
Island  and  of  not  less  than  15  feet  to  a  point  about  1  mile  south  of  the 
island,  where  the  channel  divided  into  two.  One  of  these  two  channels, 
known  as  the  Main  Channel  continued  Z\  miles  farther,  through  exten- 
sive shoals,  to  the  18-foot  contour  in  the  ocean.  Tnis  channel  was 
south -southeast  and  in  alignment  with  the  main  channel  through  the 
straits.  The  other,  known  as  Bottle  Channel,  after  flowing  about 
2,500  feet  southeasterly,  1,500  feet  easterly,  and  about  3,000  feet  north- 
easterly, reached  the  IS-foot  contour  in  the  ocean  at  a  distance  of  about 
\\  miles  in  a  direction  from  the  point  of  separation  from  the  main 
ship  channel  almost  at  right  angles  with  the  direction  of  that  channel 
and  of  the  channel  througn  the  passage.  At  mean  low  water  the  depth 
on  the  crest  of  the  bar  was  variable  in  both  channels  and  about  7  to  9 
feet  in  the  Main  Channel  and  6  to  8  feet  in  Bottle  Channel.  The  mean 
range  of  tide  is  3i  feet. 

Ihe  present  project,  adopted  in  I88i>,  provides  for  the  construction 
of  tAvo  jetties,  sprmging,  respectively,  from  North  and  iSouth  islands 
and  converginji'  toward  the  bar,  the  jetties  to  consist  of  mattress  foun- 
dation and  a  superstructure  of  larot*  rii)rap  stone  luised  to  a  height  of 
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6  feet  above  mean  low  water,  the  south  jetty  to  extend  due  east  across 
the  bar  and  the  north  jetty  to  converge  toward  it,  so  as  to  produce  the 
necessary  contraction  on  the  bar.  The  depth  to  be  secured  is  15  feet  at 
mean  low  water.  The  river  and  harbor  act  approved  June  8,  1896, 
authorized  the  completion  of  the  work  under  continuing-contract  sys- 
tem, at  a  cost  of  not  exceeding  $1,996,250,  in  addition  to  the  $20,000 
appropriated  bv  the  act.  A  total  of  $1,358,500  has  been  appropriated 
by  sundry  civil  acts  since  that  date. 

The  total  expenditures  to  June  30, 1900,  were  $1,085,515.22,  of  which 
$428,750  was  appropriated  prior  to  June  3, 1896.  The  following  work 
has  been  done:  On  the  north  jetty  the  mattress  had  been  placea  a  dis- 
tance of  7,118  feet  from  the  shore  end  and  the  jetty  had  been  built  up  to 
low  water  to  a  point  6,500  feet  from  the  shore  end  and  to  a  height  of  18 
inches  above  low  water  to  a  distance  of  5,200  feet  from  the  shore  end. 
In  addition  a  small  mound  of  stone  had  been  built  at  a  point  where  the 
jetty  changed  direction.  On  the  south  jetty  the  mattress  had  been 
placed  to  a  point  18,063  feet  from  the  shore  end,  and  the  stone  super- 
structure, built  with  practically  no  top  width,  had  been  carried  out  to 
a  point  13,868  feet  from  the  shore  end.  The  sea-going  suction  dredge 
Wliiyah  Bay  had  been  built  and  had  removed  610,194.74  cubic  j'ards 
of  material  from  the  jetty  channel.  Spur  jetties  had  been  built  to 
protect  the  South  Island  beach  and  a  mud  dike  to  serve  as  a  root  for 
the  south  jetty.  All  jetty  work  done  since  June  30,  1896,  has  been 
under  a  continuing  contract  providing  for  completing  the  jetties. 
The  controlling  depth  June  30,  1900,  on  the  outer  bar  was  13  feet  in  a 
narrow  channel.  On  the  inner  bar  it  was  Hi  feet,  the  channel  being 
of  good  width. 

During  the  past  j'ear  work  under  the  contract  for  jetty  construction 
was  continued.  On  the  south  jetty  the  mattress  foundation  was  com- 
pleted, making  the  total  length  21,051  feet  from  the  shore  end.  The 
superstructure  was  extended  4,635  feet  to  a  point  18,503  feet  from  the 
shore  end.  Some  mattresses  were  sunk  along  the  jetty  where  a  tendency 
to  undermine  existed.  On  the  north  jetty  the  superstructure  was 
advanced  1,289  feet  due  east  and  the  mattress  foundation  to  a  point 
500  feet  in  advance  of  this.  The  dredge  removed  327,390.46  cubic 
yards  of  material  from  between  the  jetties,  and  23,702.63  cubic  yards 
from  a  shoal  within  the  baj^. 

With  existing  balance  it  is  proposed  to  pay  the  jetty  contractor  for 
the  work  done  dUring  the  fiscal  year  1902  and  reserved  percentages, 
to  continue  dredging,  and  to  secure  the  shore  end  of  the  south  jetty 
by  extending  it  to  a  junction  with  the  mud  dike  and  by  extending  the 
south  end  of  the  latter  to  higher  ground,  and  to  j)ay  cost  of  superin- 
tendence of  all  the  above  work.  Under  the  estimate  submitted  in 
money  statement  below,  it  is  proposed  to  continue  dredging,  in  order 
to  secure  as  quickly  as  possible  a  permanent  channel  of  full  depth  and 
width. 

CwMMTcial  statigiics. 


Year.  I     TOUU    ^     ^alue. 


Year. 


1«91 261,370     88,071,600      1897 149,374 

lh92 ■    271,9S()    "  1H98 125,008 

\>m 26»,r.40  • "1899 120,687 

1WJ4 293. 822  I ,  1900 129, 639 

1896 171.a'S9       6,228.3.'iO 


Total 
tonB. 


Value. 


I 


«6,817,9f)0 
6,587.880 
6,387,858 
6,749,433 
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July  1,  1900,  balance  unexi^ended $566,734.78 

Amount  appropriateil  by  sundry  civil  act  approved  March  3,  1901 500, 000. 00 

1,056,734.78 
June  30,  1901,  amount  expended  during  fiscal  year 304, 173. 73 

July  1,  1901,  balance  unexpended 752,561.05 

July  1,  1901,  outstanding  liabilities 106,495.38 

July  1,  1901,  balance  available 646,065.67 

July  1,  1901,  amount  covered  by  imcompleted  contracts 489, 897.  77 

Amount  (estimated)  required  for  completion  of  existing  project 352, 750. 00 

ided  in  fiscal  year  ending  J 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  in  addition  to  the  balance  available  July  1,  1901 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  M  5, ) 

6,  Santee  River ^  South  Carolina. — ^This  river  in  its  original  condi- 
tion was  considerably  obstructed  at  all  stages  of  water  by  sunken  logs 
and  snags.  Its  bar  entrance  was  narrow,  crooked,  and  shifting,  with 
only  about  4  feet  of  water  at  low  tide,  and  so  situated  as  to  be  difficult 
and  expensive  to  improve. 

The  present  project,  adopted  in  1889,  contemplates  providing  the 
river  with  a  good  outlet  into  Winyah  Bav  by  cutting  a  canal  70  feet 
wide  and  6  feet  deep  at  low  water  from  tne  EstherviUe  plantation  to 
Minim  Creek  and  for  snagging  the  entire  river.  The  estimated  cost 
is  $350,000,  not  including  the  amount,  $99,750,  appropriated  prior  to 
September  19,  1890,  which  amount  was  expended,  mainly  under  the 
original  project  of  1880,  in  constructing  a  canal  from  the  river  through 
Mosquito  Creek  to  Winyah  Bay. 

The  total  expenditures  on  the  Santee  River  to  June  30,  1900,  were 
$261,007.68,  of  which  $161,257.68  was  expended  under  the  present 
project  and  $99,750  under  the  project  of  1880.  At  that  date  the  first 
cut  of  the  Estherville-Minim  Creek  Canal  had  been  made  entirely 
through  to  the  Santee  River,  and  this  had  been  widened  through  a  por- 
tion of  its  length.  From  the  Santee  River  proper  1,025  obstructions 
had  been  removed.  As  nearly  as  can  be  determined  from  the  records 
of  the  expenditures  under  the  present  project,  about  $250,007.68  had 
been  expended  in  original  work  and  about  $11,000  in  maintenance. 
Adding  the  expenditures  for  maintenance  during  the  past  year, 
$1,676.08,  it  appears  that  the  total  thus  far  expended  in  maintenance 
has  been  about  $12,676.08,  which  is  added  to  the  amount  given  in 
money  statement  below  as  estimated  amount  required  to  complete  the 
project. 

During  the  past  year  there  have  been  removed  from  the  canal  79,443 
cubic  yards  of  mua,  257  stumps,  and  7  logs,  widening  and  deepening 
the  canal  for  a  length  of  1,918  feet,  ana  redredging  portions  where 
shoaling  had  occurred  due  to  caving  of  banks.  Except  at  the  Winyah 
Bay  ena  of  the  canal,  the  width  is  nowhere  less  than  50  feet,  and  the 
depth  at  mean  low  water  is  not  less  than  5  feet.  At  the  Winyah  Bay 
end,  due  to  the  softness  of  the  mud  banks,  it  has  been  found  impossi- 
ble to  maintain  a  greater  width  than  40  feet  and  a  greater  depth  than 
4  feet  at  mean  low  water.     Revetment  will  here  be  required. 

The  existing  babnce  will  be  used  in  care  of  plant.  Under  the  esti- 
mate submitted  in  money  statement  below  it  is  proposed,  so  far  as  funds 
provided  will  permit,  to  widen  and  deepen  the  canal  in  accordance  with 
the  project  and  to  keep  the  Santee  River  proper  clear  of  snags. 
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Commercial  statistics. 


Year. 

Total 
tons. 

Value. 

Year. 

Total 
tons. 

Value. 

Ig91..                

100,266 
110,523 
124,182 
116,428 
117,690 

92,743,000 
2,775,800 
2,679,600 
2,875,000 
2,224,800 

1896 

134,186 
134,206 
112,205 
154,327 
179,090 

92,204,600 

1892 

1897 

2,169,940 

1893                     

1898 

2,203,800 

1894 

1899 

2,679,100 

1895                

1900 

2,622,200 

July  1,  1900,  balance  unexpended , $6,742.32 

June  30,  1901,  amount  expended  during  fiscal  year 6, 704. 32 

July  1,  1901,  balance  unexpended 


38.00 


Amount  (estimated)  required  for  completion  of  existing  project 194, 676. 08 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 38,000.00 

Submitted  in  compliance  with  re<)uirement8  of  sundry  civil  act  of  June 


4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  M  6.) 

7.  Wateree  River ^  South  Carolma, — ^In  its  original  condition  this 
stream  had  a  low- water  depth  of  from  3  to  4  feet  from  its  mouth,  67 
miles,  to  Camden.  The  lower  14  miles  was  completely  blocked  at  all 
stages  of  water  by  logs,  snags,  etc.,  and  at  moderate  stages  l3y  the 
bridges  of  the  South  Carolina  and  the  Wilmington,  Columbia  and 
Augusta  railroads,  then  without  draw  spans;  thence  to  Camden  naviga- 
tion was  possible,  but  dangerous  except  during  high  water.  Its  com- 
merce was  practically  nothing. 

The  present  project  of  improvement,  adopted  in  1881,  provides  for 
safe  and  unobstructed  4-foot  navigation  for  steamers  from  Camden  to 
the  mouth,  at  an  estimated  cost  of  $60,000. 

The  appropriation  of  September  19, 1890,  completed  the  estimate 
for  the  project,  but  four  appropriations  have  since  been  made  for 
maintenance.  As  the  work  is  one  of  snagging  only,  and  as  snags  are 
continually  forming,  it  is  practically  incapable  of  completion.  Snag- 
ging work  should  be  done  annually  in  oroer  to  keep  the  channel  open. 

The  total  expenditures  to  June  30, 1900,  were  171,143.42.  The  river 
had  been  kept  fairly  clear  of  obstructions  from  the  mouth  to  Camden. 
Since  June  30, 1884,  24,912  obstructions  had  been  removed,  the  records 
prior  to  that  date  not  giving  number  removed. 

During  the  past  year  the  only  work  done  has  been  to  care  for  and 
maintain  the  snagging  plant. 

With  the  existing  balance  it  is  proposed  to  care  for  the  plant. 
Under  the  estimate  submitted  in  money  statement  below  it  is  pro- 
posed, so  far  as  funds  provided  will  permit,  to  resnag  the  channel 
from  the  mouth  to  Camaen. 

Commercial,  stoHsiics, 


Year. 

Total 
tons. 

Value. 

Year. 

Total 

tODB. 

Value. 

1891                              

1,005 
2,244 
6,242 
18,076 
21,697 

951,210 
86,040 

117,729 
94.334 

127,666 

1896 

86,002 
48,770 
88,668 
109,170 
93,024 

9283,025 

1892                   

1897 

202,800 

1898                        

1898 

274,060 

1894                

1899 

272,200 

1896 

1900 

155,000 
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July  1,  1900,  balance  unexpended 11,366.58 

June  30,  1901,  amount  expended  during  fiscal  year 724. 30 


July  1,  1901,  balance  unexpended . . 
July  1,  1901,  outstanding  liabilities . 

July  1,  1901,  balance  available 


632.28 
69.66 


562. 62 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 .' 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  7.) 

5.  Congaree  River^  South  Carolhia, — In  1886  this  stream  in  its 
original  condition  had  a  low-water  depth  of  3  to  4  feet  from  its  mouth 
to  the  railroad  bridge  at  Columbia;  thence  1  foot  low  water  depth  2 
miles  farther  to  its  head.  The  navigation  of  the  lower  47  miles  was 
blocked  at  all  stages  of  water  by  the  South  Carolina  Railroad  bridge 
and  b}^  sunken  logs,  snags,  and  overhanging  trees.  The  navigation 
of  the  remaining  2  miles  was  prevented  by  swift  currents  and  numer- 
ous rock  ledges  and  bowlders.     Its  commerce  was  nothing. 

The  project  of  improvement,  adopted  in  1886,  proposes  to  secure  a 
thoroughly  cleared  4-foot  navigation  over  the  lower  47  miles  at  all 
stages  of  water  and  a  cleared  channel  100  feet  wide  through  the 
ledges  and  bowlders  above,  at  an  estimated  cost  of  $54,500. 

The  total  expenditures  to  June  30, 1900,  were  130,673.82.  No  work 
had  been  done  on  the  river  since  June  30, 1898.  The  channel  had  been 
thoroughly  snagged  from  the  mouth  to  Granbv,  2  miles  below  Colum- 
bia, but  no  attempt  had  been  made  to  improve  the  rapids  above  Granby. 
A  total  of  8,549  obstructions  had  been  removed  below  Granby.  As 
nearly  as  can  be  determined  from  the  records,  about  $19,523.82  had 
been  expended  in  originally  snagging  the  river  and  about  $11,150 
in  subsequent  maintenance  of  the  cleared  channel.  The  latter  sum 
should  properly  be  added  to  the  amount  given  in  the  money  statement 
below  as  estimated  amount  required  to  complete  the  project. 

During  the  past  year  no  work  has  been  done. 

With  existing  balance  it  is  proposed  to  care  for  the  plant.  Under 
the  estimate  submitted  in  money  statement  below  it  is  proposed,  so  far 
as  funds  provided  will  permit,  to  deepen  and  widen  the  channel  to  the 
dimensions  contemplated  by  the  approved  project,  working  from  the 
mouth  up,  and  to  keep  the  river  clear  of  snags;  also  to  make  a  survey  of 
the  shoals,  in  order  to  determine  their  present  condition,  with  a  view  to 
revision,  if  found  necessary,  of  the  estimate  for  completion  of  project. 


Commercial  statistics. 


Year. 

ir        value.     1 

Year.                   ^    '^^^]    \     Value. 

1891 

2,401 
3,686 
2,781 
7,974 
8,993 

$47,840 
62,025 
71,125 
40,760 
45,700 

1896 

18,307 
40,857 
81,362 
88,696 
121,36:3 

$178,900 
110,100 

1892 

1897 

1893 

1898     

201,700 

1894 

1899 

191,700 

1896 

1900 

197.000 
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July  1,  1900,  balance  unexpended $326.18 

July  1,  1901,  balance  unexpended 326. 18 


Amount  (estimated)  required  for  completion  of  exietinj?  project 23, 500. 00 

Amount  that  can  l)e  profitably  expenaed  in  fiscal  year  endinj?  June  30, 
1903,  for  work.s  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  unexpendwi  July  1, 1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  8.) 

9,  Coiigaree  Rher^  South  Carolina^  from,  GervaU  Street  Bridge^ 
Columhin^  to  Granhy, — For  original  condition  of  this  portion  of  the 
river  see  report  on  Uongaree  River,  South  Carolina. 

Pursuant  to  House  resolution  dated  December  15,  1893,  a  project 
and  estimate  were  submitted  January  2,  1894  (printed  in  House  Ex. 
Doc.  No.  00,  Fifty-third  Congress,  second  sessioii),  for  extending  steam- 
boat navigation  from  Granbv  to  Gervais  Street  Bridge,  Columbia,  by 
the  construction  of  lock  and  movable  dam  near  Granby.  This  docu- 
ment and  a  letter  concerning  it  were  printed  on  pages  1182-1181^ 
Annual  Report  of  the  Chief  of  Engineers  for  1890. 

The  river  and  harbor  act  approved  March  3,  1899,  appropriated 
$50,000  for  beginning  this  work,  and  authorized  continuing  contracts 
to  be  made  for  its  completion,  at  a  total  cost  not  exceeding  ^200,000 
in  addition  to  the  $60,000  appropriated.  Two  appropriations,  aggre- 
gating $160,000,  have  since  oeen  made  for  this  work. 

The  total  expenditures  to  June  30,  1900,  were  $4,911.70.  All  land 
required  on  both  sides  of  the  river  had  been  secured,  a  careful  survey 
of  the  site  had  been  made,  plans  and  specifioatiuns  for  the  lock  and 
dam  abutment,  except  metal  work,  had  been  approved,  and  work 
under  a  contract  for  the  construction  of  a  lock-keeper's  house  and 
other  buildings,  at  a*  cost  of  $3,985,  approved  May  10,  1900,  was  in 
progress,  and  two  water  gauges  had  been  established  and  were  being 
read. 

The  construction  of  the  keeper's  house  and  other  buildings  was 
completed  in  September.  A  contract  with  the  Evansville  Contract 
Company,  of  Evansville,  Ind.,  for  constructing  the  lock  and  dam 
abutment,  except  metal  work,  at  a  total  cost,  based  on  estimated  quan 
tities,  of  $77,021,  was  approved  October  20,  the  conti-act  time  for 
completion  being  January  30,  1902.  Work  was  begun  on  November 
20,  but  has  been  greatly  interfered  with  by  a  series  of  freshets  in 
the  river.  At  the  close  of  the  3'ear  the  cofferdam  was  about  iive- 
sixths  completed,  considerable  grading  had  been  done,  and  nearly  all 
the  plant  needed  for  the  lock  work  had  been  installed.  A  portion  of 
the  lock  irons  had  been  purchased.  A  topographical  survey  of  both 
banks  of  the  river  from  the  lock  site  to  Gervais  Stro(»t  Bridge  had 
been  made,  a  number  of  cross  sections  had  been  tiiken  at  the  site,  and 
four  discharge  measurements  made.  Proposals  had  been  opened  June 
29  for  steel  tor  lock  gates. 

With  existing  balance  it  is  proposed  to  complete  the  lock  and  the 
dam  abutment  and  to  begin  the  construction  of  the  dam.  Under  the 
estimate  given  in  the  money  statement  below  it  is  proposed  to  com- 
plete the  project. 

There  is  at  present  no  navigation  on  this  jjart  of  the  river. 


Digitized  by  LjOOQIC 


320   BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

July  1,  1900,  balance  unexpended $146,088.30 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 60, 000. 00 

195,088.30 
June  30,  1901,  amount  expended  during  fiscal  year 11, 346. 83 

July  1,  1901,  balance  unexpended 183,742.47 

July  1,  1901,  outstanding babilities 666.56 

July  1,  1901,  balance  available 183,076.91 

July  1,  1901,  amount  covered  by  uncompleted  contracts 76, 410. 87 

Amount  ( estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  M  9.) 

10.  ChoHeston  Harbor^  including  Mount  Pleasant  cmd  SuUi/van 
Island  shore^  South  Carolina.— TIl^x^  were  originally  four  channels 
across  the  bar,  the  deepest  having  about  12  feet  depth  at  low  water. 
Commerce  was  then  usmg  the  Pumpkin  Hill  Channel,  about  3  miles 
south  of  the  present  jetty  channel.  Where  the  present  jetty  channel 
is  situated  there  was  then  the  Swash  Channel,  with  a  best  depth  of  10^ 
feet  of  water,  too  crooked  for  safe  use.  The  natural  channels  were 
shifting  in  position  and  variable  in  depth. 

In  1878  it  was  proposed  to  establish  and  maintain,  by  means  of  two 
jetties  and  auxihary  dredging,  a  low-water  channel  of  not  less  than 
21  feet  depth  across  the  oar.  The  Swash  Channel  was  selected  for 
improvement.     The  estimated  cost  was  $3,000,000. 

In  1888  it  became  necessary  to  modify  the  height  of  the  crest  line  of 
the  jetties  and  to  revise  the  estimate.  This  increase  in  the  estimate 
was  largely  due  to  the  fact  that  money  had  been  appropriated  so 
slowly  that  reasonable  contract  prices  could  not  be  obtained.  The 
annual  appropriation  up  to  that  time  had  been  only  6i  per  cent  of  the 
original  estimate.  In  the  revised  project  the  jetties  were  increased 
in  height  and  length,  but  no  change  was  made  in  their  position  or  dis- 
tance apart.  The  revised  estimates  were  $4:,  380, 600,  if  the  jetties  were 
brought  up  to  low- water  level  throughout;  and  $5,334,500,  if  brought 
up  3  feet  higher. 

The  total  expenditures  to  June  30,  1900,  were  $4:,123,489.82.  At 
that  date  there  was  a  channel  having  an  available  depth  of  19.9  feet  at 
mean  low  water  from  Charleston  to  the  ocean.  The  jetties,  which  had 
been  completed  in  1897,  still  stood  above  the  mean  high-water  level, 
except  where  a  gap  had  been  left  in  each  near  the  shore  end.  The  sea- 
going suction  dredge  Charleston  had  worked  since  May  1,  1900,  on  a 
new  range  across  the  outer  bar,  and  had  increased  the  depth  on  this 
line  from  15.9  to  19.2  feet  at  mean  low  water.  ^ 

During  the  past  year  the  Charlestonhos  continued  dredging,  and  has 
removed  a  total  of  287,206  cubic  yards  of  material.  Her  work  has 
been  mainly  on  the  new  range  across  the  outer  bar,  which  she  has 
deepened  to  not  less  than  24  feet  at  mean  low  water.  She  has  also 
deepened  to  24  feet,  widened  and  straightened  an  existing  but  unused 
channel  through  the  shoal  near  the  inner  end  of  the  jetty  cnannel  (work 
was  begun  in  the  previous  year),  which  channel  is  now  lighted  and  in 
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regular  use;  deepened  to  24  feet  a  small  shoal  in  the  jetty  channel 
proper,  and  maintained  the  old  channel  across  the  outer  bar. 

Readvertisement  having  been  approved,  proposals  were  opened 
November  27,  1900,  for  the  construction  of  a  new  and  larger  dredge, 
authorized  by  the  river  and  harbor  act  approved  March  3, 1899,  under 
an  enlarged  project,  submitted  November  18,  1898,  for  obtaining  26 
feet  at  mean  low  water  (printed  in  annual  report  for  1899,  p.  1661). 
A  contract  with  the  Petersburg  Iron  Works  Company,  of  Petersburg, 
Va.,  for  the  construction  of  this  dredge  at  a  cost  of  J144,300  was 
approved  January  16,  1901,  the  contract  time  of  completion  being 
NWember  24,  1901.  About  13  per  cent  of  the  hull  has  been  com- 
pleted, but  no  work  has  yet  been  done  on  the  propelling  or  pumping 
machinery. 

An  estimate  of  $96,000*  for  maintenance  of  this  work  and  for 
increasing  the  entrance  depth  and  width  is  submitted.  Of  the  amount 
authorized  by  the  river  and  harbor  act  approved  July  13,  1892,  to  be 
appropriated,  there  still  remains  unappropriated  $208,000.  The  proj- 
ect on  which  the  above  act  was  based  provides  for  assisting  the  action 
of  the  jetties  by  dredging. 

Commercial  staMstics, 


Year. 

Total 

tODB. 

Value. 

Year. 

Total 
tons. 

Value. 

1889 

211,203 
224,962 
274,149 
160,379 
193,336 
208,169 

«16,744,951 
16,041,897 
23,110,664 
11,829,607 
11,  WO,  129 
11,560,372 

1895 

140,938 
168,325 
226,750 
214,180 
174,526 
160,631 

•10,686,826 
11,785,846 
12,106,763 
10,956,250 
6,385  168 

1890 

1896 

1891 

1897 

1892        

1898 

1898 

1899 

18W 

1900 

U,  170, 910 

The  total  tons  shown  for  each  year  is  the  aggregate  tonnage  of  ves- 
sels engaged  in  foreign  commerce  as  entered  and  clears  at  the 
Charleston  custom-house. 

The  values  are  the  aggregates  of  the  foreign  exports  and  imports  as 
given  by  the  collector  of  customs.  None  of  the  coastwise  commerce 
of  Charleston  is  shown  in  this  statement. 

26-POOT  PBOJBCT. 

July  1,1900,  balance  unexpended $175,000.00 

June  30, 1901, amount  expended  during  fiscal  year 2,387.14 


July  1, 1901,  balance  unexpended 172.612.86 


July  1, 1901, amount  covered  by  uncompleted  contracta 144,300.00 


Amount  (estimated)  required  for  completion  of  existing  project 110, 000. 00 

Amount  that  can  be  profitably  expeuaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 45, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

^This  estimate  includes  coppering  the  hull  of  the  new  dredge  after  about  six 
months'  service  and  such  other  work  on  the  two  dredges  and  on  their  wharf  facili- 
ties as  may  be  required. 

ENG  1901 21 
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21-FOOT  PROJECT. 

July  1, 1900,  balance  unexpended , »$49,010.18 

June  30, 1901,  amount  expended  during  fiscal  year 31,865.53 

July  1, 1901,  balance  unexpended 17, 144. 65 

July  1, 1901,  outstanding  liabilities 2,467.34 

July  1, 1901, balance  available 14,677.31 


Amount  (estimated)  required  for  completion  of  existing  project 208, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  M  10.) 

11,  Wappoo  Cuty  South  Carolina. — Wappoo  Cut  in  its  original  con- 
dition was  a  narrow,  crooked  tidal  stream  with  not  over  2  feet  depth 
in  some  jjlaces.     It  connects  Ashley  and  Stono  rivers. 

The  existing  project,  adopted  in  1888,  provides  for  straightening, 
widening,  and  deepening  to  secure  a  fairly  direct  channel  6  feet  deep 
at  mean  low  water  and  60  feet  wide.  It  includes  the  construction  of 
two  training  walls  at  the  Stono  River  entrance,  revetting  Elliotts  Cut, 
constructing  three  closing  dams,  and  dredging  a  cut  200  feet  wide  and 
7  feet  deep  across  the  Ashley  River  bar.  The  estimated  cost  of  the 
project  was  $88,000,  including  expenditures  between  1881  and  its  date. 

The  total  expenditures  to  June  30,  1900,  were  $61,216.09.  At  that 
date  a  channel  of  the  project  width  and  depth  had  been  dug  and  the 
banks  of  Elliotts  Cut  revetted.  Two  of  the  closing  dams  had  been 
built,  and  a  cut  about  200  feet  wide  and  7  feet  deep  had  been  dredged 
across  the  Ashley  River  bar.  A  6-foot  channel  existed  through  the 
cut,  but  it  was  quite  narrow  in  one  place;  the  cut  through  the 
Ashley  River  bar  nad  narrowed  considerably.  As  nearly  as  can  be 
determined  from  the  records,  about  $59,290.66  had  been  expended  in 
original  workandabout$l, 925.43  in  maintenance.  Adding  the  expend- 
itures for  maintenance  during  the  past  year,  $1,084.93,  it  appears 
that  the  total  thus  far  expended  in  maintenance  has  been  about 
$3,010.36,  which  should  properly  be  added  to  the  amount  given  in 
money  statement  below  as  estimated  amount  required  to  complete  the 
project. 

During  the  past  year  a  thorough  survey  was  made  of  the  improved 

f)ortions  of  the  cut,  day  marks  forming  a  range  for  entering  the  Ash- 
ey  River  mouth  of  the  cut  were  placed  on  the  marsh,  and  the  portion 
or  the  cut  proper  which  had  narrowed  was  redredged  to  full  width. 
Under  the  estimate  submitted  in  money  statement  below,  it  is  pro- 
posed, so  far  as  funds  provided  will  permit,  to  continue  work  on  the 
project,  to  redredge  the  cut  across  the  Ashley  River  bar,  and  to  main- 
tain the  project  width  and  depth. 

Commercial  statistics. 


Year. 

Total 
tons. 

Value. 

Year. 

Total 
tons. 

Value. 

1891 

140,000 

11,976,000 
1.997,500 
1,865,500 
1,683,000 

1895 

250,230 
271,800 
235.830 
168,849 

92,260,100 
2,410,000 
2,005,695 

1892    .                 

1896 

1893 

142,800 
238,860 

1899 

1894                         

;  1900 

2,531,899 

1 

^Balance  stated  in  annual  report  for  1900  as  unexpended  was  too  large  by  $0.63, 
the  amount  of  Auditor's  settlements  Nob.  11941  and  11944  aggregating  $0.53, 
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July  1, 1900,  balance  unexpended $1,283.91 

June  30, 1901,  amount  expended  during  fiscal  year 1,283.91 

Amount  (estimated)  required  for  completion  of  existing  project 25, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  for  works  of  miprovement  and  for  maintenafice 8, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  11.) 

12,  Beaufort  River ^  South  Carolina. — ^There  was  originally  a 
thoroughly  good  7-foot  channel  between  the  town  of  Beaufort  and  Coo- 
saw  River,  except  at  a  point  called  Brickyard,  near  the  Coosaw  mouth. 
The  least  depth  here  was  about  4  feet  at  low  water,  and  the  channel, 
when  deep  enough,  was  too  narrow. 

The  plan  of  improvement  adopted  in  1890  was  to  deepen  and  widen 
the  channel  by  dredging  to  give  a  continuous,  sufficiently  wide  7-foot 
channel  at  low  water  all  the  way  through.  The  estimated  cost  was 
126,000.  A  laver  of  rock  having  been  encountered  at  a  higher  level 
than  was  found  by  the  preliminary  borings,  the  work  could  not  be 
completed  for  the  amount  of  the  original  estimate.  On  April  16, 
1893,  the  estimate  was  increased  to  $40,000. 

The  total  expenditures  to  June  30,  1900,  were  $30,541.30,  none  ^f 
which  appears  to  have  been  for  maintenance  of  the  dredged  cut.  A 
channel  1  feet  deep  had  been  secured  all  the  way  through,  but  it  was 
much  too  narrow  at  the  point  where  the  rock  was  encountered.  An 
examination  and  later  a  survey  had  been  made  in  connection  with 
illegal  dumping  of  material  dredged  near  the  Port  Royal  Naval  Sta- 
tion, and  removal  by  the  contractor  of  material  illegally  dumped  had 
been  begun. 

During  the  past  year  no  work  was  done  toward  the  completion  of 
the  project.  Inspection  of  the  removal  of  illegally  dumped  material 
was  made  from  time  to  time  until  xfn  completion  in  December. 

With  existing  balance  and  further  appropriations  it  is  proposed,  so 
far  as  funds  provided  will  permit,  to  make  a  survey  of  the  channel  to 
determine  present  conditions,  and  to  widen  the  channel  in  accordance 
with  the  project  and  to  maintain  its  width  and  depth.  As  considerable 
deterioration  has  probably  occurred,  a  revision  of  the  estimate  for  com- 
pletion may  have  to  be  made,  based  on  results  of  the  proposed  survey. 

Commercial  statistics. 


Year. 

Total 
toiw. 

Value. 

Year. 

Total 
tons. 

Value. 

1891... 

202,235  ;  $1,378,800  ' 

250,000  '    i.sa'j.ooo 

215.000       1,181,000 
193,985           950.000 

1896 

174,300 
100.267 
114,400 

9919,75a 

588,000 

1892 

1896 

1893 

1899 

fvV  nnr 

1891 

1900 

136,635  1          686.675 

,  — 

, 

July  1,  1900,  balance  unexpended 

June  30, 1901,  amount  expended  during  fiscal  year. 

July  1,  1901,  balance  unexpended 

July  1 ,  1901,  outstanding  liabilities 

July  1,  1901,  balance  available 


$458.  7(\ 
47. 5G 

411.20 
3.45 

407.75 


Amount  ( estimated )  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 8,000.00 

Submitted  in  compliance  with  reijuirements  of  sundry  civil  act  of  3uii6 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  12.) 
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13.  Removing  simken  vessels  or  craft  dbstrueting  or  endangering 
navigation. — Nothing  has  been  done  during  the  past  year.  From  the 
allotment  of  $2,000  made  April  26,  1900,  for  the  removal  of  sunken 
logs,  originally  forming  parts  of  rafts,  from  the  "inland  passage" 
between  Charieston,  S.  U.,  and  Beaufort,  S.  C,  there  remains  a  bal- 
ance of  $1,421.06,  which  it  is  proposed  to  apply  to  the  removal  of 
such  obstructions  of  this  kind  as  may  be  hereafter  reported,  when 
their  ownership  can  not  be  determined,  and  to  securing  compliance 
with  the  law  regarding  obstructions. 

The  total  amount  expended  during  the  year  is  $176.72. 

(See  Appendix  M  13.) 

EXAMINATIONS  AND  SURVEYS  MADE   IN   COMPLIANCE  WITH   EMERGENCY 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Preliminary  examinations  and  surveys  of  the  following  localities 
were  made  by  the  local  officer  and  reports  thereon  submitted  through 
the  division  engineer: 

1.  Preliminary  examination  and  survey  of  Great  Pedee  Rvver^  South 
Carolina,  between  Ch^rawandthe  Wihni7igton.  Columbia  and  Augusta 
Railroad  bridge. — Captain  Sanford  submitted  reports,  dated  Septem- 
ber 15  and  November  19,  1900,  with  plan  for  improvement  at  an  esti- 
mated cost  of  $118,345.37,  and  $4,000  annually  for  maintenance  after 
completion.  The  sum  of  $2,000  will  be  required  annually  for  main- 
tenance in  addition  to  the  amounts  appropriated  for  improvement. 
The  repoils  were  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  124,  Fifty-sixth  Congress,  second  session.  (See  also  Appendix 
M14.) 

S.  Preliminary  examination  and  survey  of  Ashley  River.  /South 
Carolina^  from  Charleston  to  the  head  of  navigation. — Captain  Sanford 
submittea  reports,  dated  September  10  and  *N ovember  20,  1900,  with 
plan  for  improvement  at  an  estimated  cost  of  $264,396.29.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
115,  Fifty-sixth  Congress,  second  session.     (See  also  Appendix  M  15.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA;  OF 
INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH,  GA.,  AND  FERNAN- 
DINA,  FLA.,  AND  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

This  district  was  in  the  charge  of  Capt.  Cassius  E.  Gillette,  Corjjs 
of  Engineers.  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engi- 
neers. 

1.  Savannah  Harbor^  Georgia. — ^This  covers  the  estuary  of  the  Savan- 
nah River  from  about  2  miles  above  the  city  of  Savannan  to  the  ocean 
bar,  about  22  miles  below  the  city.  .  In  1873  the  channel  was  in  places 
not  more  than  9  feet  deep  at  mean  low  water. 

The  original  plan  of  improvement  is  dated  August  28, 1873,  and  was 
supplemented  March  19, 1879.  It  contemplated  the  establishment  of  a 
channel  from  the  city  to  the  sea  practicable  at  high  tide  for  vessels 
drawing  22  feet  of  water.  This  project  was  replaced  by  an  enlarged 
one  (January  16,  1882,  Annual  Report  of  the  Chief  of  Engineers  for 
1882,  Appendix  J  4),  contemplating  the  same  channel  depth. 

A  project,  adopted  in  1890,  providing  for  a  mean  high- water  depth 
of  26  feet  from  tne  citv  to  the  sea,  is  printed  as  part  of  Appendix  O, 
Annual  Report  of  the  Chief  of  Engineers  for  1890.    The  channel  depth 
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contemplated  by  it  was  reported  as  having  been  obtained  at  the  end 
of  the  hscal  year  of  1896,  and  since  then  only  repair  work  and  dredg- 
ing have  been  carried  on  in  accordance  with  it. 

In  compliance  with  requirements  of  the  river  and  harbor  act  of 
August  18,  1894,  a  supplemental  plan  of  improvement  was  submitted 
December  7,  1894,  providing  for  a  detached  extension  of  the  Ovster 
Bed  training  wall,  lor  the  purpose  of  sheltering  the  anchoi-age  in  Tybee 
Roads,  as  well  as  for  protecting  the  ship  channel  over  the  outer  part 
of  Tybee  Knoll  against  the  destructive  action  of  heavy  storms.  This 
project,  which  is  printed  as  part  of  Appendix  M 1  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1895,  was  authorized  by  act  of  Congress 
of  June  3,  1896,  its  estimated  cost  being  |992,250.  The  same  act 
authorized  the  completion  of  work  for  improving  the  inside  route  from 
Savannah,  Ga..  to  Beaufort,  S.  C,  at  an  additional  cost  of  $106,700, 
and  dredging  tor  maintenance  in  Savannah  Harbor,  and  the  sum  of 
$1,005,0(K)  has  been  appropriated  to  complete  these  works. 

For  a  summary  of  past  work  see  page  1492  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1891;  pages  1213  and  1218-1220  of  the 
report  for  1896;  page  1495,  report  for  1897;  page  1293,  report  for 
1898;  page  1561,  report  for  1899,  and  page  1915,  report  for  1900. 

The  amount  expended  under  the  project  of  1890  up  to  June  30, 
1896,  was  $3,460,049.99,  of  which  $974,504.88  was  for  dredging  and 
$2,356,720.10  for  contraction  work.  There  had  been  previously 
expended  $1,875,061.59.  Between  June  30,  1896,  and  June  30,  1900, 
$552,734  was  expended  on  present  project. 

From  the  time  of  the  reported  completion  of  the  project  of  1890,  in 
July,  1896,  until  June  30,  1900,  extensive  dredging  was  done,  both  as 
maintenance  and  as  part  of  the  modification  of  the  project.  Never- 
theless, shoaling  took  place. 

During  the  past  fiscal  year  dredging  has  been  carried  on  for  com- 
pleting the  inside  route  between  Savannah,  Ga.,  and  Beaufort,  S.  C, 
and  for  maintaining  Savannah  Harbor.  For  the  former  purpose 
99,813.4  cubic  yards  was  removed.  For  maintenance  there  was 
dredged  276,933  cubic  yards. 

At  the  close  of  the  past  fiscal  year  the  project  channel  was  deficient  in 
width  and  depth  and  extensive  dredging  is  urgently  needed.  A  balance 
of  former  appropriations  of  about  $425,000  could  be  used  to  advantage 
for  such  dreoging,  but  it  does  not  appear  that  the  balance  can  be  so 
used  until  a  change  of  project  is  authorized  by  Congress.  Legislation 
which  will  authorize  tne  abandonment  of  the  training-wall  construc- 
tion and  permit  the  expenditure  of  the  present  balance  for  dredging 
to  restore  channel  is  recommended. 

In  1872  the  tonnage  of  vessels  arriving  and  clearing  at  Savannah 
Harbor  was  somewhat  more  than  1,000,000;  the  total  value  of  impoils 
and  exports,  about  $34,000,000.  Cotton,  lumber,  wool,  hides,  naval 
stores,  and  rice  were  principally  dealt  in.  In  1890  the  total  tonnage 
had  increased  to  about  2,000,000  and  the  value  of  imports  and  exports 
to  $152,000,000.  Besides  the  articles  named  above,  fruit,  produce, 
and  iron  were  handled  extensively. 

For  the  calendar  year  1900  the  total  tonnage  was  about  2,804,061, 
and  the  value  of  exports  and  imports  about  $57,428,217.  During  the 
year  a  new  line  of  steamers  to  Philadelphia  has  been  established  and 
the  direct  line  to  Boston  discontinued. 
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July  1,  1900,  balance  unexpended $547,052.47 

June  30,  1901,  amount  expended  during  fiscal  year 107,343.53 


July  1,  1901,  balance  unexpended 439,708.94 

July  1,  1901,  outstanding  liabilities 14,300.74 


July  1,  1901,  balance  available 425,408.20 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1, 1901 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  1.) 

^,  Savannah  River ^  Georgia.  — In  its  original  condition ,  for  tlie  greater 
part  of  the  year,  the  river  was  navigable  for  steamboats  drawing  from 
4  to  6  feet  of  water,  but  during  the  low- water  season  there  were 
various  shoals  in  the  upper  part  of  the  river  with  low-water  depths  of 
less  than  3  feet.  The  chief  obstructions  to  navigation  consisted  of 
sand  and  gravel  bars,  overhanging  trees,  snags,  and  sunken  logs. 

The  existing  plan  of  improvement,  submitted  in  1890,  provides  for 
the  establishment  of  a  navigable  steamboat  channel,  5  leet  deep  at 
ordinary  summer  low  water,  between  the  cities  of  Augusta  and 
Savannah. 

This  is  to  be  accomplished  by  (1)  removing  sand  and  gravel  bars;  (2) 
reg^ulating  portions  of  the  river,  revetting  caving  banks,  and  closing 
incipient  cut-offs;  (3)  removing  snags  and  logs  from  the  channel,  and 
overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is  esti- 
mated, in  round  numbers,  at  $332,000,  provided  funds  are  regularly 
and  adequately  supplied,  besides  ^,000  to  $5,000  annually  for  main- 
tenance. 

The  entire  amount  expended  on  the  improvement  of  the  Savannah 
River  between  Savannah  and  Augusta,  from  its  commencement  in  1880 
to  the  adoption  of  the  project  of  1890,  was  193,480.09. 

The  total  amount  expended  under  the  project  of  1890  to  June  30, 
1900,  was  $102,013.83. 

Seven  training  dikes  for  removing  sand  bars  were  constructed  during 
the  past  fiscal  year. 

The  channel  from  Savannah  to  Augusta  is  in  fair  condition,  some 
snags  requiring  removal.  The  project  depth  of  6  feet  can  be  carried 
to  about  Twiggs  Bar,  14  miles  below  Augusta.  Three  feet  at  mean 
low  water  is  the  best  available  dmft  to  Augusta. 

After  the  close  of  the  civil  war  and  prior  to  the  improvement  the 
commerce  of  the  river  was  unimpoitant.  Since  then  it  has  increased. 
The  exports  from  the  river  valley  are  mainlj'  cotton,  naval  stores, 
lumber,  and  wood,  while  the  imports  are  fertilizers,  camp  and  mill 
supplies,  cotton  ties  and  bagging,  and  manufactured  articles.  Exclud- 
ing logs,  timber,  and  cord  wood,  the  tonnage  for  the  year  1900  amounted 
to  45,800  tons,  valued  at  $2,260,000,  besides  104,167  bushels  of  rice, 
valued  at  $104,167,  received  at  Savannah  in  small  boats  and  lighters. 
There  was  also  i-afted  down  the  river  during  1900  about  5,000,000  feet 
B.  M.  of  timber,  valued  at  about  $150,000. 
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July  1,  1900,  balance  unexpended $72,006.08 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 _100, 000. 00 

172, 006. 08 
June  30,  1901,  amount  expended  during  fiscal  year 25, 923. 56 

July  1,  1901,  balance  unexpended 146,082.52 

July  1,  1901,  outstanding  liabilities ^i^%29 

July  1,  1901,  balance  available 142,721.23 

July  1,  1901,  amount  covered  by  uncompleted  contracts 101, 136. 47 

Amount  (estimated)  required  for  completion  of  existing  project 86, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 58, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  N  2.) 

3.  Savannah  Bwer  above  Augusta.  Oa, — ^The  Savannah  River  above 
the  city  of  Augusta  is  navigable  only  by  pole  boats. 

The  existing  plan  of  improvement,  as  outlined  in  the  local  engi- 
neer's report  of  January  31,  1890,  provides  for  the  establishment 
between  Petersburg  and  the  Locks  of  a  downstream  channel  12  to  25 
feet  in  width  and  navigable  during  ordinary  summer  low  water  (or 
from  nine  to  ten  months  of  every  year)  for  pole  boats  dmwing  2  feet, 
and  of  an  upstream  channel  navigable  under  the  same  conditions 
for  pole  boats  drawing  1.3  feet  of  water.  This  is  to  be  obtained  by 
(1)  removing  logs  ana  overhanging  trees;  (2)  excavating  rock,  sand, 
or  gi'avel,  and  with  excavated  materials  raising  crests  of  ledges;  (3) 
constructing  training  walls  to  increase  flow  of  water  through  sluices. 
The  cost  of  improvement  is  estimated  at  $23,000,  provided  the  money 
is  all  made  available  at  once,  or  at  $33,000  if  supplied  in  smaller 
amounts. 

The  entire  amount  expended  on  the  improvement  of  the  Savannah 
River  above  Augusta  from  the  commencement  in  1880  to  June  30, 
1900,  was  $58,395.24. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 
1900,  was  $19,395.24. 

Work  during  the  year  consisted  in  blasting  out  channels  through 
shoals  and  remov^ing  overhanging  trees.  Only  a  small  amount  of 
work  was  done.  At  the  close  of  the  fiscal  year  the  project  depth  of 
2  feet  was  available  with  some  diflSculty. 

In  1876-77  about  2,000  tons  of  freight  went  upstream  from  Augusta 
and  about  12,000  bales  of  cotton  came  down.  In  the  report  of  1888 
the  down-going  freight  was  estimated  at  about  5,000  bales  of  cotton, 
and  in  1900  the  total  freight  carried  on  the  river,  excluding  timber, 
amounted  to  about  3,192  tons,  valued  at  $155,000. 

July  1,  1900,  balance  unexpended $604.76 

June  30,  1901,  amount  expended  during  fiscal  year 640.31 

July  1,  1901,  balance  unexpended 64.45 

Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  N  3.) 

i.  Dobay  Ba/r,  Georgia. — In  1888  $5,795.40  was  spnt  in  harrowing 
and  water-jet  work  on  this  bar  without  result.     In  its  original  condi- 
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tion  there  was  about  12  feet  at  mean  low  water  in  the  old  channel, 
which  was  very  crooked,  so  that  the  entrance  was  not  much  used. 
The  project  for  its  improvement,  adopted  by  act  of  Congress  of  March 
8,  1899,  provides  for  creating  a  channel  by  dredging  ^  feet  deep  at 
mean  high  water  and  300  feet  wide,  estimated  to  cost  $70,000.  The 
proposed  channel  is  some  distance  north  of  the  present  channel. 

During  the  year  72,666.7  cubic  yards  of  material  was  dredged,  mak- 
ing a  total  of  119,869.3  cubic  yards  removed  under  the  project.  The 
contractor  has  done  no  work  since  December  16,  1900.  The  work 
done  has  produced  no  increase  in  the  navigable  depths. 

The  amount  expended  to  June  30,  1900,  was  $5,680.09. 

July  1,  1900,  balance  unexpended $64,319.91 

June  30, 1901,  amount  expended  during  fiscal  year 13, 028. 47 

July  1,  1901,  balance  unexpended 51,291.44 

July  1,  1901,  outstanding  liabilities i 1, 629. 18 

July  1, 1901,  balance  available 49^  662. 26 

July  1,  1901,  amount  covered  by  uncompleted  contracts 33, 708. 11 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  N  4.) 

6.  Dcunen  Harbor^  Georgia. — ^In  its  original  condition  this  harbor 
was  more  or  less  obstructed  at  seven  points  by  shoals,  on  which  were 
found  minimum  mean  low-water  deptlis  of  from  6.4  to  10.6  feet.  The 
reaches  between  the  shoals  carried  depths  nowhere  less  than  12  feet 
at  mean  low  water.  The  mean  rise  and  fall  of  the  tide  in  the  harbor 
is  about  6.5  feet. 

Operations  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1885.  It  contemplates  the  establishment  of 
a  navigable  channel  12  feet  deep  at  mean  low  water  between  Darien  and 
Doboy.  The  estimated  cost  of  the  improvement  is  $170,000.  No  work 
was  done  under  this  project  prior  to  the  fiscal  year  ending  June  30, 1891. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 
1900,  was  $104,033.42.  There  had  been  expended  under  a  previous 
project  for  dredging  $8,000,  making  a  total  of  $112,033.42. 

No  work  was  done  during  the  past  fiscal  year.  The  available  depth  in 
the  harbor  is  about  12  feet,  except  the  channel  to  the  Lower  Kidge 
Mill,  which  has  badly  shoaled  and  needs  deepening. 

The  incoming  and  outgoing  tonnage  for  1878  was  estimated  at  about 
200,000,  and  the  value  of  the  exports  at  between  $600,000  and  $700,000. 

In  1900  the  total  annual  trade,  consisting  mostly  of  timber,  was 
estimated  at  233,400  tons,  valued  at  $1,374,688. 

July  1,  1900,  balance  unexpended $966.58 

June  30,  1901,  amount  expended  during  fiscal  year 956. 12 

July  1,  1901,  balance  unexpended 10.46 

'Amount  (estimated)  required  for  completion  of  existing  project 66, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

tbe  balance  unexpended  July  1,  1901 12,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  5.) 
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6,  Altamalm  River^  Geonjia, — ^The  chief  obstructions  to  the  naviga- 
tion of  the  Altamaha  River  consist  in  rock  ledges,  sand  bars,  snags, 
sunken  logs,  and  overhanging  trees.  The  rock  ledges  were  confinea 
to  the  upper  portion  of  the  stream,  while  the  other  obstructions  were 
found  throughout  its  entire  course.  The  low-water  depth  at  some 
points  did  not  exceed  1  foot. 

The  revised  plan  of  improvement,  outlined  in  the  local  engineer's  . 
report  of  June  12,  1890,  provides  for  the  establishment  of  a  navigable 
steamboat  channel  3  feet  deep  at  ordinary  sununer  low  water  between 
the  junction  of  the  Oconee  and  Ocmulgee  rivers  and  the  town  of  Darien. 

This  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand  bars; 
(2)  building  deflecting  dikes  and  closing  incipient  cut-offs;  (3)  remov- 
ing snags  and  logs  from  the  channel  and  overhanging  trees  from  the 
banks  of  the  stream,  and  (4)  revetting  caving  banks. 

The  cost  of  the  improvement,  as  given  in  the  project  of  1890,  is  esti- 
mated, in  round  numbers,  at  $129,000  (provided  funds  are  regularly 
and  adequately  supplied),  besides  from  $3,000  to  $5,000  for  annual 
maintenance. 

The  amount  expended  under  the  present  project  for  this  river  up  to 
June  30,  1900,  was  $52,981.26.  There  had  been  previously  expended 
$09,776.59,  making  a  iotal  of  $122,757.84. 

At  the  close  of  the  fiscal  year  1901  the  river  was  not  in  good  condition, 
navigation  being  materially  obstructed  at  several  places.  Work  is 
urgently  needed  at  Sisters  Bluff,  Beards  Bluff,  Carters  Bight,  and 
Cypress  Nursery. 

The  work  done  during  the  past  fiscal  year  has  probably  resulted  in  a 
better  channel  at  Coupers  Bar,  but  there  has  been  no  low  water  to 
determine  this. 

The  commerce  of  the  river  before  the  improvement  was  begun 
amounted  to  about  100,000  tons  annuallv,  valued  at  about  $1,000,000. 
During  the  year  1900  it  is  estimated  to  have  amounted  to  15,000  tons, 
valued  at  about  $1,025,000,  and  162,000,000  feet  B.  M.  of  timber, 
valued  at  $1,920,000. 

Deterioration  has  occurred  in  works  of  improvement  at  MaiTOwbone 
liar  and  Beards  Bluff.    The  cost  of  restoration  is  estimated  at  $5,500. 

July  1,  1900,  balance  unexpended $3,242.16 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  Jime  6, 1900 9,000.00 

12, 242. 16 
June  30,  1901,  amount  expended  during  fiscal  year 10,369.09 

July  1,  1901,  balance  unexpended 1,873.07 

July  1,  1901,  outstanding  liabilities 11.25 

July  1,  1901,  balance  available 1,861.82 


Amount  (estimated)  required  for  completion  of  existing  project 104, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
YM\  for  works  of  improvement  and  for  maintenance,  in  addition  to 

thebalance  available  July  1, 1901 20,000.00 

Sul)iuitte(l  in  compliance  with  requirements  of  sundry  cival  act  of  June 
4,  1897,  ami  of  wntiou  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  6.) 

7.  Oamee  E!vct\  Gem^gia. — For  the  greater  part  of  the  year  this 
river  is  navi^al)lo  for  steamboats  drawing  from  3  to  4  feet,  but  during 
the  low-water  season  there  are  various  shoals  with  low^- water  depths 
of  not  more  than  2  feet.     The  chief  o})structions  to  navigation  consist 
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of  sand  bars,  rock  shoals,  snags,  sunken  logs,  and  overhanging  trees. 
The  present  plan  of  improvement,  outlinefin  the  report  of  February 
5,  1890,  provides  for  the  establishment  of  a  navigable  steamboat  chan- 
nel 3  feet  deep  at  ordinary  sunmier  low  water  from  Milledgeville  to 
the  river's  mouth. 

This  is  to  be  accomplished  by  (1)  removing  rafts,  rock  shoals,  and 
sand  bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks, 
and  closing  incipent  cut-offs;  (3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $171,000,  besides  from 
$1,000  to  $5,000  for  annual  maintenance. 

The  amount  expended  under  the  present  project  to  June  30,  1900, 
was  $77,960.79.  There  had  been  previously  expended  $44,822.18, 
making  a  total  of  $122,782.97. 

The  work  done  at  Bonny  Clabber  Cut-off  will  doubtless  deeoen  the 
channel  at  that  place.  The  channel  is  not  in  good  condition.  Numer- 
ous snags  need  removal  and  there  are  several  bad  rock  shoals  above 
Dublin. 

No  reliable  statistics  of  the  commerce  of  the  river  before  the  improve- 
ment was  begun  are  available.  From  1880  to  1885  the  information  at 
hand  only  mentions  cotton,  guano,  rosin,  spirits  of  turpentine,  and 
merchandise.  All  of  these  in  considerable  quantities,  in  1900  the 
amount  of  freight  carried  on  the  river  amounted  to  6,800  tons,  valued 
at  about  $524,000.  Besides  this  86,397,623  feet  B.  M.  of  timber, 
valued  at  about  $1,001,629,  was  rafted  down  the  river. 

July  1,  1900,  balance  unexpended $2,217.03 

Amount  allotted  from  appropriation  contained  in  emei^gency  river  and 
harbor  act  approved  June  6,  1900 3,100.00 

5,317.03 
June  30,  1901,  amount  expended  during?  fiscal  year 4,654.61 

July  1,  1901,  balance  unexpended 662.42 

July  1,  1901,  outstanding  liabilities 339.19 

July  1,  1901,  balance  available 323.23 

Amount  (estimated)  required  for  completion  of  existing  project 127, 900. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1, 1901 25,000.00 

Submitted  in  compliance  with  re(]^uirement8  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  N  7.) 

8.  Oomtd^ee  River ^  Georgia. — For  the  greater  part  of  the  year  the 
river  is  navigable  for  steamboats  drawing  from  3  to  4  feet,  but  during 
the  low-water  season  there  are  various  shoals  with  depths  of  not  more 
than  2  feet.  The  chief  obstructions  to  navigation  consist  of  rock 
shoals,  sand  bars,  snags,  sunken  logs,  and  overhanging  trees. 

The  present  plan  of  improvement,  outlined  in  the  report  of  February 
5, 1890,  provides  for  the  establishment  of  a  navigable  steamboat  chan- 
nel 3  feet  deep  at  ordinary  summer  low  water  from  Macon  to  the  river's 
mouth. 

This  is  to  be  obtained  by  (1)  removing  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cut-offs  and  revetting  caving  banks;  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream. 
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The  cost  of  the  improvement,  as  ^iven  in  the  project  of  1890,  is  esti- 
mated at  $210,000,  provided  funds  are  regularly  and  adequately  sup- 
plied, besides  from  ¥1,000  to  $6,000  for  annual  maintenance. 

The  amount  expended  under  the  present  project  up  to  June  30, 1900, 
was  $94,056.49.  There  had  been  previously  expended  $79,390.73, 
making  a  total  oi  $173,447.22. 

The  work  done  during  the  fiscal  year  has  resulted  in  marked  improve- 
ment. Several  of  the  worst  shoals  are  gone  and  the  naviga})le  depth 
to  Hawkinsville  is  nearlv  3  feet,  the  proiected  depth.  The  heavy  rock 
shoals  above  Hawkinsville  have  not  yet  been  removed. 

No  reliable  statistics  of  the  commerce  of  the  river  before  the  improve- 
ment was  begun  are  available.  It  is  stated  to  have  consisted  in  1889 
principally  of  naval  stores,  cotton,  merchandise,  camp  supplies,  etc., 
and  also  of  timber  rafted  down  the  river.  In  1887-88  about  14,300 
barrels  of  turpentine  and  50,700  barrels  of  rosin  are  stated  to  have  been 
shipped,  while  probably  $300,000  worth  of  timber  was  rafted  down 
the  river.  In  1900  the  tonnage  amounted  to  24,724  tons,  valued 
at  $1,310,000,  besides  54,000,000  feet  B.  M.  of  timber  valued  at 
$598,000. 

July  1,  1900,  balance  unexpended $41,052.78 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 40, 000. 00 

81,052.78 
June  30,  1901,  amount  expended  during  fiscal  year 33,824.71 

July  1,  1901,  balance  unexpended 47,228.07 

July  1,  1901,  outstanding  liabilitiee 2,656.45 

July  1,  1901,  balance  available 44,572.62 

Amount  (estimated)  required  for  completion  of  existing  project 56, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 35, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  N  8.) 

9.  Brunsyyick  Hcurbor^  Oeorgia. — Over  the  shoal  in  East  River  in 
front  of  the  lower  edge  of  the  city  there  was,  when  the  existing  project 
of  improvement  was  adopted,  a  low-water  depth  of  only  li  fathoms. 
The  mean  rise  and  fall  of  the  tide  is  about  6.6  feet.  Operations  for 
tiie  improvement  of  this  harbor  have  been  carried  on  m  accordance 
with  a  project  of  improvement  printed  as  Appendix  M  12,  Annual 
Report  of  the  Chief  of  Engineers  for  1886.  This  project  is  an  enlai^e- 
ment  and  a  modification  of  a  previous  one  printed  as  Appendix  J  7, 
Annual  Report  of  the  Chief  of  Engineers  for  1880. 

The  following  comprise  the  main  features  of  the  plan  of  improvement: 

{a)  A  training  wall  projecting  from  the  most  easterly  point  of 
Buzzard  Island  and  located  approximately  parallel  to  and  1,000  feet  or 
less  distant  from  the  opposite  shore  of  East  River. 

(J)  A  low  dam  across  Turtle  River  extending  obliquely  upstream 
from  the  upper  end  of  Buzzai-d  Island  to  the  opposite  snore  or  Blythe 
Island. 

Ic)  Short  spur  jetties  in  the  lower  part  of  East  River. 

(a)  Dredging  in  the  vicinity  of  Turtle  River  Dam  and  on  the  shoal 
in  the  lower  part  of  East  River. 

The  training  walls  and  spurs  were  to  be  constructed  of  palmetto 
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cribs  loaded  with  stone,  or  of  successive  courses  of  log  and  brush  mat- 
tresses loaded  with  riprap  stone.  The  works  were  intended  to  estab- 
lish and  maintain  a  15-foot  low- water  channel  across  the  shoal  in  East 
River.  The  cost  of  the  original  project  was  estimated  at  $73,187.50, 
and  as  modified  at  $190,000. 

In  his  report  of  >Jovember  26,  1894,  concerning  a  revision  of  the 
project  of  improving  harbor  at  Brunswick  the  local  engineer  stated 
that^ 

It  will  be  more  economical  and  advantageous  to  maintain  the  desired  depth  of  15 
feet  at  mean  low  water  by  keeping  the  training  wall  in  good  condition  and  by 
annual  dred^ng  than  by  constructing  a  dam  across  Turtle  River  and  further  chan- 
nel contraction. 

He  also  estimated  the  cost  of  maintenance  at  $15,000  per  annum, 
provided  that  sum  be  made  available  each  year. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  a  prelimi- 
nary examination  and  survey  of  this  harbor  with  a  view  to  further 
improvement.  This  examination  has  been  made  and  reports  of  results 
were  submitted  to  Congress  and  printed  in  House  Doc.  No.  40,  Fifty- 
sixth  Congress,  first  session,  and  m  the  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  page  1962. 

Up  to  June  30, 1900,  there  had  been  expended  under  the  present 
project  for  maintenance  $25,568.60;  there  had  been  expendea  previ- 
ously $200,000,  making  a  total  of  $226,568.60,  including  $10,000  spent 
in  1836  for  dredging. 

At  the  end  of  the  fiscal  year  190 L  item  "a"  of  the  project  had  been 
completed  and  the  lower  part  of  East  River  had  been  dredged  to  15 
feet.  Items  "5"  and  "c"  and  the  dredging  in  Turtle  River  have  not 
been  done.  The  channel  is  not  self -maintaining.  The  available  depth 
is  now  15  feet  at  mean  low  water. 

Before  the  improvement  in  1880  the  annual  tonnage  of  the  port  of 
Brunswick  was  about  100,000,  consisting  chiefly  of  lumber,  naval  stores, 
wood,  rice,  and  sundry  provisions,  ancf  valued  at  about  $1,700,000. 

In  1900  the  shipments  of  lumber  and  merchandise  amounted  to 
733,999  tons,  valued  at  $24,705,743. 

July  1,  1900,  balance  unexpended $9,431.40 

June  30,  1901,  amount  expended  during  fiscal  year 9,184.34 

July  1,  1901,  balance  unexj)ended 247.06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  9.) 

10,  Inside  water  route  between  Sa/vannah^  Ga,^  and  Fernandina^ 
Fla, — The  location  of  this  route  is  shown  by  a  dotted  line  on  Coast 
Survey  charts  Nos.  156  and  157,  and  a  detailed  description  of  it  and 
its  original  condition  is  given  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1892,  pages  1311-1326. 

The  distance  from  Savannah  to  Fernandina  by  the  inside  route  just 
described  is  about  160  miles.  Touching  at  Darien  en  route  increases 
the  distance  by  about  20  miles,  and  at  Brunswick  by  about  12  miles. 

In  its  original  condition  the  channel  depth  was  less  than  5  feet  at 
mean  low  water  in  some  places. 

The  original  project  of  improvonxMit.  adopted  in  1892,  provides  for 
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the  establishment  of  a  channel  7  feet  deep  at  mean  low  water  between 
Savannah,  Ga.,  and  Fernandina,  Fla.  This  is  to  be  accomplished  by 
the  improvement  of  Romerly  Marsh,  Mud  River,  Little  Mxid  River, 
and  JeKyl  Creek,  hy  means  of  dredging  and  the  construction  of  clos- 
ure dams  and  training  walls  of  brush  mattresses  loaded  with  riprap 
stone.  The  estimated  cost  of  the  improvement  is  $105,000,  provided 
that  the  entire  sum  is  made  at  once  available.  If  funds  are  made  avail- 
able in  smaller  amounts  the  cost  of  the  improvement  will  be  increased. 

Previous  to  the  adoption  of  this  project  work  had  been  done  on  what 
is  now  part  of  the  inside  route  in  opening  Parsons  Cut  through  Romerly 
Marshes. 

The  total  amount  expended  on  the  inside  route  project  up  to  June 
30,  1900,  was  $48,867.41;  previous  to  this,  $71,108.77,  making  a  total 
of  1119,973.18. 

No  work  was  done  during  the  past  fiscal  year. 

At  the  end  of  the  fiscal  year  1901  the  deptn  of  the  cut  through  Rom- 
erly Marshes  had  deteriorated  to  about  Si  feet,  but  had  increased  in 
wi^th.  The  channel  in  Jekyl  Creek  had  deteriorated  to  5  feet.  The 
cut  through  Mud  River  had  not  been  completed. 

The  value  of  the  commerce  passing  through  this  route  was  estiniated 
in  1890  at  between  $200,000  and  6oO,000  per  annum.  For  1900  it 
amounted  to  about  42,00<)  tons  of  freight,  valued  at  $2,500,000,  and 
190,000,000  feet  B.  M.  of  timber,  valued  at  $2,000,000.  None  of  this 
commerce  passed  over  the  whole  extent  of  the  route. 

July  1,  1900,  balance  unexpenSed $132.59 

July  1,  1901,  balance  unexpended 132.59 


Amount  (estimated )  required  for  completion  of  existing  project 56, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  N  10.) 

11.  Cumberland  Sounds  Georgia  and  Florida. — ^The  available  depth 
at  the  entrance  in  its  unimproved  condition  varied  from  11  to  12.5  feet 
at  mean  low  water.  The  point  of  crossing  the  bar  was  subject  to  very 
great  changes,  its  range  in  a  series  of  years  being  as  great  as  \\  miles. 
The  mean  rise  and  fall  of  the  tide  is  5.9  feet. 

The  existing  project,  which  was  authorized  by  the  river  and  harbor 
act  of  June  3, 1896,  provides  for  the  construction  of  two  jetties,  cross- 
ing the  bar  about  3,900  feet  apart,  supplemented  by  dredging,  if  neces- 
sary, the  total  cost  from  that  date  being  estimatea  at  $2,350,000.  By 
the  above  act  the  Secretary  of  War  was  authorized  to  contract  for 
the  completed  work  in  advance  of  appropriations.  A  detailed  project 
for  completing  the  work  was  submitted  by  a  Board  of  Engineers 
August  2,  1900,  and  was  approved  by  the  Secretary  of  War  August  7, 
1900. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1900,  not  includ- 
ing outstanding  liabilities,  there  had  been  expended  on  this  work  from 
the  beginning  of  work  in  1881  $1,333,665.83. 

The  little  dredging  done  during  the  past  fiscal  year  has  maintained 
the  existing  channel  across  the  line  of  the  south  jetty  to  about  its  pre- 
vious depth,  there  being  at  the  close  of  the  year  a  navigable  depth  of  16. 8 
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feet.  There  has  been  a  marked  improvement  in  the  channel  between 
the  jetties,  the  extension  of  the  north  jetty  nearly  across  the  bar 
being  followed  by  extensive  deepening  in  the  channel  which  has  been 
makmg  in  that  location  for  some  years.  The  controlling  depth  has 
only  increased  about  1.6  feet,  there  being  now  8.3  feet  at  9ie  snoalest 
place,  but  the  channel  has  widened  greatly  and  deepened  on  the  inner 
slope  of  the  bar  an  average  of  4  or  6  feet. 

Before  improvement  (in  1879)  the  annual  in  and  out  bound  tonnage 
at  Fernandina  was  about  300,000  and  the  value  of  impjorts  and  exports 
about  $2,500,000,  lumber,  naval  stores,  and  cotton  being  the  principal 
articles.  In  1900  the  total  value  of  imports  and  exports,  coastwise 
and  foreign,  was  reported  by  the  collector  of  customs  as  $14,749,286. 

July  1, 1900,  balance  unexpended $853^834.17 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1901 200, 000. 00 

1,053,834.17 
June  30,1901,  amount  expended  during  fiscal  year 220,596.36 

July  1, 1901, balance  unexpended 833,237.81 

July  1, 1901,  outstanding  liabilities 60,127.08 

July  1, 1901,  balance  available 773,110.73 

July  1, 1901,  amount  covered  by  uncompleted  contracts 849, 055. 01 

Amount  (estimated)  required  for  completion  of  existing  project 895, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  available  July  1, 1901 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sunc&y  civil  act  of  June 

4,1897. 

(See  Appendix  N  11.) 

i^.  Refmomna  stmken  vessels  or  craft  obsi/ructvrvg  or  endangering 
navigation. — ^The  wreck  of  an  old  lighter  in  Savannah  River  was 
removed  by  hired  labor,  at  a  cost  of  $79.16.  The  wreck  of  the  river 
steamer  W.  S.  Cook  in  Savannah  Harbor  was  removed  under  informal 
contract,  at  a  cost  of  $140.  Authority  was  also  given  for  the  removal 
of  the  wreck  of  the  river  steamer  Pete  Cra/ig  from  Savannah  River. 
This  wreck  has  not  yet  been  removed. 

(See  Appendix  N  12.) 

SURVEY  MADE  IN  C5OMPLIAN0E  WITH  RIVER  AND  HARBOR  ACT  APPROVED 

MARCH   3,  1899. 

Preliminary  report  on  survey  of  Brunsvyick  Outer  Bar^  Georgia^ 
was  submitted  by  Captain  Gillette  December  4  and  final  report 
December  27,  1900,  through  the  division  engineer.  Improvement  of 
the  locality  by  dredging  is  proposed,  and  an  estimate  of  $200,000  for 
construction  of  a  dredge  and  operating  same  for  two  years  is  pre- 
sented. The  reports  were  transmitted  to  Congress  and  printed  in 
House  Docs.  Nos.  179  and  355,  Fifty-sixth  Congress,  second  session. 
(See  also  Appendix  N  14.) 

EXAMINATIONS    AND    SURVEY  MADE    IN   COMPLIANCE  WITH  EMERGENCY 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Preliminary  examinations  and  survey  of  the  following  localities 
were  made  by  the  local  oflScer  and  reports  thereon  submitted  through 
the  division  engineer: 

1,  Preliminary  e^mninatimi  a^id plan  and  estinuitefor  improvement 
of  Savannah  Harbor^  Georgia^  witli  a  viao  to  securifig  a  depth  of  28 
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feet  at  mean  high  water. — Captain  Gillette  submitted  repoi*t,  dated 
September  27,  1900,  upon  preliminary  examination,  and  a  report 
dated  November  21,  1900,  was  submitted  by  a  Board  of  Engineers, 
with  plan  and  estimate  for  improvement  at  a  cost  of  $1,567,791.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
123,  Fifty -sixth  Congress,  second  session.  (See  also  Appendix  N  15.) 
2.  Preliminary  examination  of  Skiddaway  Narrows^  Georgia. — 
Captain  Gillette  submitted  report  dated  September  26,  1900.  In  his 
opmion,  concurred  in  by  the  division  engineer  and  by  the  Chief  of 
Engineers,  the  improvement  of  the  locality  by  the  General  Govern- 
ment is  not  advisable.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  91,  Fifty -sixth  Congress,  second  session. 
(See  also  Appendix  N  16.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  COAST 
OF  FLORIDA,  AND  OF  HARBOR  AT  KEY  WEST,  FLA.,  AND  ENTRANCE 
THERETO. 

This  district  was  in  the  temporary  charge  of  Capt.  Thomas  H.  Rees, 
Corps  of  Engineers,  to  September  24,  1900;  in  the  charge  of  Capt. 
C.  H.  McKinstry,  ODrps  of  Engineers,  from  September  24,  1900,  to 
March  27,  1901,  and  in  the  temporary  charge  of  Captain  Rees  since 
that  date,  the  oflScer  in  charge  having  unoer  his  immediate  orders 
Lieut.  Edward  M.  Markham,  Corps  of  Engineers,  to  September  11, 
1900,  and  Lieut.  Edmund  M.  Rhett,  Corps  of  Engineers,  since  Septem- 
ber 17,  1900.  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of 
Engineers. 

L  St.  Johns  Biver^  Florida. — Previous  to  the  commencement  of 
improvement  the  mean  low-water  channel  depth  across  the  bar  at  the 
mouth  varied  from  5  to  7  feet,  with  a  tidal  range  of  5.22  feet.  This 
bar  is  formed  of  sand,  and  was  extremely  dangerous,  as  the  channel 
across  it  shifted  continually  north  and  south  through  a  range  of  about 
1  mile. 

The  least  mean  low- water  channel  depth  in  the  river  was  about  11.5 
feet,  all  obstructions  being  sand  or  mud.  The  tidal  itinge  in  the  river 
varies  from  about  4. 5  feet  at  the  mouth  to  about  1  foot  at  Jacksonville. 

The  original  plan  of  improvement  contemplated  the  formation  of  a 
continuous  channel  with  a  mid  depth  of  not  less  than  15  feet  at  mean 
low  water  from  Jacksonville  to  the  ocean,  a  distance  of  about  27.6 
miles.  The  two  points  where  work  was  required  to  gain  this  depth 
were  at  the  bar  at  the  mouth  and  in  a  reach  of  the  river  near  Dames 
Point,  12  miles  above. 

The  project  of  1896  contemplates  the  dredging  of  a  channel  300 
feet  wioe  and  24  feet  deep  through  all  shoals,  and  the  construction  of 
training  dikes  in  the  river  proper,  at  an  estimated  cost  of  $600,000; 
also  the  extension  of  the  north  jetty  at  the  mouth  of  the  river  1,500 
feet,  and  the  south  jetty  500  feet,  and  raising  these  jetties  throughout 
their  entire  length,  at  an  estimatea  cost  of  $1,509,750;  in  all  $2,109,750. 
.  The  amount  expended  on  this  improvement  by  the  United  otates  up 
to  June  30,  1900,  was  $1,600,472.97,  of  which  $183,472.47  was  under 
the  present  project. 

Work  upon  the  north  jetty  at  the  mouth  continued  during  the  year. 
The  jetty  was  raised  to  a  mean  height  of  7  feet  above  mean  low  water 
between  stations  3500  and  8611,  and  the  foundation  and  hearting  were 
extended  to  station  12949.  No  work  was  done  upon  the  south  jetty. 
Dredging  in  the  river  above  the  mouth  with  the  United  States  dredge 
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Cape  Fea/r.  belonging  to  the  Wilmington  (N.  C),  district,  continued 
at  intervals  until  January  25.  Between  September  20  and  January 
26  the  dredge  worked  upon  the  bar  at  the  entrance  at  such  times  as 
this  could  be  done  with  safety.  A  total  of  164,571  cubic  yards  was 
removed  by  the  dredge  during  the  year.  This  work  resulted  in  deep- 
ening the  shoal  places  in  the  channel  in  the  river  to  from  17  to  18 
feet.  No  permanent  increase  in  depth  resulted  from  the  work  uj)on 
the  bar  ana  with  this  additional  experience  in  view  a  greater  entension 
of  the  north  jett}^  is  considered  necessary  to  afford  protection  to  dredg- 
ing operations  at  this  place  and  to  break  the  force  of  storm  waves. 

A  survey  of  the  river  from  the  entrance  to  Dames  Point  was  made 
April  22  to  May  7. 

At  the  time  of  the  survey  a  least  depth  of  12^  feet  at  mean  low 
water  was  found  upon  the  bar.  This  is  less  than  was  reported  last  year, 
but  the  shoaling  is  believed  to  be  only  temporary.  The  increased 
depth  in  the  river  above  the  mouth  as  a  result  of  the  dredging  oper- 
ations has  been  maintained,  excepting  one  place  in  Mile  Point  Cut, 
where  a  shoal  has  formed  liaving  a  depth  of  only  15  feet  at  mean  low 
water  over  it.  The  recent  survey  developed  the  existence  of  a  shoal 
in  St.  Charles  Creek  Cut  having  a  depth  of  16i  feet  over  it  at  mean 
low  water.  No  dredging  has  been  done  at  the  latter  place  since  1893. 
The  mean  range  of  tide  varies  from  5.22  feet  at  the  bar  to  1.8  feet  at 
Dames  Point.  The  maximum  draft  that  can  be  carried  at  mean  low 
water  over  the  shoalest  part  of  the  channel  under  improvement,  which 
is  at  present  limited  by  the  shoal  condition  of  the  bar,  is  12J  feet. 

The  officer  in  charge  invites  attention  to  the  fact  that,  in  order  to 
complete  the  improvement  within  a  reasonable  time  and  within  the 
estimated  cost,  it  is  necessary  that  the  work  be  placed  under  the  con- 
tinuous-contract system  or  that  more  adequate  appropriations  be  made. 
He  also  recommends  the  construction  of  a  hydraulic  dredge,  adapted 
for  use  in  the  river  and  on  the  bar,  at  an  estimated  cost  of  $150,000. 

The  commercial  statistics  show  that  the  value  of  the  commerce  of 
the  port  of  Jacksonville  is  now  about  $22,000,000.  As  compared  with 
the  value  placed  upon  the  commerce  of  this  port  in  1895,  there  has 
been  an  increase  of  about  50  percent,  which  can  be  directly  attributed 
to  the  effect  of  the  works  of  improvement. 

July  1, 1900,  balance  unexpended $216,627.03 

June  30,  1901,  amount  expended  during  fiscal  year 150,387.65 


July  1,  1901,  balance  unexpended 66,139.38 

July  1,  1901,  outstanding  liabilities 34,825.98 

July  1,  1901,  balance  available 31,313.40 


July  1,  1901,  amount  covered  by  uncompleted  contracts 24,  111.  31 

Amount  (estimated)  required  for  completion  of  existing  project 1, 709, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  Iwilance  available  July  1,  1901 350, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 

(See  Appendix  01.) 

^.  St  Johns  River  at  Orange  Mill's  Fl-ats^  Florida. — Bj'  a  resolution 
passed  in  May,  1898,  Congress  requested  the  Secretary  of  War  to  fur- 
nish information  as  to  the  condition  of  this  locality  with  reference  to 
navigation  for  ocean-going  craft,  and  to  submit  an  estimate  of  the  cost 
of  such  improvement  as  might  be  necessary. 
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In  response  to  this  resolution  a  report  was  submitted  and  is  printed 
on  pages  1344  to  1348,  Annual  Report  of  the  Chief  of  Engineers  for 
1898.  This  report  contemplated  tne  formation  of  a  channel  200  feet 
wide  and  13  feet  deep  at  mean  low  water  through  the  shoals  lietween 
Jacksonville  and  Palatka,  at  an  estimated  cost  of  $120,000. 

The  river  and  harbor  act  approved  March  3, 1899,  adopted  this  proj- 
ect and  appropriated  the  sum  of  $40,000  for  carrying  it  into  effect. 

A  survev  was  made  in  1899,  embracing  the  four  shoals  in  the  stretch 
between  «Jacksonville  and  Palatka.  It  was  found  that  the  iniling 
depths  on  these  shoals  were:  Forresters  Point  Shoal,  11. 6  feet;  Orange 
Mills  Flats  Shoal,  9.8  feet;  Racy  Point  Shoal,  10.7  feet;  and  Tocoi 
Point  Shoal,  11.1  feet. 

A  contract  for  dredging  through  Orange  Mills  Flats  was  entered 
into  November  14,  1899.  Work  was  commenced  under  this  contract 
on  April  2,  1900,  and  was  completed  October  23.  1900.  A  channel 
13,164  feet  long  and  from  120  to  160  feet  wide  was  dredged,  connecting 
the  13-foot  contours  on  each  side. 

The  amount  expended  on  this  improvement  up  to  June  30, 1900,  was 
$12,650.25. 

While  the  available  channel  depth  across  Orange  Mills  Flats  proper 
has  been  increased  from  9.8  feet  to  13  feet,  the  available  depth  is  still 
limited  by  Racv  Point  Shoal  to  10.7  feet,  which  was  the  maximum 
draft  that  could  be  carried  at  mean  low  water  June  30,  1901. 

Commerce  has  increased  31  per  cent  by  reason  of  the  increased 
facilities  afforded. 

July  1,  1900,  balance  unexpended $27,349.75 

June  30,  1901,  amount  expended  during  fiscal  year 27, 064.  22 

July  1,  1901,  balance  unexpended 285. 53 

Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 35, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  O  2.) 

S.  Volusia  Bar^  Florida, — ^The  bar  is  located  at  the  south  end,  or 
head,  of  Lake  George,  St.  Johns  River,  about  162  miles  from  the 
mouth. 

Before  any  improvement  was  commenced  the  channel  over  the  bar 
was  very  crooked  and  had  a  least  depth  varying  from  3i  feet  to  4i 
feet. 

The  project  of  1879  contemplated  the  construction  of  two  jetties 
carried  out  beyond  the  bar,  with  their  outer  ends  from  200  to  250  feet 
apart. 

With  the  appropriations  made  since  the  inception  of  the  project  two 
jetties  have  been  built,  starting  from  opposite  sides  of  the  river  bank 
at  the  south  edge  of  the  lake  and  converging  until  upon  the  bar  they 
are  230  feet  apart.  The  east  jetty  is  3,400  feet  long  and  the  west  jetty 
2,200  feet.  The^  are  built  to  the  level  of  mean  low  water  throughout 
nearly  their  entire  lengths.  Two  rows  of  firmly  set  piles  provided 
with  waling  pieces  confine  boats  to  a  100-foot  channel  across  the  crest 
of  the  bar. 

There  being  no  funds  available  no  work  has  been  done  during  the 
past  fiscal  year. 

BNO  1901 — r22 
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The  amount  expended  to  June  30,  1900,  was  $31,000. 

The  maximum  draft  that  can  be  carried  through  the  unproved  chan- 
nel at  low  water  is  5  feet. 

An  appropriation  of  $2,000  is  required  each  year  for  maintenance. 
With  tnis  sum  piling  will  be  renewed  and  such  dredging  done  as  may 
be  necessary  for  mamtaining  a  low-water  depth  of  6  feet. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement $2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  3.) 

If,  Oklawaha  Biver^  Florida. — The  Oklawaha  River  has  its  source 
in  Lake  Apopka,  centml  Florida,  flows  slightly  west  of  north  for 
about  104  miles,  measured  along  the  axis  of  the  channel,  then  almost 
due  east  for  21  miles  farther,  when  it  unites  with  the  St.  Johns  River. 
The  Oklawaha  River  is  the  principal  outlet  of  a  number  of  large  lakes, 
the  aggregate  area  of  which  is  about  175  square  miles. 

From  Lake  GriflSn  down  for  a  distance  of  about  28  miles  the  river 
flows  through  a  wide  savanna  submerged  about  1  foot  under  water  and 
covered  with  a  dense  growth  of  saw  grass.  On  this  reach  the  river  aver- 
ages from  30  to  40  feet  in  width  and  has  a  least  channel  depth  of  about 
5  feet;  the  current  is  very  sluggish.  The  impediments  to  navigation  on 
this  portion  of  the  river  are  the  numerous  bends,  the  narrow  channel, 
floatmg  islands,  and  eelgrass.  From  the  savanna  to  the  mouth,  a  dis- 
tance of  about  58  miles,  the  banks  are  covered  with  a  dense  growth  of 
cypress  and  other  timber.  On  this  reach  the  river  averages  from  60 
to  yO  feet  in  width  and  the  least  channel  depth  is  4  feet.  The  average 
velocity  of  the  current  is  considerably  greater  than  on  the  upper 
river,  being  abrut  1.3  feet  per  second.  The  principal  obstructions  to 
navigation  nere     'j  sna^s  and  overhanging  trees. 

The  project  f o .  the  improvement  of  this  river,  adopted  June  23, 
1891,  consists  in  removing  snags,  overhanging  trees,  floating  islands, 
and  other  obstructions  of  like  character,  so  as  to  give  a  fair  navigable 
channel  of  4  feet  depth  from  the  mouth  to  Leesburg,  at  the  head  of 
Lake  Griffin,  a  distance  of  94  miles.  The  estimated  cost  of  this  work 
is  $26,000. 

The  amount  expended  on  this  work  to  close  of  the  fiscal  year  ending 
June  30,  1900,  was  $20,000.  Of  this  sum  the  appropriations  made 
since  the  act  of  September  19,  1890,  aggregating  ^0,000,  have  been 
for  maintenance. 

There  were  no  operations  during  the  past  year. 

With  the  funds  appropriated  the  stream  has  been  cleared  of  obstruc- 
tions for  a  distance  of  about  60  miles  from  its  mouth.  The  mean 
draft  that  can  be  carried  at  low  water  is  4  feet. 

Amount  (estimated)  required  for  completion  of  existing  project $15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  for  works  of  improvement  and  for  maintenance 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  4.) 

5.  St  Augmtine  Ha/rbor^  Fl<yrida, — The  approved  project,  submitted 
April  26,  1889,  and  modified  February  27, 1893,  is  to  protect  the  shores 
on  the  north  and  south  sides  of  the  entrance  from  erosion,  the  work 
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consisting  of  groins  constructed  of  riprap  on  brush  foundation  and 
capped  with  concrete. 

Work  began  in  1889.  Seven  groins  in  all  have  been  built,  three  on 
the  north  beach  and  four  on  Anastasia  Island  on  the  south  side  of  the 
entrance.     Their  lengths  vary  from  220  to  549  feet. 

The  erosion  of  the  north  side  of  the  entmnce  has  ceased  and  the 
shore  has  built  out  to  the  extremities  of  the  groins.  On  the  south  side 
it  has  been  partially  stopped,  continuing  especially  in  the  vicinity  of 
the  innermost  groin. 

The  appropriation  made  in  act  of  August  18,  1894,  has  not  been 
expendea,  as  there  seemed  to  be  no  immediate  necessity  for  further 
work  to  protect  the  beach. 

The  amount  expended  up  to  June  30,  1900,  was  $64,999.90. 

This  improvement,  being  confined  to  the  protection  of  the  outer 
shore  lines  of  the  entrance,, has  had  no  effect  whatever  on  the  charac- 
ter and  amount  of  commerce,  which  is  practically  nothing,  as  far  as 
water  transportation  is  concerned. 

The  maximum  draft  that  can  be  carried  over  the  bar  at  mean  low 
water  varies  from  6  to  9  feet. 

July  1,  1900,  balance  unexpended ^,000.10 

July  1,  1901,  balance  unexpended 6,000.10 

Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

(See  Appendix  O  5.) 

6.  Indicm  River ^  Florida^  hetween  Goat  Creek  and  Jupiter  Inlet. — A 
project  adopted  May  23,  1894,  contemplated  making  a  continuous 
channel  6  feet  deep  at  low  water  and  at  least  76  feet  wide  in  the  straight 
reaches,  with  as  much  greater  width  in  the  turns  as  might  be  required, 
at  an  estimated  cost  of  (44,0(X). 

Work  under  the  appropriation  of  July  13,  1892,  was  commenced  by 
the  U.  S.  hydraulic  dredge  Suwanee^  July  28,  1895,  and  the  channel 
previously  dredged  by  the  Florida  Coast  Line  Canal  and  Transporta- 
tion Company  was  widened  at  Long  Canal,  High  Bank  Canal.  Cfurved 
Canal,  and  (jonch  Bar  by  dredging  a  cut  50  feet  wide  and  6  leet  deep 
along  one  side. 

The  amount  expended  on  this  part  of  the  river  to  June  30,  1900, 
was  $15,000. 

The  maximum  draft  that  can  be  carried  through  Indian  River  is  5 
feet  at  mean  low  water. 

Negro  Out,  Indian  River  Inlet. — The  river  and  harbor  act  of  Augrist 
18,  1894,  appropriated  $5,000  for  dredging  at  this  locality.  The 
urgent  deficiencv  act  of  March  2,  1895,  made  a  further  appropriation 
of  $15,0(X)  for  the  same  work. 

The  present  project,  approved  November  18, 1894,  contemplates  the 
formation  of  a  channel  1()0  feet  wide  and  6  feet  deep  from  the  channel 
of  Indian  River  through  Negro  Cut  to  the  bar  at  Indian  River  Inlet 
and  the  construction  of  a  training  wall  for  its  protection,  at  an  esti- 
mated cost  of  $32,776. 

The  channel  dredging  called  for  by  the  project  was  completed  Sep- 
tember 26,  1896. 

The  river  and  harbor  act  of  March  3, 1899,  authorized  the  expenditure 
of  the  balance  available  of  former  appropriations  for  the  construction 
of  the  training  wall,  and  also  appropriated  a  further  sum  of  $5,000 
for  dredging. 
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The  amount  expended  on  improvement  at  Negro  Cut  to  June  30, 
1900,  was  *19,773.40. 

The  U.  S.  dredge  Suvxmee  commenced  work  under  the  act  of  March 
3,  1899,  on  June  26,  1901,  and  to  the  close  of  the  fiscal  year  had 
removed  1,986.9  cubic  yards  of  material. 

Jupiter  Irdet. — By  act  of  Congress  approved  February  26,  1896,  an 
appropriation  of  $500  was  made  to  open  this  inlet  for  the  passage  of 
boats  and  small  vessels.  Work  was  begun  September  6  and  was  sat- 
isfactorilv  completed  September  19,  1896. 

The  inlet  again  closed  in  1900.  Under  allotments  of  $1,000  from 
the  emergency  river  and  harbor  appropriation  of  June  6,  1900,  work 
of  reopening  the  inlet  was  commenced  February  6,  but  abandoned 
March  13,  owing  to  the  very  low  stage  of  the  river. 

In  June,  1901,  as  a  result  of  very  heavy  rains,  the  river  rose  so 
much  that  the  citizens  of  the  vicinity,  aided  by  the  work  already  done, 
were  enabled  to  open  the  inlet.  It  is  reported  that  there  is  now  a 
channel  through  the  inlet  200  feet  wide  ana  8  feet  deep. 

Transportation  on  Indian  River  has  been  decreased  b^  the  extension 
of  the  railroad  along  the  west  bank  po  Miami.  The  line  of  steamers 
which  formerly  ran  on  the  river  no  longer  does  so. 

INDIAN  RIVER  BETWEEN  GOAT  CREEK  AND  JUPITER  INLET. 

Amount  (estimated)  required  for  completion  of  existing  project $29, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

NEGRO  CUT,   INDIAN  RIVER  INLET. 

July  1,  1900,  balance  unexpended $12,726.60 

June  30,  1901,  amount  expended  during  fiscal  year 1,685.47 

July  1,  1901,  balance  unexpended 11,141. 13 

July  1,  1901,  outstanding  liabilities 997.99 

July  1, 1901,  balance  available 10,143.14 

JUPITER   INLET. 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 

harbor  act  approved  June  6,  1900 $1,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 969.25 

July  1,  1901,  balance  unexpended 30. 75 

July  1,  1901,  outstanding  liabilities 29.01 

July  1,  1901,  balance  available 1.74 

(See  Appendix  0  6.) 

7.  Harbor  at  KeyWest^  Flu.^  and  entrance  thereto.— Th^  work  con- 
templated under  this  improvement  is  the  deepening  of  the  channel 
across  the  northwest  bar.  Previous  to  the  inception  of  the  project 
there  was  a  depth  of  10.5  feet  on  the  bar  at  mean  low  water.  The 
mean  range  of  tide  is  2.5  feet. 

The  existing  project  was  submitted  in  November,  1889,  and  pro- 
vides for  the  construction  of  a  jetty  on  the  northeast  side  of  the  pas- 
sage, to  be  supplemented  by  a  jetty  on  the  western  side. 

It  was  thought,  also,  that  dredging  might  be  necessary.  The  depth 
of  water  to  be  obtains  is  17  feet  at  mean  lower  water. 
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The  amonut  expended  to  June  30,  1900,  was  $352,108.38. 

No  work  waa  accomplished  during  the  past  fiscal  year. 

The  bar  had  shoaled  to  a  depth  of  10  feet,  and  an  allotment  of  $5,000 
was  made  from  the  emergency  appropriation  of  June  6,  1900,  for 
restoring  the  depth  of  12.5  feet,  out  through  failure  of  contractor 
and  excessive  bids  no  work  has  been  accomplished. 

This  experience  emphasizes  the  necessity  for  the  construction  by 
the  United  States  of  a  suitable  dredge  for  work  of  this  character  at 
Key  West  and  other  harbors  of  this  district,  where  similar  cases  of 
high  prices  and  unsuitable  plant  have  hampered  the  work  done  under 
contract.  This  same  matter  is  referred  to  in  the  report  on  the  improve- 
ment of  the  St.  Johns  River. 

The  maximum  draft  that  can  be  carried  across  the  northwest  bar  is 
the  same  as  was  reported  June  30, 1900,  viz,  10  feet  at  mean  low  water. 

GENERAL  IMPBOVBMENT. 

July  1,1900,  balance  unexpended 1391.62 

June  30, 1901,  amount  expended  during  fiscal  year 73. 29 

July  1, 1901,  balance  unexpended 318.33 

Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 1 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

MAINTENANCE. 

Amount  alloted  from  appropriation  contained  in  emergency  river  and 

harbor  act  approved  June  6, 1900 $5,000.00 

June  30, 1901, amount  expended  duringfiscal  year 208.63 


July  1, 1901,  balance  unexpended 4,791.37 

July  1, 1901,  outstanding  liabilities 17.15 

July  1, 1901,  balance  available 4,774.22 

(See  Appendix  O  7.) 

8.  Removing  the  water  hyacinth  from  Florida  waters, — Under  the 

Jrovisions  of  the  sundry  civil  act  approved  June  4,  1897,  a  Board  of 
Ingineer  officers  was  appointed  to  investigate  the  extent  of  the  obstruc- 
tion of  the  navigable  streams  of  Florida,  Louisiana,  and  other  South 
Atlantic  and  Gulf  States,  by  the  aquatic  plant  known  as  the  water 
hyacinth,  and  to  perform  sucn  experimental  work  as  might  be  deemed 
necessary  to  determine  a  feasible  plan  or  method  of  checking  or  remov- 
ing such  obstructions. 

The  Board  recommended  the  construction  of  a  steamer  fitted  with 
crushing  machinery,  and  thjB  use  of  log  booms  as  adjuncts  to  the  opera- 
tion of  the  boat. 

The  river  and  harbor  act  approved  March  3,  1899,  appropriated 
125,000  for  the  constixiction  of  a  boat,  $1,000  for  log  booms,  and 
$10,000  for  operating  expenses. 

The  construction  of  the  boat  was  deferred  until  one  intended  for  a 
similar  purpose  in  the  Louisiana  district  was  tested.  The  work  of 
the  latter  boat  indicated,  in  the  opinion  of  the  officer  in  charge  of  this 
district,  that  the  crushing  process,  even  under  the  most  favorable  con- 
ditions, was  too  slow  and  expensive  to  be  considered  practicable. 

A  chemical  method  is  recommended  for  adoption  by  the  officer  in 
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charge  of  the  district,  and  it  is  proposed  to  await  further  action  by 
Congress  before  the  work  is  proceeded  with. 

The  water  hyacinth  is  reported  to  be  thriving  most  vigorously,  and 
the  removal  oi  the  plant  from  the  streams  of  this  district  is  of  the 
utmost  importance  to  the  interests  of  navigation.  The  lumber  inter- 
ests are  suffering  gi-eat  financial  loss.  Water  communication  on  many 
of  the  tributaries  of  the  St.  Johns  River  has  practically  been  aban- 
doned, and  great  inconvenience  is  frequently  occasioned  in  the  main 
river  itself  by  floating  masses  of  the  plant.  It  is,  therefore,  recom- 
mended by  the  officer  m  charge  that  Congress  take  the  necessary  action 
to  enable  the  funds  appropriated  in  act  of  March  3, 1899,  to  be  expended 
otherwise  than  provided  therein  and  that  an  additional  appropriation  of 
$30,000  be  mad!e  for  continuing  operations. 

The  amount  expended  to  June  30,  1900,  was  $673.23. 

July  1,  1900,  balance  unexpended 136,426.77 

June  30,  1901,  amount  expended  during  fiscal  year 476.35 

July  1,  1901,  balance  unexpended 34,950.42 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  0  8.) 

9.  Dredge  for  rwer  <md  harhor  improvements  in  Florida.  — The  river 
and  harbor  act  approved  March  3, 1899,  appropriated  $35,000  for  the 
construction  of  a  dredge,  with  snagging  outfit,  for  works  on  the  coast 
of  Florida  and  tributary  waters.  Specifications  for  a  suitable  boat 
were  prepared  and  bids  for  the  construction  of  a  boat  were  opened 
March  7,  1901.  The  lowest  bid  for  the  boat  complete,  delivered  at 
Jacksonville,  Fla.,  was  $67,100,  and  all  bids  were  rejected. 

There  are  many  improvements  in  this  district  for  which  the  appro- 
priations are  so  small  and  the  work  of  such  a  varied  and  peculiar 
character  that  it  is  impracticable  to  have  them  done  by  contract. 
Work  of  this  character  has  heretofore  been  done  by  the  U.  S.  dredge 
and  snag  boat  Suwanee^  which  is  so  old  and  so  nearly  worn-out  that  it 
requires  special  effort  to  keep  her  in  commission,  and  a  new  boat  is 
badly  neeaed. 

The  plans  for  the  proposed  boat  have  recently  been  carefully  recon- 
sidered with  a  view  of  modifying  them  in  order  to  reduce  the  cost, 
but  it  is  the  opinion  of  the  officer  in  charge  that  the  design  can  not  be 
changed  in  any  essential  feature  and  still  provide  for  a  boat  capable  of 
satisfactorily  performing  the  duty  required  of  it,  and  he  recommends 
that  an  additional  appropriation  of  $35,000  be  made  for  the  construc- 
tion of  the  boat.  N^o  additional  work  is  proposed  upon  this  boat 
until  further  action  of  Congress. 

July  1,  1900,  balance  unexpended $33,107.52 

June  30,  1901,  amount  expended  during  fiscal  year 1,441.84 

July  1,  1901,  balance  unexpended 31,665.68 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 36, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  O  9.) 
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IMPROVEMENT  OF  RIVERS  AND   HARBORS  ON  THE  WESTERN  COAST 
OF  FLORIDA,  SOUTH  OF  AND  INCLUDING  SUWANEE  RIVER. 

This  district  was  in  the  charge  of  Capt.  Thomas  H.  Rees,  Corps  of 
Engineers.  Division  Engineer,  Col.  Peter  C.  Hains,  Coi'ps  of  Engi- 
neers. 

i.  Caloosahatchee  River^  Florida. — An  examination  of  this  river, 
with  a  view  to  its  improvement,  was  made  in  1879.  In  1887  a  survey 
was  made  from  Lake  Okechobee  to  the  mouth. 

Before  improvements  commenced  upon  this  river  there  was  a  practi- 
cable channel  5  feet  deep  at  mean  low  water  from  the  mouth  to  4  miles 
above  Myers.  The  portion  of  the  river  which  has  the  characteristics 
of  an  estuary  was  principally  obstructed  by  oyster  beds.  Above,  as 
far  as  Fort  Thompson,  tne  mling  depth  was  3i  feet  on  the  shoal  at 
Beautiful  Island.  This  portion  was  obstructed  by  snags  and  over- 
hanging trees. 

The  project  adopted  in  1882  called  for  deepening  the  channel  by 
dredging  from  the  mouth  to  Fort  Myers,  so  as  to  give  a  depth  of  7  feet 
at  mean  low  water  for  a  width  of  100  feet.  In  1886  and  1888  this  proj- 
ect was  modified  so  as  to  include  the  improvement  of  the  upper  river 
as  far  as  Fort  Thompson  by  the  removal  of  snags  and  overhanging 
trees  and  by  deepening  the  channel  near  Beautiful  Island  to  a  depth 
of  4  feet. 

The  amount  expended  up  to  June  30, 1900,  was  $31,705.90,  of  which 
the  appropriations  since  1890,  amounting  to  ^,000,  have  been  applied 
to  maintenance  of  improvement. 

During  the  fiscal  year  ending  June  30,  1901,  there  was  expended 
for  the  maintenance"  of  this  improvement  the  sum  of  $1,894.10,  with 
the  result  that  362  snags  and  592  overhanging  trees  were  removed. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  7  feet 
as  far  as  Myers  and  4  feet  above  that  place  as  far  as  Fort  Thompson, 
which  is  about  22  miles  west  of  Lake  Okechobee. 

The  water-borne  tonnage  on  this  river  for  the  past  fiscal  year  was 
22,737  tons,  as  against  33,101  tons  for  the  previous  year. 

July  1,  1900,  balance  unexpended 11,894.10 

June  30,  1901,  amount  expended  during  fiscal  year 1, 894. 10 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement 1, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  PI.) 

2,  Charlotte  Ilarhoi'  and  Peace  Greeks  Flm^ida. — ^Work  upon  this 
improvement  was  commenced  under  an  appropriation  of  $35,000  made 
by  the  river  and  harbor  act  of  September  19,  1890,  for  improving, 
dredging,  and  deepening  the  channel  of  Charlotte  Harbor  and  Peace 
CreeK  to  the  pier  at  Punta  Gorda. 

The  survey  from  Boca  Grande  to  Punta  Gorda  made  under  this 
appropriation  disclosed  a  channel  depth  of  19  feet  at  mean  low  water 
on  the  bar,  9  feet  on  the  shoals  south  of  Cape  Haze,  and  10  feet  upon 
the  shoals  near  the  wharf  at  Punta  Gorda.  The  rise  of  the  tide  is 
approximately  2  feet. 

The  approved  project  contemplates  the  improvement  of  the  channel 
so  as  to  give  a  depth  of  12  feet  at  mean  low  water  from  the  wharves 
at  Punta  Gorda  to  Boca  Grande  over  a  width  of  200  feet.  The  esti- 
mated cost  was  $127,500,  reduced  in  1896  to  $100,000. 
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The  amount  expended  up  to  June  30,  1900,  waH  $99,934.42. 

There  have  been  no  expenditures  for  maintenance.  It  is  estimated 
that  $1,000  per  annum  will  be  necessary  for  this  purpose. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1901. 

A  draft  of  12  feet  at  mean  low  water  can  be  carried  from  the  city 
of  Punta  Gorda  to  the  Gulf  of  Mexico. 

The  water-borne  tonnage  for  the  past  fiscal  year  was  85,475  tons,  as 
against  102,048  tons  for  3ie  previous  year. 

July  1,  1900,  balance  unexpended $65. 68 

June  30, 1901,  amount  expended  during  fiscal  year 65. 58 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement 1, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  P  2.) 

3.  jSarasota  Bay^  Florida. — Previous  to  any  attempt  at  improve- 
ment there  was  a  navigable  channel  with  a  minimum  depth  of  6  feet 
extending  throughout  the  length  of  Big  Sarasota  Bay,  excepting  in 
two  reaches,  Palma  Sola  Pass  and  Long  Bar,  which  have  a  total  length 
of  5,400  feet.  In  these  reaches  the  available  depth  was  4.3  and  3.5 
feet,  respectively.     The  tidal  range  in  the  bay  is  aoout  1.5  feet. 

Between  Sarasota  and  Caseys  Pass,  at  the  south  end  of  the  bay,  the 
available  channel  depth  was  1.2  feet  at  mean  low  water,  except  through 
the  Mangi'oves,  where  it  was  nothing. 

The  original  project  contemplated  the  formation  of  a  continuous 
channel  100  feet  wide  and  5  feet  deep  at  mean  low  water  from  Tampa 
Bay  to  the  town  of  Sarasota,  Fla.,  a  distance  of  21i  miles,  the  estimated 
cost  being  $17,500. 

The  act  of  Congress  of  June  3, 1896,  appropriated  |2,500  for  improv- 
ing Sarasota  Bay  from  Tampa  Bay  to  Casevs  Pass,  while  previous  to 
that  date  the  improvement  was  onlv  for  Sai*asota  Bay  from  Tan)pa 
Bay  to  Sarasota,  Fla.  The  survey  ol  1889  was  made,  as  directed,  from 
Tampa  Bay  to  Caseys  Pass,  and  an  estimate  was  presented  amounting 
to  $37,500  for  securing  a  channel  75  feet  wide  and  3  feet  deep  at  mean 
low  water  through  the  obstructing  shoals  below  Sarasota.  Under  the 
act  of  June  3,  1896,  the  latter  project  is  included  in  the  improvement, 
so  that  the  total  estimate  of  cost  for  the  modified  project  is  now 
155,000.     The  amount  expended  to  June  30,  1900  was  $13,206.22. 

During  the  fiscal  year  ending  June  30,  1901,  the  U.  S.  dredge 
J^wanee  excavated  from  the  proposed  channel  35,764.4  cubic  yards  of 
sand  and  made  a  cut  50  feet  wide,  4.5  feet  deep  at  mean  low  water, 
and  4,540  feet  in  length.  The  deep  water  in  Little  Sarasota  Bay  has 
not  yet  been  reached.  There  remain  4,000  feet  to  be  dredged  through 
before  this  channel  will  become  available.  A  draft  of  5  feet  at  mean 
low  water  can  be  carried  through  the  cuts  m  Sarasota  Bay. 

The  commerce  in  vegetables,  fruits,  and  cattle  is  growing.  All 
trade  is  conducted  by  water  transportation,  and  the  improvement  of 
the  channels  affords  a  safe  route  for  small  vessels  in  any  weather. 

July  1,  1900,  balance  unexpended $4,293.78 

June  30,  1901,  amount  expended  during  fiscal  year 4, 293. 78 

Amount  (estimated)  required  for  completion  of  existing  project 37, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  for  works  of  unprovement  and  for  maintenance 15, 000. 00 

iSubmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  3.) 
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4.  Manatee  Hinr,  FlorUla,  -For  12  niil(»s  from  its  mouth  in  Tampa 
Bay  this  river  has  the  characteristics  of  an  estuarj'.  Previous  to 
improvement  in  the  estuary  the  general  depth  of  the  river  varied  from 
7  to  20  feet.  At  the  moutn  there  was  a  long  shoal  with  a  depth  of  7 
feet.  Between  Palmetto  and  Braidentown  there  was  another  bar  cov- 
ered by  from  3  to  5  feet  of  water. 

An  examination  of  the  river  with  a  view  to  its  improvement  was 
made  in  1881,  and  a  project  adopted  in  1882  which  contemplated  form- 
ing a  channel  100  feet  wide  and  13  feet  deep  from  Tampa  Bay  to  Shaw 
and  McNeills  points. 

In  1886  the  project  was  modified  so  as  to  provide  a  channel  100  feet 
wide  and  8  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Manatee, 
Fla. 

This  channel  was  completed,  and  in  1892  the  original  project  was 
again  adopted.     The  revised  estimate  for  this  work  is  173,000. 

Under  the  terms  of  the  river  and  harbor  act  of  June  3,  1896,  which 
provided  that  $3,000,  or  so  much  thereof  as  necessary,  of  the  funds 
appropriated  for  improving  this  river  should  be  used  in  improving 
the  cut-oflf  into  Terraceia  Bay,  a  project  for  making  a  channel  through 
the  cut-oflf  100  feet  wide  and  6  feet  deep  was  submitted,  and  approved 
on  June  23,  1897.  It  was  estimated  that  this  channel  would  cost 
$20,000.  Previous  to  improvement  there  was  a  channel  through  this 
cut-oflf,  for  rowboats  only,  of  1  foot  at  mean  low  water. 

The  amount  expended  to  June  30,  1900,  was  156,926.78,  including 
$3,000  for  the  cut-oflf  into  Terraceia  Bay. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1901. 

The  present  condition  of  the  river  is  such  (June  30, 1901)  that  a  least 
depth  at  mean  low  water  of  9  feet  can  be  obtained  from  Tampa  Bay 
up  the  river  to  Braidentown,  8  feet  to  EUenton,  and  7  feet  to  Rocky 
BluflT,  which  is  about  11  miles  from  the  bay. 

A  draft  of  6  feet  can  be  carried  through  Terraceia  Cut-oflP. 

The  commerce  of  the  locality  consists  of  agricultural  products,  fer- 
tilizers, lumber,  and  general  merchandise. 

The  increase  in  tonnage  due  to  improvement  of  this  stream  for  sev- 
eral years  past  is  shown  by  the  following  statement: 

Tons.  Tons. 

1897 23,800 

1898 24,310 

1899 43,542 

1900 55,162 


1893 6,872 

1894 11,552 

1895 11,718 

1896 21,000 

July  1,  1900,  balance  unexpended 

June  30,  1901,  amount  expended  during  fiscal  year  . 


$73. 22 
73.22 


Amount  (estimated)  required  for  completion  of  existing  project 27, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  "ending  June  30, 

1903,  for  works  of  improvement  and  for  maintenance 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  4.) 

5.  Tampa  Bay^  Florida, — Tampa  Bay  is  a  large  landlocked  body  of 
water,  on  the  west  coast  of  Florida,  with  an  average  width  of  from  6 
to  7  miles,  and  a  length,  exclusive  of  its  two  tributary  bays,  of  about 
25  miles,  in  a  generalnortheast  and  southwest  direction.  Its  two  trib- 
utary bays  are  Old  Tampa  Bay,  entering  at  the  northwestern  end,  and 
HiUsboro  Bay,  entering  at  the  northeastern  end. 
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Across  the  bar  at  the  enti-ance  and  up  to  the  point  of  division  the 
channel  has  a  depth  of  from  20  to  38  feet  at  mean  low  water.  Old 
Tampa  Bay  is  about  15  miles  long,  with  an  average  width  of  6  miles. 
Its  narrowest  point  is  where  it  joins  Tampa  Bay,  where  its  width  is  a 
little  less  than  2i  miles.  This  bay  is  generally  shallow,  but  at  the 
southern  end  has  several  deep  channels.  One  of  these  leads  along  the 
eastern  shore  at  a  distance  of  about  three-fourths  mile  from  the  beach 
and  forms  the  approach  to  and  harbor  of  Port  Tampa.  Between  deep 
water  in  Tampa  Bay  and  the  deep  channel  in  Old  Tampa  Bay  are  two 
bars,  upon  which  the  depth  in  1889  was  only  17  feet. 

Tampa  Bay  is  the  approach  to  the  city  of  Tampa  and  to  Port  Tampa, 
the  former  at  the  head  of  Hillsboro  Bay  and  the  latter  on  the  eastern 
shore  of  Old  Tampa  Bay.  Port  Tampa  is  about  9  miles  from  Tampa, 
with  which  it  is  connected  by  railway  and  of  which  it  is  the  deep-water 
port. 

The  present  project  was  inaugurated  by  Congress  under  the  act  of 
March  3,  1899,  m  item  of  appropriation,  as  follows: 

Improving  Tampa  Bay,  Florida:  For  improvement  of  Tampa  Bay,  Florida,  from  its 
entrance  into  the  Gulf  of  Mexico  to  Port  Tampa,  seventy-five  thousand  dollars:  Pro- 
videdy  That  a  contract  or  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  toward  securing  a  channel  depth  of 
twenty-seven  feet  from  said  Gulf  of  Mexico  to  Port  Tampa,  and  of  a  width  of  five 
hundred  feet  across  the  bar  and  three  hundred  feet  in  the  bay,  as  proposed  in  the 
report  of  November  fourteenth,  eighteen  hundred  and  ninety-ei^ht,  published  in 
House  Document  Number  Fifty-two,  Fiftv-fifth  Congress,  third  session,  to  be  paid  for 
as  api)ropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggre- 
gate six  nundred  and  seventy-five  thousand  dollars,  exclusive  of  the  amount  herein 
appropriated. 

Bids  were  opened  for  this  work  on  June  29,  1899.  It  is  proposed 
under  the  specifications  to  secure,  first,  a  24-foot  depth  throughout  the 
channel  in  order  to  benefit  commerce  as  quickly  as  possible,  and  after- 
wards to  increase  this  depth  to  27  feet. 

The  amount  expended  under  the  present  project  to  June  30,  1900, 
was  $33,406.87. 

During  the  fiscal  year  ending  June  30, 1901,  work  was  continued  in 
accordance  with  the  project  and  under  the  continuing  contract  with  the 
Alabama  Dredging  ana  Jetty  Company.  The  amount  of  material 
dredged  from  the  diannel  was  268,671.9  cubic  yards,  and  the  minimum 
depth  attained  in  the  dredged  cuts  was  20.4  feet.  The  maximum  draft 
at  mean  low  water  that  can  be  carried  over  the  shoalest  part  of  the 
channel  is  19.9  feet. 

COMMEBCIAL  STATISnCB. 

Phosphate  rock:  Tom. 

1891 16,482 

1892 65,406 

1893 98,637 

1896 197,413 

1897 165,606 

1898 169,916 

1899 201,403 

1900 265,294 

Total  commerce,  including  phosphate  rock: 

1896 276,638 

1898 236,156 

1899 238,305 

1900 350,761 
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July  1,  1900,  balance  unexpended $176,594.13 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 127, 000. 00 


303,594.13 
June  30,  1901,  amount  expended  during  fiscal  year 42,820.09 


July  1,  1901,  balance  unexpended 260,774.04 

July  1,  1901,  outstanding  liabilities 6,000.00 


July  1,  1901,  balance  available 254,774.04 


July  1,  1901,  amount  covered  by  uncompleted  contracts 452, 956. 80 


Amount  (estimated)  required  for  completion  of  existing  project 413, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 75, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  P  5.) 

6.  EiUshoro  Bay^  Florida. — Hillsboro  Bay  is  the  northeastern  arm 
of  Tampa  Bay.  It  is  about  10  miles  long  in  a  general  north  and  south 
dii*ection,  and  has  an  average  width  of  about  4i  miles.  The  city  of 
Tampa  is  located  at  the  heaa  of  this  bay  at  the  mouth  of  the  Hillsboro 
River.  It  is  separated  from  the  12-foot  depth  in  the  bay  by  a  flat 
about  3  miles  wide.  Originally  there  existea  through  this  flat  a  nar- 
row channel,  with  an  average  available  depth  of  about  6  feet,  formed 
by  the  waters  of  Hillsboro  Kiver. 

The  present  project,  inaugurated  by  Congress  under  the  act  of 
March  3,  1899,  contemplates  the  formation  of  a  channel  in  Hillsboro 
River,  from  a  point  about  100  feet  south  of  the  bridge  crossing  the 
river  at  Lafayette  street  to  the  mouth  of  the  river,  and  from  Siere 
along  the  line  of  shortest  distance  to  the  12- foot  contour  in  Hillsboro 
Bay;  this  channel  is  to  be  12  feet  deep  at  mean  low  water,  200  feet 
wiae  in  the  river,  and  150  feet  wide  in  the  bay.  The  estimated  cost 
of  the  proposed  work  is  $300,000,  with  |1,000  annually  for  maintenance. 

The  act  of  March  3,  1899,  appropriated  $125,000  for  this  improve- 
ment. 

The  amount  expended  under  the  existing  project  to  June  80,  1900, 
was  $30,953.62.  No  expenditures  have  been  made  for  maintenance. 
During  the  fiscal  year  ending  June  30,  1901,  the  work  was  continued 
under  the  contract  in  force  at  the  beginning  of  the  year.  There  were 
removed  from  the  channel  212,524.9  cubic  yards  of  soft  material  and 
2,989.32  cubic  yards  of  rock.  A  channel  has  been  formed  with  a  depth 
of  12  feet  and  a  width  of  60  feet  in  the  bay  and  80  feet  in  the  river. 
Vessels  drawing  12  feet  can  now  reach  the  city  wharves  at  mean  low 
water.  The  available  depth  at  high  water  is  14  feet  and  vessels  which 
formerly  had  to  anchor  in  the  bay  and  lighter  their  cargoes  to  the  city 
at  great  expense  can  now  come  to  the  wharves.  The  narrowness  of 
the  present  channel  makes  its  navigation  difficult. 

The  commerce  of  Hillsboro  Bay  for  the  year  ending  December  31, 

1898,  amounted  to  32,070  tons;  for  the  year  ending  December  31, 

1899,  it  was  110,240  tons,  and  during  the  past  year  361,323  tons. 
Statistics  for  previous  years  are  not  available. 
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July  1,  1900,  balance  onexpended $94,046.38 

June  30,  1901,  amoont  expended  diiring  fiscal  year 81,687.86 

July  1,  1901,  balance  unexpended 12,358.52 

'Amount  (estimated)  required  for  completion  of  existing  project 175, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  P  6.) 

7.  Andote  River ^  Florida. — ^This  river  has  a  total  length  of  aboat  20 
miles,  and  is  a  small  stream  until  it  reaches  a  point  about  3  miles  from 
the  mouth,  where  it  receives  the  water  flowinj?  from  a  large  spring 
called  Tarpon  Springs,  situated  at  the  head  of  Tarpon  Bayou,  through 
which  it  flows  into  the  Anclote  River.  The  thriving  town  of  Tarpon 
Springs  is  located  about  the  head  of  the  bayou  and  between  it  and  the 
river.  The  river  below  Tarpon  Springs  is  badly  obstructed  by  sand 
shoals  and  oyster  bars,  through  which  the  channel  pursues  a  narrow 
and  tortuous  way,  with  a  depth  varying  from  2  to  14  feet  at  mean  low 
water. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1899,  and  contemplates  securing  a  channel  100  feet  wide  and 
6  feet  deep  at  mean  low  water  from  Anclote  Anchorage  to  Sponge 
Harbor,  and  thence  4  feet  deep  at  mean  low  water  to  the  county  bridge 
at  Tarpon  Springs,  at  an  estimated  cost  of  $51,500. 

The  amount  expended  to  June  30,  1900,  was  $1,884.37. 

During  the  fiscal  vear  ending  June  30,  1901,  the  work  in  progress 
at  the  beginning  of  the  year  was  continued  till  August  18,  when  rands 
were  exhausted.  During  this  period  11,375.8  cubic  yards  of  material 
was  removed.  A  cut  50  feet  wide  and  7  feet  deep  at  mean  low  water 
was  made  through  the  worst  shoals. 

The  available  depth  throughout  the  channel  is  still  limited  to  about 
3  feet  at  mean  low  water  on  shoals  that  have  not  yet  been  dredged. 
The  mean  range  of  tide  is  2  feet. 

July  1,  1900,  balance  unexpended 13,115.63 

June30,  1901,  amount  expended  during  fiscal  year 3,115.68 

Amount  (estimated)  required  for  completion  of  existing  project 46, 500. 00 

Amount  that  can  be  profitabljr  expended  in  fiscal  yearending  June  30, 1903.    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  P  7.) 

8.  WUhldcoochee  Ri/ver^  Florida. — ^The  project  for  the  improvement 
of  this  river  calls  for  the  removal  of  snags,  loose  rocks,  overhanging 
trees,  and  the  deepening  of  some  of  the  prominent  shoals  and  a  bar  at 
the  mouth,  so  as  to  form  a  channel  having  an  available  depth  of  2  feet 
during  about  half  the  year  from  the  mouth  of  the  river  in  the  Gulf  of 
Mexico  to  Pembertons  Ferry,  a  distance  of  77  miles.  The  project  was 
practically  completed  November  14,  1892. 

The  amount  expended  to  June  30,  1900,  was  $23,914.88. 

The  improvement  has  not  resulted  in  any  marked  benefit  to  com- 
merce because  the  period  during  which  navigation  is  open  does  nc  t 
correspond  with  the  season  when  it  is  necessary  to  move  the  horticul- 
tural products  of  the  region. 

Liarge  deposits  of  phosphate  have  been  discovered  along  the  river 
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since  the  original  project  for  improvement  was  inaugurated,  and  the 
sole  means  oi  transporting  the  mining  output  is  by  railroad.  The  cost 
of  this  transportation  to  uie  nearest  seaport  amounts  to  about  one-half 
the  value  of  the  phosj)hate  when  delivered  aboard  ship. 

A  survey  of  the  river  was  completed  in  MAy,  1897,  and  report 
thereon,  with  plans  and  estimates  for  a  new  project,  was  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  pages  1363- 
1369. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  19()(),  and 
none  is  contemplated  for  the  next  fiscal  year. 

The  maximum  draft  that  can  be  carriea  to  the  head  of  navigation  in 
the  river  is  2  feet. 

Under  plans  that  received  the  approval  of  the  Secretary  of  War 
April  21,  1894,  and  subject  to  inspection  by  the  district  engineer 
officer,  the  Dunnellon  Phosphate  Company  is  engaged  in  deepening 
the  channel  in  order  that  the  products  of  the  mines  may  be  ligntered 
to  vessels  in  the  outer  anchorage. 

July  1,  1900,  balance  unexpended 1785.12 

June  30,  1901,  amount  expended  during  fiscal  year 18.62 

July  1,  1901,  balance  unexpended 766.50 

(See  Appendix  P  8.) 

9.  Suwanee  River^  Florida. — The  project  for  the  improvement  of 
the  Suwanee  River  was  adopted  in  18t9.  The  reach  of  the  river  cov- 
ered by  the  project  extended  from  its  mouth  in  the  Gulf  of  Mexico  to 
EUaville,  a  distance  of  135  miles.  At  that  time  the  obstructions  in 
this  portion  of  the  river  consisted  of  shoals  composed  of  soft,  unstrat- 
ified  limestone  mixed  with  flint,  extending  partly  or  entirely  across  the 
river,  in  some  instances  covered  with  shallow  deposits  of  sand  and  in 
others  bare;  also  snags  and  overhanging  trees.  The  channels  across 
these  shoals  were  often  narrow  ana  very  crooked.  Their  depth  at 
mean  low  water  would  vary  from  15  inches  to  3  feet.  At  places  large 
isolated  limestone  bowlders  in  the  channel  were  inmiinent  sources  of 
danger  to  navi^tion. 

An  examination  of  the  river  with  a  view  to  its  improvement  was  made 
in  1879.     The  estimated  cost  of  the  work  to  be  done  was  $55,158. 

The  proposed  improvement  consists  in  deepeqing  the  bar  at  the 
passes  by  aredging,  the  removal  of  snags  and  overhanging  trees  along 
the  river,  and  deepening  and  improving  the  channel  at  various  places 
by  the  removal  of  rocks  and  snags  and  construction  of  wing  dams,  so 
as  to  straighten,  widen,  and  deepen  the  channel.  The  depth  to  be 
obtained  is  5  feet  through  the  bars  at  the  passes  for  a  width  of  1 50  feet 
and  up  the  river  as  far  as  Hollands  Bluff  (Branford),  a  distance  of  75 
miles.  From  there  to  EUaville,  a  distance  of  60  miles,  the  depth  is  to 
be  4  feet  and  the  width  60  feet.  The  amount  expended  to  June  30, 
1900,  was  $50,958.18. 

The  work  accomplished  during  the  past  fiscal  year  was  confined  to  the 
shoal  which  obstructed  the  entrance  to  the  river. 

The  U.  S.  dredge  Suwanee  o^qh^^.  a  channel  through  this  shoal  about 
3,000  feet  long,  100  feet  wide,  and  from  5  to  6  feet  deep  at  mean  low 
water.  Before  this  work  was  done  the  available  depth  at  the  shoalest 
point  was  about  3  feet  at  mean  low  water. 

The  maximum  draft  that  can  be  carried  at  low  water  is  5  feet  from 
the  Gulf  to  Branford  and  3  feet  from  there  to  Hudson,  10  miles  below 
EUaville. 
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July  1,  1900,  balance  unexpended $4,041.82 

June  30,  1901,  amount  expended  during  fiscal  year 3,834.18 

July  1, 1901,  balance  unexpended 207.64 

Amount  (estimated)  required  for  completion  of  existing  project 10, 158. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  P  9.) 

EXAMINATION    AND    SURVEY    REQUIRED    BY    RIVER    AND    HARBOR    ACT 
APPROVED  MARCH  3,  1899. 

Captain  Rees  was  charged  with  the  duty  of  making  a  preliminary 
examination  and  survey  of  Kissimmee  Ri/ver^  Florida^  and  connecting 
lakes  and  canals  flowing  into  Lake  Okechohee^  thence  down  the  Caloosa- 
hatchee  Siver  to  the  Grvlf  of  Meosico^  with  a  vieio  to  improving  the 
navigation  of  the  channels  th^rdn^  required  by  the  river  and  harbor 
act  of  March  3, 1899,  and,  if  possible,  report  thereon  will  be  submitted 
in  time  for  transmission  to  Congress  at  its  next  session. 

IMPROVEMENT  OF   RIVERS  AND   HARBORS   IN   WESTERN   GEORGIA 
AND  FLORIDA  AND  IN  EASTERN  ALABAMA. 

This  district  was  in  the  charge  of  Capt.  C.  A.  F.  Flagler,  Corps  of 
Engineers,  to  September  19,  1900,  and  of  Capt.  W.  V.  Judson,  Corps 
of  Engineers,  since  that  date,  the  local  officer  having  under  his  imme- 
diate orders  Lieut.  Lewis  H.  Rand,  Corps  of  Engineers,  to  July  3, 
1900,  and  Lieut.  Gustave  R.  Lukesh,  Corps  of  Engineers,  from  Sep- 
tember 16,  1900,  to  March  14,  1901.  Division  Engineer,  Col.  Peter 
C.  Hains,  Corps  of  Engineers. 

1.  CdrrdbeUe  Bar  arui  Harbor.  Florida. — ^The  town  of  Carrabelle  is 
situated  about  20  miles  east  oi  Apalachicola,  on  Carrabelle  River, 
which  empties  into  St.  George  Sound.  The  river  forms  the  inner 
harbor,  and  the  channel  along  the  water  front  varies  from  9  to  15  feet 
in  depth,  with  a  width  of  about  100  feet. 

A  bar  6,000  feet  wide  between  10-foot  contours  interposes  between 
the  inner  harbor  above  mentioned  and  Dog  Island  anchorage,  a  pro- 
tected portion  of  St.  George  Sound  showing  4-fathom  depths  over  a 
considerable  area. 

Vessels  enter  Dog  Island  anchorage  from  the  Gulf  of  Mexico  via 
East  Pass,  which  has  limiting  low- water  depths  of  about  17  feet. 

The  river  and  harbor  act  of  June  3,  1896,  adopted  a  project  for 
improvement,  and  appropriated  $10,000  to  be  used  in  making  a  10-foot 
channel  by  dredging  from  the  mouth  of  Carrabelle  River  to  the  chan- 
nel in  the  bay  (St.  George  Sound). 

No  estimate  of  the  cost  of  this  improvement  had  then  been  submitted. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  examina- 
tion of  East  Pass.  Report  upon  same,  with  plan  and  estimate  for 
improvement,  is  published  on  pages  2152et  seq.,  Annual  Report  of  the 
Chief  of  Engmeers  for  1900.  This  proposed  project  involves  securing 
a  channel  across  the  sea  bar,  20i  feet  deep  and  150  feet  wide,  at  a  cost 
of  $18,950,  and  closing  an  opening  in  Dog  Island  at  a  cost  of  $8,500. 

The  emergency  river  and  harbor  act  of  June  6,  1900,  provided  for 


Digitized  by  LjOOQIC 


EIVEB   AND   HARBOR   IMPROVEMENTS.  351 

an  examination  and  survey  of  Carrabelle  Harbor.  Report  upon  same, 
with  map,  plan,  and  estimate,  is  published  in  House  Doc.  No.  227,  Fifty- 
sixth  Congress,  second  session,  and  is  also  herewith  as  Appendix  Q  17. 
This  proposed  project  involves  securing  a  channel  10  feet  deep  and 
100  feet  wide  from  Dog  Island  anchorage  ^St.  George  Sound)  to  the 
city  of  Carrabelle,  at  a  cost  of  $47,300.  This  estimate  is  the  only  one 
made  from  an  actual  survey,  and  the  project  is  practically  identical 
with  the  project  already  adopted  by  Congress. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1900,  was  $19,521.28,  and  the  work  has  been  confined  to  dredging 
upon  the  bar  at  the  river  mouth. 

No  work  of  importance  was  carried  on  during  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  through  tne  channel  at  low 
water  June  30,  1901,  was  6  feet,  although  only  one  lump  showed  so 
shoal  a  depth,  there  being  generally  from  7  to  8  feet  in  the  dredged 
channel. 

The  commerce  of  the  port  of  Carrabelle,  Fla.,  consists  principally 
of  timber,  naval  stores,  dressed  and  kiln-dried  lumber,  shmgles,  and 
miscellaneous  articles.  The  value  of  the  lumber  and  naval-stores  busi- 
ness is  estimated  at  $1,828,000. 

July  1,  1900,  balance  unexpended $478.72 

June  30,  1901,  amount  expended  during  fiscal  year 387.37 


July  1, 1901,  balance  unexpended 91.35 

July  1,  1901,  outstanding  liabilities 55.77 


July  1,  1901,  balance  available 35.58 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903.  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  1.) 

S.  Apalachicola  Bay,  Florida, — ^The  town  of  Apalachicola  lies  at 
the  mouth  of  the  river  of  that  name,  the  deep  water  of  which  forms  its 
inner  harbor.  Between  the  inner  harbor  and  a  considerable  3-fathom 
depth  anchoi-age  area  in  Apalachicola  Bay  interposes  a  bar  at  the  river 
mouth,  the  average  width  of  which  was  originally  7,000  feet  between 
8-foot  contours  and  the  minimum  depth  3.5  feet. 

Across  this  bar  the  lumber  exported  is  lightered  either  to  the  3-f  athom 
anchorage  area  in  Apalachicola  Bay  or  through  Bulkhead  Shoals  to 
the  anchorage  off  Carrabelle,  the  latter  some  20  miles  distant.  The 
3-fathom  anchorage  area  is  entered  via  West  Pass,  where  originally 
the  depth  was  about  13  feet.  The  original  depth  over  Bulkhead  Shoals 
was  less  than  4  feet. 

The  existing  project,  except  for  Bulkhead  Shoals,  approved  b}^  act 
of  March  3, 1899,  provides  for  a  channel  18  feet  deep  at  mean  low  water 
through  the 'West  Pass,  along  the  northern  shore  of  St.  George  Island, 
and  across  the  Imy  to  the  water  front  of  Apalachicola,  estimated  to  cost 
$360,000  and  $20,000  or  $30,000  annually  for  maintenance  of  completed 
work. 
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The  project  for  improvement  of  Bulkhead  Shoals  was  adopted  in 
1891,  and  involved  the  dredging  of  a  channel  100  feet  wide  ana  9  feet 
deep. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1900,  including  the  cost  of  channel  dug 
throuffh  Bulkhead  Shoals,  was  $173,428.99. 

Nothing  has  been  done  during  the  past  fiscal  year  beyond  making 
necessary  inspections. 

The  channel  through  Bulkhead  Shoals  remains  practically  as  when 
dredged  in  1892,  with  a  minimum  low- water  depth  of  about  8  feet. 

The  channel  over  the  bar  at  the  river  mouth  has  been  gradually 
shoaling  since  the  last  dredging  was  done  in  1897,  and  is  now  very 
troublesome  and  expensive  to  the  lighterage  business  crossing  it.  The 
maximum  depth  that  can  be  carried  across  it  at  mean  low  water  is  but 
5  feet. 

The  channel  across  the  sea  bar  at  West  Pass,  which  was  dredged  to 
17  feet  in  1900,  shows  now  a  maximum  available  low-water  depth  of 
about  16  feet.  The  general  depths  are  much  greater  than  this;  in  fact, 
the  channel  has  remained  practically  as  dredged  last  year,  except  at  the 
extreme  outer  end  of  the  channel,  where  a  lump  has  formed  with  mini- 
mum depth  stated.  Due  to  the  formation  of  this  lump,  many  vessels 
loaded  Apalachicola  lumber  at  the  anchorage  near  Carrabelle,  although 
some  use  was  made  of  West  Pass. 

The  commerce  of  this  port  consists  of  timber,  cotton,  naval  stores, 
staves,  a  larjge  quantity  of  dressed  and  kiln-dried  lumber,  shingles, 
laths,  and  miscellaneous  freights.  The  value  of  these  exports,  foreign 
and  domestic,  during  the  past  fiscal  year  was  returned^  at.  $334,034, 
and  the  value  of  the  timber  and  naval- stores  business  at  Apalachicola 
is  estimated  at  $1,000,000. 

July  1,  1900,  balance  unexpended $571.01 

June  30,  1901,  amount  expended  during  fiscal  year 440.69 

July  1,  1901,  balance  unexpended 130.32 

July  1,  1901,  outatanding  liabilities 127.88 

July  1,  1901,  balance  available 2.44 

Amount  (estimated)  required  for  completion  of  existing  project 330, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  j&dition  to 

the  balance  available  July  1,  1901 40,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  2.) 

5,  Apalachicola  Rwer^  the  Cut-off^  and  Lower  Chipola  River^ 
ILoridUi. — ^The  Apalachicola  River,  from  the  junction  of  the  Chatta- 
hoochee and  Flint  rivers  to  the  Gulf  of  Mexico  (Apalachicola  Bay) 
has  a  length  of  about  137  miles  and  a  low- water  slope  of  about  3  inches 
to  the  mile,  as  indicated  by  the  best  data  at  hand.  The  width  varies 
from  150  to  300  yards,  and  the  available  depth  was  originally  6  feet  at 
low  water,  except  where  obstructed  by  snags  and  sunken  logs. 

The  Confederate  authorities  obstructed  the  channel  at  a  point  about 
47  miles  above  the  mouth,  causing  the  river  to  break  through,  by  a 
channel  known  as  Moccasin  Slougn,  into  the  river  Styx,  the  latter  a 
tributary  entering  the  Apalachicola  a  few  miles  below  the  Confederate 
obstructions.     Moccasin  Slough  was  very  narrow  and  tortuous  and 
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much  obstructed  by  i-afts  of  lo^^s,  etc.  The  old  channel,  due  to  the 
Confederate  obstructions,  has  gradually  filled  up. 

About  55  miles  above  the  mouth  vsteaniboats  may  leave  the  river, 
reentering  it  about  17  miles  farther  down,  after  passing  through  the 
Cut-off,  Lower  Chipola  River,  and  Lee  Slough,  thus  making  several 
important  landings. 

The  original  project,  approved  by  the  act  of  June  28,  1S74,  contem- 
plated securing  a  channel  100  feet  wide  and  6  feet  dee])  at  low  water 
l)y  the  removal  of  snags  and  overhanging  trees  and  widening  and 
straightening  Moccasin  Slough  and  the  Llbows  at  an  estimated  cost  of 
$80,833. 

Act  of  September  19,  1S90,  approved  of  an  addition  to  the  project 
involving  the  clearing  of  a  channel  60  feet  wide  and  5  feet  deep  through 
the  Cut-off,  Lee  Slough,  and  the  Chipola  River,  at  a  cost  of  $7,500. 

The  amount  expended  on  the  work  to  close  of  fiscal  year  ending 
•Fune  30,  1900,  was  $02,490.23.  This  expenditure  has  improved 
Moccasin  Slough  sufficiently  for  present  purposes  and  maintained  the 
river  reasonably  free  of  snags,  etc. 

During  the  past  year  the  work  has  been  confined  to  the  removal  of 
the  annual  accunmlation  of  snags,  and  the  river  has  been  maintained 
in  good  condition.  A  dredge  is  l)eing  constructed  for  use  upon  the 
Chattahoochee,  Flint,  and  Apalachicola  rivers. 

The  commerce  of  this  river  is  so  com])ined  with  that  of  the  Chatta- 
hoochee and  Flint  rivers  that  a  separation  is  impossible.  The  com- 
merce of  all  these  streams  amounted  to  about  $2,000,000  in  1S98.  about 
$4,000,000  in  1899,  about  $4,777,000  in  1900,  and  about  $11,000,000  in 
1901. 

July  1,  1900,  balance  unexpended $9.77 

Aniount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6,  1900 1,500.00 

1,509.77 
June  30,  1901,  amount  expended  during  fiscal  \  ear 1, 509.  77 


Amount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 

Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  80, 

1903,  for  works  of  improvement  and  for  maintenance 10, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  3.) 

'^.  Upper  Chipola  River ^  Florida^  from  Narianna  to  its  mouth. — 
This  river  flows  in  a  southerly  dire(;tion  through  a  low,  flat,  and  sparsely 
settled  country,  a  distance  of  about  98  miles,  from  Mariaima  to  the 
head  of  the  Dead  Lakes.  It  has  a  general  low-water  depth  of  5  feet 
and  width  varying  from  60  to  200  feet.  It  is  greatly  obstructed  by 
rock  shoals,  snags,  and  overhanging  trees.  Three  bridges  form 
obstructions,  their  headways  above  low  water  being  17, 16,  and  15  feet, 
respectively. 

At  one  shoal  (''Look  and  Tremble")  there  is  a  fall  of  5  feet  in  40 
over  rock  bottom.  This  shoal  is  about  53  miles  above  the  Dead  Lakes. 
About  25  miles  above  the  Dead  Lakes  there  is,  at  Sister  Islands,  a 
mud  bar  over  which  but  2  feet  can  be  carried  at  low  water. 

No  funds  were  available  for  the  impro.vement  of  this  stream  until  an 
appropriation  of  If5,000  was  made  by"  act  of  March  3,  1899,  to  be 
expended  in  accordance  with  project  submitted.     The  project  contem- 
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plates  clearing  out  a  low-water  channel  3  feet  deep  and  60  feet  wide 
from  Marianna  to  the  foot  of  the  Dead  Lakes,  estimated  to  cost  $41,000, 
exclusive  of  necessary  plant,  which  would  comprise  a  sna^  boat,  drill- 
ing barge,  and  dump  scow.     (See  Annual  Report  of  the  Chief  of  Engi 
neers  for  1899,  p.  1417.) 

The  amount  expended  to  June  30, 1900,  was  $4,960.66,  which  resulted 
in  the  removal  of  snags,  logs,  etc.,  from  Marianna  to  Sister  Islands. 

Nothing  was  done  during  the  last  fiscal  year. 

The  river  is  still  obstructed  by  shoals  at  Sister  Islands,  ''Look  and 
Tremble,"  and  at  numerous  points  above,  as  well  as  by  the  bridges 
mentioned.  The  channel  below  Sister  Islands  is  much  obstructed  oy 
snags,  cypress  stumps,  and  logs,  and  this  same  condition  obtains 
through  the  Dead  Lakes,  which  must  be  traversed  by  boats  for  20  miles 
on  their  way  to  the  Apalachicola  River  via  the  Cut-off  or  Lower  Chi- 
pola  River  and  Lee  Slough. 

The  commerce  of  this  stream  consists  principally  of  naval  stores, 
round  and  square  timber,  lumber,  and  other  miscellaneous  freights,  the 
estimated  value  of  which  was  on  June  30,  1901,  $614,000. 

Large  quantities  of  pine  and  cypress  timber  are  i-afted  down  this 
stream,  the  value  of  which  is  not  Known. 

July  1,  1900,  balance  unexpended $49. 45 

June  30,  1901,  amount  expended  during  fiscal  year 49. 45 

Amount  ( estimated )  required  for  completion  of  existing  project 36, 000. 00 

Amount  thatcan  beprofitablv  expendea  in  fist^al  year  endmg  June  30, 1903.      4, 000. 00 
Submitted  in  compliance  wfth  requirements  of' sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  Q  4.) 

6.  Flint  River ^  Georgia, — At  low  water  this  river  was  navigable  for 
boats  drawing  3  feet  from  its  mouth  to  Bainbridge,  a  distance  of  36 
miles,  but  the  channel  was  narrow,  crooked,  and  greatly  obstructed  b^^ 
logs,  snags,  and  overhanging  trees.  Above  Bainbridge  the  channel  was 
so  obstructed  by  rock  shoals,  loose  rock,  and  bowlders  that  there  was 
no  navigation  except  on  a  rise  of  4  feet,  when  steamboats  could  run  to 
Albany,  105  miles  above  the  mouth.  Above  Albany  to  Montezuma, 
the  latter  point  182  miles  above  the  mouth,  the  channel  was  so 
obstructed  by  sand  and  rock  shoals,  bowlders,  snags,  logs,  and  over- 
hanging trees  that  the  river  was  not  navigable  at  a  low-water  stage. 

The  original  project  called  for  a  channel  100  feet  wide  and  3  feet 
deep  at  extreme  low  water  from  the  mouth  of  the  river  to  Albany, 
Ga.,  at  an  estimated  cost  of  $184,862. 

This  project  was  amended  in  1870  to  give  a  channel  for  light-di-aft 
steamers  at  moderate  stages  of  water  from  Albany  to  Montezuma  by 
the  removal  of  logs,  snags,  and  overhanging  trees,  cutting  through 
tock  reefs,  and  deepening  sand  bars  by  contraction  works,  at  a  cost 
of  116,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1900,  wa.s  $210,129.76.  As  the  result  of  work  done,  the  river  is 
now  navigable  throughout  the  year  from  Albany  down  to  Newton,  33i 
miles,  and  from  Bainbridge  to  the  mouth,  36  miles,  there  being  a  good 
channel  with  3  feet  available  at  low  water  throughout  these  sections. 

Between  Bainbridge  and  Newton,  35f  miles,  boats  do  not  attempt  to 
run  through,  except  at  a  5-foot  stage,  as  the  channel  is  still  much 
obstructed  by  logs,  snags,  bowlders,  and  rock  reefs.     Considerable 
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work  has  been  done  between  these  points,  however,  and  the  same  will 
be  available  when  the  improvement  of  this  section  has  been  completed. 

Between  Albany  and  Montezuma,  77  miles,  no  navigation  is  attemped, 
a8  the  river  is  much  obstructed  in  a  manner  similar  to  the  section  last 
mentioned.  This  portion  of  the  river  has  been  cleared  of  snags,  etc., 
in  accordance  with  the  project,  repeatedly,  and  it  is  recommended  that 
for  the  present  no  further  work  be  done  thereon. 

No  work  was  done  on  this  improvement  during  past  fiscal  year;  a 
dipper  dredge,  however,  is  under  construction  for  use  on  the  Flint, 
Chattahoochee,  and  Apalachicola  rivers. 

The  commerce  of  the  lower  part  of  this  stream  is  so  combined  with 
that  of  the  Chattahoochee  and  Apalachicola  rivers  that  it  is  impossi- 
ble to  give  a  separate  statement  in  i-egard  to  it.  The  commerce  of 
that  part  below  Albany  down  as  far  as  the  improvement  has  been 
carried  is  estimated  to  be  29,674  tons,  valued  at  $1,600,000,  for  the 
past  fiscal  year. 

July  1,  1900,  balance  unexpended $870.24 

June  30,  1901,  amount  expended  daring  fiscal  year 299. 68 

Julv  1,  1901,  balance  unexpended 670.66 

July  1,  1901,  outstanding  liabilities 72.61 

July  1 ,  1901 ,  balance  available 498. 05 

Amount  (estimated)  required  for  completion  of  existing  project 117, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 , 40,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  5.) 

6,  Chattahoochee  Rivefii\  Georgia  and  Alabama, — (a)  Below  Colum- 
hu8, — Columbus,  Ga.,  lies  223  miles  above  the  junction  of  this  river 
with  the  Flint  and  360  miles  above  the  mouth  of  the  Apalachicola 
River,  which  is  formed  by  the  confluence  of  the  Chattahooche  and  the 
Flint.  Columbus  is  at  the  head  of  navigation  and  boats  have  always 
ascended  to  this  point,  but  navigation  was  originally  difficult  and  dan- 
gerous by  day  and  impossible  by  night,  owing  to  the  large  accumula- 
tion of  logs,  snags,  and  overhanging  trees,  and  sand,  rock,  and  marl 
shoals  obstructing  the  channel. 

The  project  for  improvement,  adopted  in  1873,  provided  for  a  low- 
water  channel  100  feet  wide  and  4  feet  deep  from  Columbus,  Ga.,  to 
Chattahooche,  Fla.,  at  the  junction  of  the  Flint,  which  was  to  be 
obtained  by  the  removal  of  logs,  snags,  and  overhanging  trees;  cutting 
through  the  rock  and  marl  shoals,  and  scouring  out  sand  bars  by  worlS 
of  contraction  and  shore  protection.  The  estimated  cost  of  this  work 
from  Chattahoochee,  Fla.,  to  Eufaula,  Ala.,  139  miles,  was  $145,247. 
No  estimate  of  cost  for  that  part  between  Eufaula,  Ala.,  and  Columbus, 
Ga.,  was  made. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1900,  wa^  1323,074.12. 

The  river  was  in  a  fair  condition  at  that  date,  with  an  available  low- 
water  depth  of  3^  feet  below  Eufaula,  Ala.,  but  between  Eufaula  and 
Columbus  there  was  a  number  of  bars  and  isolated  obstructions  which 
caused  trouble,  particularly  at  extreme  low  stages  of  the  river.  Navi- 
gation above  Eufaula  was  then  virtually  suspended. 
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During  the  past  fiscal  .year  snags  were  removed  from  the  river 
throughout  its  length,  and  work  of  jetty  repair  and  extension  and 
marl  excavation  was  carried  on  at  a  number  of  the  worst  places. 

Under  contract  with  the  M.  A.  Sweeney  Shipyard  and  Foundry 
Company,  of  Jefferson ville,  Ind.,  a  dredge  boat  is  being  constructed 
for  use  upon  the  Apalachicola,  Flint,  and  C'hattuhoochee  rivers. 

The  river  is  constantly  receiving  an  influx  of  snags  from  caving 
banks.  These  must  be  removed  annually.  A  large  num})cr  of  sand 
bars  and  shoals  still  need  improvement  between  Columbus,  Ga.,  and 
Eufaula.  Ala.,  and  the  wing  dams  and  training  walls  built  in  the  past 
require  repairs  and  maintenance. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  part  of  the 
river  under  improvement  is  scant  3  feet. 

The  commerce  of  this  stream  is  so  combined  with  that  of  the  Flint 
and  Apalachicola  rivers  that  a  separation  is  impossible.  It  is  stated 
under  the  report  of  the  Flint  River  as  being  118,765  tons,  valued  at 
$11,146,125,  m  1901,  as  against  86, 858  tons, valued  at$4,777,19(),  in  1900. 

July  1,  1900,  balance  unexpended $31,925.88 

June  30,  1901,  amount  expended  during  fiscal  year 13, 715. 03 

July  1, 1901,  balance  unexpended 18, 210. 85 

July  1, 1901,  outstanding  liabilities 10, 475. 35 

July  1,1901,  balance  available 7,735.50 


July  1,  1901,  amount  covered  by  uncompleted  contracts 10, 311.  75 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,  1901 90, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(J)  Behcee7i  West^point  and  Fraidlin. — This  section  of  the  river  is 
38  miles  long,  and  is  divided  into  a  series  of  pools,  varying  in  length 
from  half  a  mile  to  5  or  6  miles,  by  Jook  shoals  and  rapids,  some  of 
which  have  a  fall  as  great  as  8  feet  in  a  mile.  The  width  of  the  pools 
varies  from  300  to  500  feet,  with  a  depth  of  not  less  than  4  feet.  The 
width  of  the  shoals  is  from  800  to  1,000  feet,  with  a  depth  of  water  of 
only  a  few  inches.     There  was  therefore  no  navigable  channel. 

The  river  and  harbor  acts  of  1892, 1S94,  and  1896  each  provided  that 
$5,000  of  the  sum  appropriated  for  the  Chattahoochee  River,  Georgia 
and  Alabama,  shoula  be  spent  on  this  section,  the  project  adopted  being 
to  ''remove  the  lesser  rock  shoals,  sand  and  gravel  bars  by  excavation 
and  works  of  contraction;  to  remove  overhanging  trees  from  the  banks, 
and  snags,  logs,  and  other  obstructions  from  the  channel,  and  to  over- 
come the  more  serious  obstructions  by  the  construction  of  locks  and 
dams,  to  give  a  minimum  depth  of  3  feet  at  low  water  in  the  channel 
between  Westpoint  and  FranWin,  a  distance  of  38  miles." 

By  act  of  March  8,  1899,  the  balance  remaining  from  above  appro- 
priations, together  with  an  additional  $5,000,  was  niade  avaihible  for 
a  survey  of  this  section  of  the  river.  A  preliminary  report  upon  this 
survey  was  published  in  House  Doc.  No.  Ill,  Fifty -sixth  Congress, 
second  session,  and  is  also  herewith  as  Appendix  Q  16.  I'lie  cost  of  a 
4-foot  channel,  100  feet  wide,  was  ascertained  to  be  $1,149,914. 

No  work  has  been  done  during  the  past  fiscal  year. 

The  amount  expended  on  this  work  to  June  30,  li^no,  was  $19,708.55, 
which  resulted  in  obtaining  a  low-water  channel  50  feet  wide  and  8 
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feet  deep  throujifh  Roberts,  Flat  Rock,  and  Ilaynes  Islaiul  shoals,  and 
the  making  of  the  survey  and  estimates  mentioned  above. 
There  is  no  commerce  on  this  part  of  the  river  at  present. 

July  1,  1900,  balance  iinexpende<i $291. 45 

June  30,  1901,  amount  expended  during  fiscal  year 10. 67 

July  1,  1901,  balance  unexpended 280.  78 

July  1,  1901,  outstanding  liabilities 117. 60 

July  1,  1901,  balance  available 163. 18 

(See  Appendix  Q  0.) 

7.  Choctawhatchee  Rlvet\  Florida  and  Alahama, — ^The  Choctaw- 
hatchee  River  is  102  miles  long,  from  Newton,  Ala.,  to  its  mouth  in 
Choctawhatehee  Bav,  an  arm  of  the  Gulf  of  Mexico.  Hollis  Bridge 
is  7  miles,  Pate  Landing  12  miles,  Geneva  37  miles,  and  Caryville  ^^ 
miles  below  Newton. 

Originally  the  channel  was  much  obstructed  by  snags,  logs,  sand 
and  gravel  bars. 

The  project  for  improvement,  as  amended  in  1890,  contemplates  the 
creation  of  a  low-water  navigable  channel  throughout,  by  removing 
logs,  snags,  and  overhanging  trees,  by  excavating  rock  and  marl 
shoals,  and  l)y  contraction  works  and  shore  protection. 

The  amount  expended  on  this  river  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1900,  was  $149,247.01. 

The  work  done  has  secured  a  good  navigable  channel  from  Geneva 
to  Car3'ville,  with  a  low-water  depth  of  3?  feet.  This  portion  of  the 
river  is  constantly  used  by  steamboats,  which  occasionally  ascend  to 
Pate  Landing,  between  which  point  and  Geneva  a  partially'  improved 
navigable  channel  exists. 

Below  Caryville  there  is  no  steamboat  navigation  at  present,  ])ut 
immense  quantities  of  saw  logs  and  hewn  timber  are  floated  down. 
Below  Caryville  the  work  of  first  importance  is  the  deepening  of  the 
bar  at  the  'mouth  of  the  river  (Cypress  Top)  to  5  feet  to  enable  tugs  to 
handle  the  timber  floated  down. 

During  the  fiscal  year  ending  June  30,  1901,  the  work  consisted  in 
the  removal.of  logs,  snags,  and  other  obstructions  from  the  channel, 
and  overhanging  trees,  etc*.,  from  the  banks  between  Pate  Landing, 
12  miles  below  Newton,  Ala.,  and  Caryville,  Fla.,  a  distance  of  50 
miles.  On  Deceml)er  10,  1900,  the  snag  boat  Choctawhatchee  was 
snagged  and  sunk  near  Pate  Landing.  A  new  hull  for  this  boat  has 
been  under  construction  and  is  now  nearing  completion  at  Pine  Bar- 
ren, Fla. 

The  commerce  of  this  stream  is  mainly  cotton,  miscellaneous  stores, 
saw  logs,  timber,  and  lumber,  the  value  of  which  for  the  fiscal  year 
ending  June  30,  1901,  is  estimated  to  be  about  $1,024,050. 

Julyl,  1900,  balance  unexpended    $10,629.61 

June  30,  1901,  amount  exi>en(le(l  during  fiscal  year 8, 842.  74 

Jul V  1 ,  1901,  balance  unexT)ended 1 ,  786.  87 

July  1,  1901,  outstanding  liabilities 215. 98 

July  1,  1901,  balance  available    1,570.89 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  Imlance  available  July  1, 1901 18,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  V.) 
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8.  Lagrange  Bayou^  Florida^  inclvdlng  Holmes  Ri/ver^  Florida^ 
from  Vernon  to  its  mouth. — Holmes  River  empties  into  the  Choctaw- 
hatchee  River  about  40  miles  above  the  moutn  of  the  latter.  It  is  a 
wide  and  deep^ stream  to  the  town  of  Vernon,  25  miles  above  its  mouth, 
but  was  origmally  greatly  obstructed  by  sunken  logs,  fallen  timber, 
and  overhanging  trees,  and  was  only  available  for  navigation  by  small 
sailing  craft  and  barges  which  occasionally  made  trips  up  to  Vernon. 

The  present  project  for  the  improvement  of  the  stream  provides  for 
making  a  navigable  channel,  by  removing  logs  and  snags  from  the 
channel  and  overhanging  trees  from  its  banks,  from  its  mouth  up  to 
the  town  of  Vernon. 

The  total  amount  expended  on  this  improvement  up  to  the  close  of 
the  year  ending  June  30,  1900,  was  17,144.50  (of  which  $4,983.70  was 
upon  Holmes  River  and  $2,160.80  upon  Lagrange  Bayou)  and  resulted 
in  clearing  the  channel  of  all  obstructions  that  were  then  found, 
making  the  channel  sufficiently  available  for  the  small  craft  that  used 
the  stream. 

Nothing  was  done  during  the  past  fiscal  year. 

The  commerce  of  the  stream  consists  of  cotton,  turpentine,  rosin, 
molasses,  honey,  and  miscellaneous  articles,  which  are  carried  by  water 
to  Pensacola  to  market. 

July  1,  1900,  balance  unexpended $2,855.50 

June  30,  1901,  amount  expended  during  fiscal  year 635. 30 

July  1,  1901,  balance  unexpended 2,220.20 

(See  Appendix  Q  8.) 

S.  Harhoi*  at  Pensa^ola^  Fla. — The  available  depth  across  the  inner 
bar  at  the  entrance  to  this  harbor  in  1879,  previous  to  any  work  of 
improvement,  was  19.5  feet,  the  width  of  the  channel  being  contracted 
by  the  growth  of  the  Middle  Ground  Shoal  to  the  southward.  The 
harbor  entrance  and  channel  wa^  was  also  obstructed  by  wrecks,  and 
the  western  shore  line  in  the  vicinity  of  Fort  McRee  was  cutting  away 
rapidly,  and  almost  the  whole  of  old  Fort  McRee  had  been  washed 
awav. 

The  project  of  1877  considered  only  the  removal  of  the  wrecks;  that 
of  1878  called  for  the  removal  of  these  wrecks  and  for  making  a  sur- 
vey to  determine  further  recommendations  for  improvement.  The 
project  of  1881  provided  for  dredging  a  channel  300  feet  wide  and  24 
feet  deep  at  mean  low  water  for  tlie  temporary  relief  of  navigation, 
and  also  for  protecting  the  shore  line  near  Fort  McRee  with  a  view  to 
preventing  further  injurious  changes.  Dredging  under  this  project 
was  carried  on  at  various  times  between  1881  and  1893,  and  at  the  close 
of  the  dredging  opemtions  in  August,  1893,  the  available  channel  was 
225  feet  wiae,  with  a  depth  of  24  feet  at  mean  low  water.  Two  groins, 
one  360  and  the  other  220  feet  long,  were  completed  in  1890,  and  still 
serve  the  purpose  of  holding  the  snore  line. 

In  1891  a  special  Board  of  Engineers  presented  a  project  for  open- 
ing a  new  channel  across  the  Caucus  Shoal,  following  the  direction  of 
the  ebb  current,  by  means  of  two  jetties,  assisted  by  dredging  if  nec- 
essary. The  estimated  cost  of  this  project  was  $1,830,000.  In  1895, 
upon  the  report  of  a  special  Board  of  Engineers,  no  change  was  made 
in  the  project  of  1891,  but  it  was  recommended  that  dredging  be  tried, 
using  one  of  the  hydraulic  dredges  belonging  to  the  United  States,  to 
open  up  a  channel  26  feet  deep  at  mean  low  water  and  as  wide  as  prac- 
ticable on  the  line  of  the  deepest  water  across  the  Caucus  Shoal  and 
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approximately  on  the  line  of  the  axis  of  the  jettied  channel  proposed 
by  the  Board  in  1891.  In  December,  1896,  this  channel  was  opened 
by  the  U.  S.  dredge  Gedney  to  a  width  of  120  feet  and  depth  of  24 
feet  at  mean  low  water.  The  channel  across  Caucus  Shoal,  now  known 
as  Caucus  Channel,  has  a  length  of  about  10,000  feet. 

In  1896,  the  same  Board  that  recommended  the  first  amendment  to 
the  project  of  1891  submitted  a  second  amendment,  to  expend  all  funds 
available  in  continuing  the  work  of  dredging  across  the  Caucus  Shoal, 
and  if  funds  sufficient  were  made  available  by  Congress  to  build  a 
dredge  and  open  the  channel  across  the  Caucus  Shoal  to  a  width  of  at 
least  300  feet  and  a  30-foot  depth  at  mean  low  water,  with  such  side 
slopes  as  the  material  would  assume.  Until  a  channel  be  opened  by 
dredging  across  the  Caucus  Shoal,  as  above  proposed,  the  Board  recom- 
mended that  the  construction  of  jetties  for  its  maintenance  be  not  con- 
sidered. 

The  river  and  harbor  act  of  March  3, 1899,  extended  this  project  to 
'*  securing  a  channel  depth  of  30  feet  at  mean  low  water  from  the  Gulf 
of  Mexico  to  the  dock  line  at  the  east  end  of  the  city  of  Pensacola." 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1900,  was  1646,007.96.  The  work  done  resulted  m  the  removal  of 
the  wrecks  obstructing  the  channel;  the  construction  of  two  groins 
near  old  Fort  McRee,  which  have  served  the  purpose  of  retaining  the 
shore  line  and  are  now  in  good  condition;  in  dredging  a  large  amount 
of  material  from  the  inner  bar,  and  in  opening  up  an  entirely  new  30- 
foot  channel  across  the  Caucus  Shoal. 

On  June  30, 1901,  the  maximum  draft  which  could  be  carried  through 
the  channel  at  low  water  was  27.3  feet. 

In  view  of  the  large  amount  of  dredging  required  in  Pensacola  Har- 
bor for  securing  and  maintaining  the  requisite  channel  depths  it  is 
considered  very  desirable  that  a  Government  dredging  plant  should  be 
secured. 

The  commerce  of  this  port  is  very  large.  For  the  fiscal  year  end- 
ing June  30,  1899,  the  foreign  and  coastwise  exports  were  reported  as 
$14,936,084;  in  1900,  as  $14,828,580,  and  in  1901,  as  $14,710,649. 

July  1,  1900,  balance  unexpended $73, 992. 04 

June  30,  1901,  amount  expanded  during  fiscal  year 61, 419. 45 

July  1,  1901,  balance  unexpended 12,572.59 

July  1,  1901,  outstanding  liabilities 524.61 

July  1,  1901,  balance  available 12,047.98 

Amount  (estimated)  required  for  completion  of  existing  project 683, 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 275,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  9.) 

10.  Bldchwater  River ^  Florida  and  Alabama, — This  is  a  short  tidal 
stream  entering  Blackwater  Bay,  the  latter  an  arm  of  Pensacola  Bay. 
About  6  miles  above  the  mouth  of  the  river  is  Milton,  Fla.,  and  adjoin- 
ing Milton  is  Bagdad,  Fla.,  both  towns  being  important  shipping 
pomts  for  lumber  designed  for  export  via  Pensacola.  From  12  miles 
above  Milton  to  the  mouth  of  the  river  there  was  originally  a  deep 
channel,  nowhere  less  than  9  feet  in  depth  below  Milton  except  at 
Hunts  Bar,  about  1  mile  below  the  town,  where  the  maximum  depth 
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was  H  feet.  Hetwoon  the  river  mouth  and  lO-foot  depths  in  Ponsaoola 
Bay  lies  a  stretch  of  10  miles,  with  depths  varying  from  7  to  10  feet. 

A  project  was  submitted  in  1882  (see  Annual  Report  of  the  Chief  of 
Engineers  for  that  year,  p.  1309)  which  contemplated  a  9-foot  channel 
throughout  the  waterway  above  described.  Act  of  March  3,  1899, 
appropriated  $5,000  for  that  part  of  the  waterway  within  the  river 
proper,  in  accordance  with  above-mentioned  project. 

The  amount  expended  to  June  30, 1900,  was  $4,366.66,  and  resulted 
in  the  removal  of  Hunts  Bar  as  an  obstruction  to  navigation. 

Nothing  has  been  done  during  the  past  tiscal  year. 

The  greatest  draft  that  could  be  carried  through  the  channel  eTune 
30,  1901,  was  about  10  feet,  which  is  more  than  maximum  drafts  allow- 
able in  the  continuation  of  the  waterway  below  the  river  mouth. 

The  commerce  of  this  river  is  principally  lumber  and  timber,  which 
is  carried  to  Pensacola,  Fla.,  for  export.  It  is  quite  large,  but  no 
information  as  to  its  amount  has  been  obtained. 

July  1,1900,  balance  unexpended $633.34 

June  30,  1901,  amount  expende<l  during  fiscal  year 633.  M 

(See  Appendix  Q  10.) 

IL  K^cdntHa  (Old  (^onecuh  rivers,  Florida  (uid  Alahama. — ^These 
two  names  apply  to  one  and  the  same  river,  which  Hows  through  a 
heavily  timbered  country  in  southern  Alabama  and  western  Florida 
into  Escambia  Bay,  an  arm  of  Pensacola  Bay.  Its  tim])er  forms  a 
large  part  of  all  that  is  exported  from  Pensacola.  Originally  the 
river  was  much  obstructed  by  snags  and  by  marl  and  sana  bars,  and 
a  bar  at  the  mouth  seriously  interfered  with  navigation. 

The  project  is  based  upon  reports  of  examinations  and  surve3's 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1879, 
pages  848-852,  and  provides  for  the  improvement  of  the  river  from 
its  mouth  to  Indian  Creek,  Alabama,  an  estimated  distance  of  293 
miles,  by  the  removal  of  logs,  snags,  and  ov(^rhanging  trees,  b}^  exca- 
vating rock  shoals,  by  works  of  contraction  and  shore  protection,  and 
b\^  dredging  a  channel  through  the  bar  at  the  mouth. 

*^The  amount  expended  to  elune  30,  11)00,  was  ^SS,9i)3.(59,  and  has 
maintained  the  river  fairly  free  from  snags,  ])esides  opening  and  reopen- 
ing the  bar  at  the  mouth  from  time  to  time. 

The  work  done  during  past  tiscal  year  has  ]>een  confined  to  snagging 
operations. 

The  commerce  of  this  stream  is  mainly  tim])er,  lumber,  and  saw  logs. 
It  is  reported  as  being  valued  at  about  60  per  cent  of  the  timl)er  export 
trade  of  Pensacola. 

July  1 ,  1900,  balance  unexpended $506. 31 

Amount  allotttMi  from  appropriation  contained  in  enier«rencv  river  and 
harbor  act  approved  June  6,  19(K) 1 1,500.00 

2,"  006.  31 
June  30,  1901,  amount  expended  during  fiscal  year 1, 947. 30 

July  1,  1901,  balance  unexpende<l 59.  01 

July  1,  1901,  outstan<linj;  liabilities 4.50 

July  1,  1901,  balance  available 54^51 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  endinp:  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  avail- 
able July  1,  1901 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  an<l  harlM>r  act'of  1899. 

(kScc  Appendix  Q  11.) 
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iJi.  Alfifm/fiH  Iilrr/\  AlahaniAt, — This  river,  from  Wotumka  (on  the 
Coosa  River,  which  11  miles  below  joins  the  Tallapoosa  to  form  the 
Alabama  proper)  to  its  junction  with  the  Toml)ijrbee,  forms  a  323-mile 
link  in  a  waterway  815  miles  long,  from  the  Oostenaula  and  Coosawat- 
tee  rivei-s,  Georgia,  to  the  Gulf  of  Mexico.  Of  this  waterway,  the 
whole  of  the  Alabama  and  over  300  miles  besides  is  now  navigable. 

This  river  was  originally  so  obstructed  by  logs,  snags,  overhanging 
tre^s,  and  shoals,  many  with  depths  of  but  2.5  feet,  that  navigation 
was  practicable  at  low  stages  only  by  day. 

The  project,  as  amended  in  1891,  contemplates  a  low- water  channel 
0  feet  in  depth,  to  be  secured  by  means  of  the  removal  of  snags  and 
overhanging  trees,  conti-action  works,  blasting,  dredging,  and  shore 
protection. 

The  estimate  submitted  in  1891  amounted  to  $386,251,  and  was  based 
upon  an  assumption  that  $100,000  should  be  provided  annually.  Ten 
thousand  dollars  annually  was  the  estimate  for  maintenance,  including 
snagging. 

llie  amount  expended  to  June  30,  1900,  was  $354,046.02. 

The  maximum  draft  that  could  be  carried  through  the  channel  at  low 
water  June  30,  1901,  was  3  feet. 

The  commerce  of  this  stream  is  important,  consisting  principally  of 
cotton,  cotton  seed,  fertilizers,  grain,  lumber,  shingles,  naval  stores, 
staves,  and  a  large  quantity  of  miscellaneous  freight  of  all  descriptions, 
estimated  for  the  past  fiscal  year  as  119,634  tons,  valued  at  $8,3y5,000. 

July  1,  1900,  balance  unexpen(le<l $40,953.98 

June  30,  1901,  amount  expen(le<l  during  fiscal  year 13, 471. 21 

July  1,  1901,  balance  unexpended 27,482.77 

July  1,  1901,  out4<tanding  liabilitir^ 11, 365.  72 

July  1,  1901,  balance  available 16, 1 17.  On 


July  1,  1901,  amount  covered  by  uncompleted  contracts 10, 080. 00 


Amount  (estimated)  required  for  completion  of  existing  project 196, 251. 00 

Amount  that  can  l>e  profitably  expendeil  in  fiscal  year  ending  June 
30, 1903,  for  workH  ot  improvement  and  for  maintenance,  in  a<ldition  to 

the  balance  available  July  1,  1901 35,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  12.) 

13,  Coosa  Iiivei\  Georgia  a?}d  Alabama. — The  Coosa  is  formed  by 
the  Oostenaula  and  Etowan  rivers,  which  have  their  sources  in  noi'thern 
Georgia.  The  town  of  Rome,  Ga.,  is  situated  at  their  junction.  The 
Etowah  is  not  navigable.  The  Oostenaula  is  fonned  by  the  junction 
of  the  Coosawattee  and  Connesauga  rivera,  60  miles  northwest  of 
Rome.  The  Oostenauhi  and  its  tributary,  the  Coosawattee,  are  navi- 
gable for  light-draft  boats  the  year  round  from  Rome  to  Carters 
Landing,  a  oistance  of  105  miles.  These  rivers  have  been  improved 
by  works  of  contmction  and  channel  excavation. 

The  Coosa  River  has  always  bieen  navigable  for  light-draft  boats 
from  Rome,  Ga.,  to  Greensport,  Ala.,  an  estimated  distiince  of  162 
miles.  This  part  of  the  river  is  of  such  a  character  as  to  make  its 
improvement  by  works  of  contraction  and  channel  excavation  entirely 
practicable. 

From  Greensport,  Ala.,  to  Wetumka,  Ala.,  a  distance  of  142  miles, 
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the  improvement  requires  the  building  of  lockn  and  dams  in  conjunc- 
tion with  works  of  conti'action  and  channel  excavation. 

With  the  Coosa  opened  to  navigation  there  would  be  a  continuous 
water  route  of  transpoilation  from  Carters  Landing  on  the  Coosa- 
wattee  to  Mobile,  Ala.,  a  distance  estimated  at  815  mues.  This  water 
route  includes  the  Coosawattee,  Oostenaula,  Coosa,  Alabama,  and 
Mobile  rivers. 

The  Coosa  is  divided  by  legislative  action  into  two  Darts,  that  lying 
between  Rome  and  the  fist  Tennessee,  Virginia  and  Georgia  Railroad 
bridge,  and  that  Iving  between  the  bridge  and  Wetumka.  The  first  is 
286  miles  long;  the  second  is  6S  miles. 

(a)  Between  Bome^  Ga,^  and  East  Tennessee^  Virginia  and  Georgia 
Bau/road  bridge, — The  present  project  provides  for  the  removal  of 
the  lesser  rock  shoals  ana  sand  ana  gravel  bars  by  excavation  and  works 
of  contraction,  and  for  the  construction  of  8  locks  and  dams  to  over- 
come the  more  serious  obstructions.  This  project  was  based  upon 
recommendations  contained  in  the  reports  of  the  various  examinations 
and  surveys  printed  in  the  Annual  Reports  of  the  Chief  of  Engineers 
for  1871,  1872,  1875,  1878,  1881,  and  1890. 

Locks  1,  2,  and  3,  conmaenced  prior  to  1890,  have  been  long  since 
completed.  They  are  situated,  respectively,  0.68  mile,  3.86  miles, 
and  5.24  miles  below  Greensport,  Ala.,  and  nave  available  lengths  of 
175  feet  and  widths  of  40  feet. 

The  modification  of  the  project  as  the  result  of  the  survey  of  1889 
(reported  upon  in  1890)  contemplates  locks  below  No.  3,  52  feet  b}^  280 
feet  in  the  clear,  with  6  feet  on  the  miter  sills,  and  intermediate  chan- 
nel improvements  to  a  depth  of  4  feet. 

Lock  No.  4,  25.89  miles  below  Greensport,  of  the  larger  dimensions 
'  above  mentioned,  together  with  its  appurtenances,  has  been  under 
construction,  with  desultory  appropriation,  since  1886.  It  is  still 
incomplete. 

There  has  been  expended  to  June  30, 1900,  $979,793.61,  accomplish- 
ing the  lock  construction  above  mentioned,  building  the  4  dams,  and 
effecting  channel  improvements  as  far  down  as  Lock  No.  4,  to  which 
point  navigation  is  now  carried  on,  except  in  lowest  stages,  interrup- 
tions then  occurring  a  short  distance  above  Lock  No.  4. 

Owing  to  the  small  balance  available  nothing  was  done  during  the 
past  fiscal  year  except  maintenance  of  existing  structures  and  care  of 
the  large  amount  of  plant  on  hand. 

On  June  30,  11*01,  the  maximum  draft  that  could  be  carried  at  low 
water  between  Rome,  Ga.,  and  Lock  No.  4  was  2  feet. 

The  commerce  of  this  portion  of  the  river  is  of  great  importance. 
It  consists  principally  of  cotton,  cotton  seed,  fertilizers,  timber,  lum- 
ber, staves,  grain,  and  miscellaneous  articles. 

July  1,  1900,  balance  unexpended $6,228.79 

June  30,  1901 ,  amount  expended  during  fiscal  year 3, 988. 22 

July  1,  1901,  balance  unexpended 1, 240. 57 

July  1,  1901,  outstanding  liabilities 801. 2:^ 

July  1,  1901,  balance  available 439.34 

Amount  (estimated)  required  for  completion  of  existing  project 1, 158, 523. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June 
30,  1903,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  available  July  1,  1901 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sun(lry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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(J)  Behoeen  Wetumka  cmd  East  Tennessee^  Virginia  and  Georgia 
Railroad  bridge, — On  account  of  the  numerous  rapids  this  section 
has  never  been  navigable. 

The  project  adopted  as  the  result  of  the  survey  of  1889  (reported 
upon  in  1890)  contemplates  slack-water  navigation,  and  involves, 
besides  channel  excavation,  the  construction  of  28  locks  and  dams. 

The  locks  are  to  be  280  feet  by  52  feet  in  the  clear,  with  6  feet  on 
the  miter  sills,  and  the  channel  between  locks  is  to  have  a  least  depth 
of  4  feet. 

The  lowest  lock  of  the  series,  known  as  No.  31,  has  been  completed 
except  as  to  gates,  but  the  dam  has  not  been  built. 

There  is  no  navigation  possible  upon  this  section  of  the  river. 

There  was  expended  to  June  30,  1900,  $380,531.54,  which  has 
resulted  in  the  above-described  lock,  channel  excavation  between  this 
lock  and  the  next  above,  and  the  obtaining  of  data  and  the  preparation 
of  plans  for  other  locks  and  dams. 

No  work  was  done  during  the  past  fiscal  year  except  care  and  pres- 
ervation of  public  property  pertaining  to  the  improvement  and  making 
necessary  repairs  to  houses  and  grounds  in  the  vicinity  of  Lock  No.  31. 

The  condition  of  this  part  of  the  Coosa  River  is  such  that  the  entire 
section  must  be  improved  and  connection  made  above  and  below  before 
anj''  commerce  can  be  developed. 

July  1,  1900,  balance  unexpended $29,468.46 

June  30,  1901,  amount  expended  during  fiscal  year 3, 229. 68 

July  1,  1901,  balance  unexpended 26,238.78 

July  1,  1901,  outstanding  liabilities 224.54 

July  1,  1901,  balance avaOable 26,014.24 

Amount  (estimated)  required  for  completion  of  existing  project 4, 916, 390. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June 

30,  1003,  in  addition  to  the  balance  available  July  1, 1901 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  Q  13.) 

H.  Operating  and  ca/re  ofcarnxda  amd  other  works  of  navigation  on 
Coosa  River ^  Georgia  and  Alabama, — ^The  expenses  of  operating  and 
care  of  Locks  Nos.  1,  2,  and  3,  and  the  improved  channel  as  far  down 
as  Dam  No.  4,  during  the  fiscal  year  ending  June  30, 1901,  amounting 
to  $8,510.75,  exclusive  of  outstanding  liabilities  ($4:34.57)  on  June  30, 
1901,  have  been  paid  from  the  permanent-indefinite  appropriation  pro- 
vided by  section  4  of  the  act  oi  July  5,  1884. 

(See  Appendix  Q  14.) 

15.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— The  local  officer  has  been  cnarged  with  the  duty  of  removing 
the  wreck  of  the  steamer  Mascot  from  the  Flint  River.  High  water 
prevailing  since  the  receipt  of  the  allotment  has  compelled  postpone- 
ment of  this  work  until  the  approaching  working  season. 

(See  Appendix  Q  15.) 

SURVEY  MADE   IN  COMPLIANCE  WITH  RTVEB  AND  HARBOR  ACT  APPROVED 

MARCH   3,    1899. 

Preliminary  report,  dated  eTune  5,  1900,  on  survey  of  Chattahoo- 
chee Rimer  between  Westpoint  and  Franklin^  Ga.^  was  submitted  by 
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Captain  Judson,  through  the  division  onginoer,  with  phiii  lor  improve- 
ment at  an  estimated  cost  of  $l,14i),l>14.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  Ill,  tifty-sixth  Congress, 
second  session.     (See  also  Appendix  Q  16.) 

If  possible,  final  report  on  survey  will  be  submitted  in  time  for 
ti-ansmission  to  Congress  at  its  next  session. 

EXAMINATION   AND    SURVEY    MADE    IN    COMPLIANCE  WITH    EMERGENCY 
RIVER  AND   HAKBOR  ACT  APPROVED  JUNE   6,    1900. 

Rsports  upon  preliminary  examination  and  survey  of  CarrabeTle 
Hdrhoy^  Flat^khu  were  submitted  through  the  division  engineer  by 
Captain  Flagler  and  Captain  Judson  under  date  of  July  12  and  Decem- 
ber 15,  1900,  respectively.  The  plan  presented  by  Captain  eludson 
contemplates  improvement  at  an  estimated  costof  ^7,800.  The  reports 
were  transmittea  to  Congress  and  printed  in  House  Doc.  No.  227, 
Fifty-sixth  Congress,  second  session.     (See  also  Appendix  Q  17.) 

IMPROVEMENT   OF   RIVERS   AND   HARBORS    IN    WESTERN    ALABAMA 
AND  EASTERN  MISSISSIPPI,  AND  OF  BOGUE  CHllTO,  LOUISIANA. 

This  district  was  in  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps  of  En- 
gineers, having  under  his  immediate  orders  Lieut.  Meriwether  L. 
Walker,  Coips  of  Engineers,  from  January  20  to  April  0,  11)01. 
Division  Enguieer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

/.  Mobile  ITarhn':^  AUthama, — This  channel  had  originally  a  depth 
of  5i  feet  through  Choctaw  Pass  and  8  feet  on  Dog  River  bar. 

The  history  of  this  improvement  previous  to  the  adoption  of  the 
project  of  1899  has  been  given  in  previous  report.s. 

There  was  expended  on  this  work  since  its  inauguration  in  1820  to 
June  30,  1900,  J?3,730,748.84. 

Act  of  March  3, 1899,  appropriated  the  sum  of  $100,000,  and  granted 
authority  to  enter  into  continuous  contract  or  contracts  to  the  amount 
of  $500,000  in  addition,  with  a  view  of  ultimately  securing  a  channel 
23  feet  deep  and  100  feet  wide  at  bottom,  with  appropriate  side  slope. 

It  is  understood  that  Congress  by  this  item  of  appropriation  adopts 
the  project  i)ul)lished  in  House  Doc.  No.  199,  Fifty-fourth  Congress, 
first  session,  and  printed  on  page  1403  of  the  Aniuial  Report  of  the 
Chief  of  Engineers  for  1890. 

Contract  was  entered  into  with  the  National  Dredging  Company  for 
work  under  the  appropriations  of  $600,000  above  mentioned,  and  oper- 
ations were  carriea  on  from  June  20,  1899,- to  February  2,  1901,  wlien 
funds  were  exhausted. 

At  the  beginning  of  the  fiscal  year  there  was  a  channel  of  navigable 
width,  with  a  deuth  varying  from  19  to  25  feet  at  mean  low  water,  but 
available  througnout  for  vessels  drawing  22.5  feet  on  account  of  soft- 
ness of  the  material  which  had  filled  in. 

During  the  fiscal  year  3,037,739  cubic  yards  of  material  was  removed, 
of  which  ()0,994  cubic  yards  was  removed  from  the  river,  and  the  /est 
from  Mobile  Bay.  making  cuts  in  the  river  of  40  and  80  feet  width  and 
an  aggregate  length  of  8,220  feet,  and  in  the  bay  cuts  of  from  40  to 
100  feet  width  and  a  length  of  63,801  feet.  Someof  the  cuts  formerly 
made  in  Mobile  Bay  were  increased  to  150  and  200  feet  in  width,  and 
there  is  now  available  a  channel  varving  in  width  from  40  to  200  feet, 
depth  23  feet,  from  the  wharves  at  jMobile  to  the  Gulf.  The  channel 
will  have  to  be  widened  considerably  where  now  narrow  in  order  to 
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afford  the  projected  ICM)  feet  width  at  bottom  with  appropriate  side 
slope,  and  to  this  purpose  it  is  proposed  to  apply  "tne  amount  that 
can  be  profitably  expended  in  fiscal  year  ending  June  30,  1903." 

COMMERCIAL  STATISTICS. 
[C'^unpik'd  from  thr  rtM-onls  of  the  Mobilo  Cotton  Exrhangc] 


Articles. 


1901.  1900.      '      1S99. 


Lumber. 
Timber  . 
Cotton . . 


Thtiff.     \      Ttma.  TntiH.         Thii9. 


170..i8f>  I  212,696  123. 09X 
27U.5S6  190,762  ,  1()4,232 
81,262  I      51,469         65,617 


76,079 
97,765 
86,650 


July  1,  1900,  balance  unexpended $511,886.84 

June  30,  1901,  amount  expended  during  fiscal  year 507,  775. 50 

July  1,  1901 ,  balance  unexi>ended 4,  111.  34 

July  1,  1901,  outstanding  liabilities 275.40 

July  1,  1901,  balance  available 3,835.94 

Amount  (estimated)  required  for  completion  of  existiiijr  project 1, 040, 000. 00 

Amount  tbat  can  Ih^  profitably  expended  in  fiscal  year  ending?  June 
30, 1903,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  available  July  1,  1901 350, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  miction  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  1.) 

^.  Black  Warrior  River ^  Alabama, — The  original  condition  of  this 
river  was  such  as  to  be  practically  closed  to  navigation  on  account  of 
shoals  at  and  above  Tuscaloosa. 

The  name  "Black  Warrior"  is  given  to  that  portion  of  the  Warrior 
River  above  the  citv  of  Tuscaloosa,  Ala. 

The  original  project  for  improvement  of  Black  Warrior  River  was 
approved  in  1887,  the  object  being  to  obtain  a  channel  (5  feet  deep,  by 
means  of  five  locks  and  dams,  from  Tuscaloosa  to  Daniels  Creek,  13i 
miles,  at  an  estimated  cost  of  $741,670. 

During  the  fiscal  year  of  1896  three  locks  were  completed  and 
opened  to  navigation,  giving  a  total  lift  of  80.3  feet.  All  locks  of  the 
system  arc  to  be  52  feet  wide,  322  feet  between  hollow  quoins,  and  285 
feet  available  length. 

River  and  harbor  act  of  March  8,  1899,  provided  for  the  construc- 
tion of  Lock  No.  4  on  this  river,  at  a  cost  not  to  exceed  $190,500,  and 
this  full  amount  has  been  appropriated  for  the  work.  Cbntmct  was 
entered  into,  and  tht^  lock  is  now  well  under  wa}'  of  construction. 

The  total  amount  expended  on  the  improvement  to  June  30,  1900, 
was  $613,271.44. 

July  1,  1900,  balance  unexpended $127,302.56 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 53, 676. 00 

180, 978. 56 
June  30,  1901,  amount  exiMjnded  during  fiscal  year 49, 338. 48 

July  1 ,  1901,  balance  unexpended 131 ,  640. 08 

July  1,  1901,  outstandinjr  liabilities 13, 195.  96 

Julyl,  1901,  balance  available 118,444.12 

July  1,  1901,  amount  covered  by  uiiromi)letcd  contracts 106, 890. 80 

(See  Appendix  R  2.) 
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3.  Operating  cmd  care  of  locks  and  dams  on  Black  Warrior  River  ^ 
Alabaiiia. — ^These  locks  and  dams  are  near  Tuscaloosa,  Ala.,  and  are 
known  as  Locks  Nos.  1,  2,  and  3.  They  were  finished  and  opened  to 
conoimerce  in  November,  1896,  and  on  July  1,  1896,  their  operation 
and  care  became  a  charge  under  the  general  law  of  July  6,  1884. 

During  the  fiscal  year  these  locks  have  been  operated  and  cared  for 
by  two  lock  hands  at  each  lock  under  the  supervision  of  a  lock  master. 
In  addition  to  their  operation,  much  repair  work  was  done  on  the 
locks.  The  total  expense  during  the  year  for  operating  and  repair  was 
$8,623.76. 

The  commerce  through  the  locks  during  the  year  ending  June  30, 
1901,  amounted  to  4,265  tons  coal,  1,718  tons  lumber,  1,804  tons  stone, 
846  tons  sand.  12  tons  corn,  18  tons  oats,  10  tons  hay,  and  487.76  tons 
general  mercnandise. 

(See  Appendix  B3.) 

-J.  Warrior  and  Tomhighee  rivers,  Alabama  and  Mississvpjn, — (a) 
Warrior  River ^  Alahamfia. — In  its  original  condition  this  nver  was 
obstructed  to  such  an  extent  by  snags,  logs,  overhanging  trees,  etc., 
as  to  make  navigation  at  low  water  impossible,  and  dangerous  during 
high  water.  The  minimum  depth  of  cnannel  was  1  foot  and  the  mini- 
mum width  60  feet. 

The  original  project  for  the  improvement  was  to  deepen  the  channel 
by  jetty  construction  and  to  remove  snags  and  overhanging  trees. 

In  1897  an  estimate  of  11,320,000  was  submitted  for  the  construction 
of  6  locks  and  dams  on  the  Warrior  River,  to  give  a  lift  of  60.2  feet, 
thus  affording  a  channel  of  6  feet  depth  all  the  year  round. 

River  and  narbor  act  of  March  3,  1899,  provided  for  building  8  of 
these  6  locks  and  dams  at  a  cost  not  to  exceed  $660,000.  Contract  for 
building  the  3  locks  was  made  in  February,  1900,  but  the  season  was 
so  unfavorable,  on  account  of  high  water  and  sickness,  as  to  greatly 
retard  the  work.  However,  cofferdams  with  earth  levees  have  been 
built  to  heights  of  from  8  to  20  feet  around  the  lock  pits,  and  most  of 
the  excavation  has  been  done;  much  of  the  material  has  been  prepared 
and  delivered  at  the  lock  sites,  and  things  are  in  readiness  to  push  the 
work  to  the  utmost  during  the  season  of  1901. 

Under  an  allottment  of  J4,000  from  emergency  appropriation  of 
June  6,  1900,  made  July  9,  1900.  all  the  most  dangerous  and  trouble- 
some obstructions  were  removed  from  Warrior  River  channel,  but  it 
will  require  the  expenditure  of  about  116,000  annually  to  maintain 
this  channel. 

The  total  amount  expended  on  the  improvement  to  June  30,  1900, 
was  1266,376.13. 

COMMERCIAL  STATISTICS. 


Articles. 

1901. 

1900. 

1899. 

Cotton 

Tom. 
1,726 
5,000 
32 

62,400 
3,560 

Tom. 
2,300 
3,500 
80 

74,000 
3,600 

TofM. 
2.500 
3,000 
21 

Grain 

Iron 

Logs  and  timber 

General  merchandise 

2,400 

Total 

72,707 

83,330 

7,921 
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July  1, 1900,  balance  unexpended ^$393,623.87 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 240, 000. 00 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6, 1900 4,000.00 


637,623.87 

June  30, 1901,  amount  expended  during  fiscal  year $160,  305. 56 

Unexpended  balance  of  allotment  from  emergency  act 

turned  back  into  Treasury 308. 76 

160, 614. 32 


July  1, 1901,  balance  unexpended 477, 009. 56 

July  1, 1901,  outstanding  liabilities 28, 007. 98 


July  1, 1901,  balance  available 449, 001. 57 


July  1, 1901,  amount  covered  by  uncompleted  contracts 286, 165. 12 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  adaition  to  the  balance 
available  July  1, 1901 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(b)  Tombighee  River  from  its  mcmth  to  Demojf)olis^  Ala. — The  original 
condition  of  the  navigable  channel  of  this  portion  of  the  river  was  such 
as  to  admit  of  steamboat  navigation  during  only  about  six  or  eight 
months  of  the  year,  or  during  high  water.  The  minimum  width  of 
the  channel  was  about  100  feet  ana  the  minimum  depth  2  feet.     The 

Sroject  of  1879  was  to  afford  a  channel  of  navigable  width  and  4  feet 
eep  at  ordinary  low  water  from  the  mouth  up  to  Demopolis,  Ala.,  by 
removal  of  snags,  logs,  and  overhanging  trees  and  the  improvement  of 
the  worst  bars. 

The  present  project  was  adopted  in  1890  and  slightly  modified  in 
1897,  and  is  to  secure  a  channel  6  feet  deep  at  low  water  by  removal 
of  logs,  snags,  and  trees  and  the  construction  of  bank  revetment  and 
locks  and  dams,  at  an  estimated  cost  of  $600,000.  There  are  to  be 
three  locks,  each  52  feet  wide,  322  feet  long  (285  feet  available  length), 
and  with  a  total  lift  of  31  feet. 

The  total  amount  expended  on  this  improvement  to  June  30,  1900, 
was  t!377, 739.44,  of  which  about  |50,000  was  for  maintenance. 

Work  during  the  past  fiscal  year  has  been  confined  to  care  and  pres- 
ervation of  public  property  with  money  regularly  appropriatea  for 
this  improvement,  and  to  the  removal  of  the  most  dangerous  obstruc- 
tions with  an  allotment  of  $4,000  made  July  9,  1900,  from  the  emer- 
gency act  of  June  6,  1900.  There  were  not  sufficient  funds  available 
to  attempt  any  further  work  on  lock  (No.  1)  at  McGrews  Shoals,  which 
is  complete  with  the  exception  of  about  50  feet  of  the  floor,  one-third 
of  filling  behind  bank  wall,  and  putting  in  gates  and  valves.  The  dam 
is  yet  to  be  constructed,  and  considei'able  work  should  be  done  to  pro- 
tect banks  of  river  above  the  lock. 

With  such  funds  as  may  be  provided  it  is  proposed  to  preserve  the 
channel,  to  complete  lock  at  McGrews  Shoals,  make  survey  for  sites 
of  the  other  two  locks  above  on  the  Tombigbee  River,  and  progress, 
as  far  as  funds  will  permit,  in  the  construction  of  lock  next  above  that 
one  at  McGrews  Shoals. 


^  Erroneously  reported  iw  $393, 623.67  in  annual  report  for  1900. 
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COM M ERCIA L  STATIBTItX. 


Arlirli-H.  liWl.      i      191X). 


Thnit. 

(k)tton 12,375 

G  rain f) .  OOC) 

Iron :V2 

Logs  and  timber ^2. 07(5 

General  mcrfhandlsc |     8."S.  TjOO 


Ton*. 
Ki.fiOO 

80 
75,  a» 
35,000 


Total 144,983  I    130,960 


17,250 

8,000 

21 


30,240 


50,611 


July  1 ,  1900,  balance  unexpended |2, 260. 56 

Amount  allotted  from  appropriation  c'ontaine<l  in  emergency  river  and 
harbor  act  approved  June  6,  1900 / 4, 000. 00 


June  30,  1901 ,  amount  expended  during  fiscal  year $5, 683. 90 

Unex wnded  l>alanc»e  of  allotment  from  emeiigency  act  turned 
back  into  the  Treasury 19. 19 


6,260.56 
5,703.09 


July  1,  1901,  balance  unexpended 557. 47 

July  1,  1901,  outstanding  habilitie« 282. 35 


July  1,  UX)1,  balance  available 275.12 


Amount  (eetimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expencfed  in  fincal  year  endinj;  Juno  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  additicai  to 
the  balance  available  July  1,  1JH)1 200,000.00 

Submitted  in  compliance  with  rt^quirements  of  8un<lry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act* of  1899. 

{(')  T<rmhhjlu'e  River  from  IhmapoliH^  A/a.^  to  Cohunhus^M'ss. — ^The 
original  condition  of  thin  section  of  river  was  sueh  as  to  admit  of  nav- 
igation only  during  high  water.  The  minimum  width  of  the  channel 
was  70  feet  and  the  minimum  depth  was  2  feet,  and  it  was  obstructed 
by  snags,  logs,  overhanging  trees,  etc. 

Up  to  1890  all  appropriations  were  made  general  for  the  Tombigbee 
River,  and  the  project  for  this  section  was  for  a  8-foot  channel  at 
mean  low  water,  to  be  secured  by  removal  of  obstructions  and  over- 
hanging trees.  By  the  river  and  harbor  act  of  September  19,  1890, 
Congress  adopted  a  channel  depth  of  (>  feet  at  low  water,  from  Dem- 
opolis  to  Columbus.  To  secure  such  a  channel  the  building  of  locks 
and  dams  is  necessary,  but  no  provision  has  yet  been  made  by  Congress 
for  inaugurating  such  work.  The  fall  in  the  river  from  Columbus  to 
Deraopolis  is  107.8  feet. 

The  total  amount  expended  on  the  improvement  to  June  30, 1900, 
was  $130,606.10.  The  condition  of  the  river  at  that  date  would  permit 
of  its  navigation  by  light-draft  boats  on  a  slight  rise  above  orainary 
low  water,  though  the  channel  was  more  or  less  obstructed  by  snags 
and  slip-ins. 

This  part  of  Tombigbee  River  was  worked  over  and  the  accumula- 
tion of  obstructions  removed  during  the  fiscal  year.  The  river  can 
now  be  navigated  on  a  slight  rise  above  ordinary  low  water. 
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COMMERCIAL   HTATISTICB. 


869 


Articles. 

1901. 

1 

1900. 

1899. 

Cotton 

1     TbM. 
2,000 

Tons. 
760 
225 
750 

IbfW. 
818 

Cotton  seed 

2,000 

200 

General  merchandise 

..^. . 

1,500 

GOO 

Total. 


6,600  1,725 


1,613 


July  1,  1900,  balance  unexpended $29,393.90 

June  30,  1901,  amount  expended  during  fiscal  year 13, 286. 63 

July  1,  1901,  balance  unexpended 16, 107. 27 

July  1,  1901,  outstanding  liabilities 285.00 

July  1 ,  1901,  balance  available 15, 822. 27 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

{d)  Toinh!ghee  River  frtrm  FvlUm  to  Coluv^hus^  MtM. — ^The  original 
condition  of  this  section  of  river  was  such  that  navi^tion  was  impos- 
sible except  during  very  high  water.  The  minimum  width  of  the 
channel  was  50  feet  and  the  minimum  depth  1  foot,  and  it  was  much 
obstiiicted  by  logs,  snags,  and  overhanging  trees. 

The  projecl  of  1873  was  to  obtain  a  good  high-water  channel  at  an  esti- 
mated cost  of  $35,000,  and  was  completed  in  1882  at  a  cost  of  $27,293.65. 
Work  done  since  has  been  in  preservation. 

The  first  specific  appropriation  for  this  portion  of  the  river  was  made 
in  1892,  and  since  then  $21,516.85  was  expended  to  June  30,  1900,  mak- 
ing the  total  expenditures  to  thatdate$48, 810.50.  Though  there  were 
quite  a  number  of  obstructions  in  the  river  at  that  time,  its  condition 
would  peimit  of  the  free  passage  of  large  rafts  of  logs  and  timber 
during  high  water. 

During  the  past  fiscal  year  about  half  of  this  stretch  of  river  was 
worked  over  and  obstructions  removed  therefrom,  leaving  the  river 
navigable  during  high  water  according  to'the  project. 

COMMERCIAL  STATISTICS. 


Articles. 


1901. 


Pine  and  cypress  timber  . 
Hard- wood  lim  ber 


Total. 


7bn«. 
19,083 
34.592 


53.675 


July  1,  1900,  balance  unexpended $1,483.15 

June  30,  1901,  amount  e-xi)ended  during  fiscal  year 1, 272. 27 


July  1,  1901,  balance  unexpended  .. 
July  1,  1901,  outstanding  liabilities. 

July  1,  1901,  balance  available 


210.88 
175.00 


35.88 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 3,000.0Q 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ENG  1901--^24 
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{e)  Tomhighee  Hwer  Jrom  Walkers  bridge  to  Fulton^  Miss. — The 
original  condition  of  this  part  of  the  river  was  such  that  navigation 
for  even  small  rafts  was  possible  only  during  high  water,  and  then  it 
was  troublesome  and  dangerous. 

The  project  of  1888  was  to  obtain  a  good  high-water  channel  by  the 
removal  of  snags,  logs,  and  overhanging  trees  at  an  estimated  cost  of 
$11,000,  and  was  completed  in  1891  at  a  cost  of  $6,517.18.  Work 
done  since  has  been  in  maintenance. 

The  total  amount  expended  on  the  improvement  to  June  30,  1900, 
was  $13,940.07.  The  condition  of  the  river  at  that  date  was  such  that 
large  rafts  could  be  brought  down  on  a  3-foot  rise  above  ordinary  low 
water. 

During  the  past  fiscal  year  no  work  was  done  on  this  improvement, 
and  there  are  at  present  many  obstructions  in  the  channel  which  should 
be  removed  in  order  to  insure  its  safety  for  high-water  navigation,  as 
it  is  much  used  in  bringing  down  rafts  of  logs  and  timber. 

July  1,  1900,  balance  unexpended $59.93 

June  30,  1901,  amount  expended  during  fiscal  year 2. 42 

July  1,  1901,  balance  unexpended 57.51 

July  1,  1901,  outstanding babilities .• 25.00 

July  1,  1901,  balance  available 32.51 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  4.) 

5.  Nbayubee  Hiver,  Mississippi. — ^The  original  condition  of  this  river 
was  such  that  navigation  was  impossible  except  by  small  flats  during 
four  or  five  months  of  the  year.  The  minimum  width  of  the  river  was 
60  feet  and  the  minimum  depth  of  the  channel  was  li  feet. 

The  original  project,  adopted  in  1880,  was  to  afford  a  channel  for 
small  river  steamers  during  nine  months  of  the  year  from  the  mouth 
to  Macon,  Miss.,  at  an  estimated  cost  of  $65,245.25.  The  project  was 
completed  in  1889  at  a  cost  of  $47,527.52,  and  all  work  done  since  has 
been  in  preservation  of  same. 

The  total  amount  expended  on  the  improvement  to  June  30,  1900, 
was  $61,817.62.  The  river  was  then  navigable  for  light-draft  boats  up 
to  Macon,  Miss.,  the  head  of  navigation,  on  a  6  to  8  foot  stage  of  water. 
During  the  past  fiscal  year  no  work  was  done  on  this  improvement, 
expenditures  being  in  payment  for  care  and  preservation  of  public 
projperty. 

Tne  wisdom  of  doing  further  work  on  this  river  is  a  question  upon 
which  the  citizens  of  the  locality  are  not  agreed,  petitions  having  been 
addressed  to  the  Secretary  of  War  both  for  and  against  a  discontinu- 
ance of  the  improvement  and  the  abandonment  of  the  river  as  a  com- 
mercial highway. 

July  1,  1900,  balance  unexpended $182. 38 

June  30,  1901,  amount  expended  during  fiscal  year 182. 38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  5.) 


Digitized  by  LjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS.  371 

6.  Pascagoula  River  above  the  mouth  of  Doa  River ^  MUdmmyi. — 
Before  this  improvement  was  commenced  the  channel  through  tne  bar 
at  the  mouth  of  the  river  had  a  least  depth  of  3  feet;  from  the  mouth 
up  10  miles  the  river  was  navigable  for  vessels  of  6i  feet  draft;  thence 
up  to  the  junction  of  Leaf  and  Chickasahay  rivers  navigation  was 
impossible  except  during  high  water.  The  minimum  width  of  channel 
was  60  feet  and  the  minimum  depth  1  foot,  but  it  was  much  obstructed 
by  logs  and  snags. 

Under  various  projects  this  river  was  improved  by  removing  obstruc- 
tions from  the  junction  of  the  Leaf  and  Chickasahay  rivers,  which 
form  the  Pascagoula  River,  down  to  Mosspoint,  a  few  miles  above 
the  mouth;  from  Mosspoint  to  the  mouth  a  channel  12  feet  deep  and 
80  feet  wide  was  dredged  and  a  dam  built  at  Lowery  Island;  from  the 
mouth  across  the  bar  to  the  12-foot  contour  line  in  Mississippi  Sound 
a  channel  was  excavated  to  a  depth  of  9  feet  and  partially  completed 
to  a  depth  of  12  feet.. 

The  river  and  harbor  act  of  March  3,  1899,  made  a  separate  appro- 
priation for  improvement  of  Pascagoula  River  from  the  mouth  of 
Dog  River  to  the  12-foot  contour  line  in  Mississippi  Sound,  about  15 
miles,  no  provision  being  made  for  snagging,  etc.,  m  the  river  above. 
Quite  a  number  of  obstructions  and  overhanging  trees  have  accumu- 
lated since  last  work  was  done,  and  it  is  very  necessary  to  the  further 
navigation  of  the  river  that  these  be  removed. 

The  total  amount  expended  on  this  improvement  to  June  30,  1900, 
was  $200,500,  of  which  about  $21,000  only  has  been  applied  to  remov- 
ing obstructions  and  overhanging  trees.  No  work  of  this  kind  has 
been  done  since  1897. and  there  are  no  funds  available  for  such. 

For  commercial  statistics  see  ''Pascagoula  River  and  Horn  Island 
Harbor,  Mississippi." 

Amount  that  can  be  profitabljr  expended  in  fiscal  year  ending  June 
30,  1903,  for  maintenance  of  improvement 14,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  6.) 

7.  Pascagoula  Rwer  and  Rom  Island  Ha/rbor^  Mississippi. — Origi- 
nally the  anchorage  at  Horn  Island  Harbor  had  a  depth  of  about  21 
feet  except  over  tne  shoals  known  as  the  "  Bulkhead  "  and  the  *'  Neck," 
where  the  depth  ranged  between  17.6  and  19.7  feet.  The  Pascagoula 
River  from  3  miles  above  the  mouth  of  Dog  River  to  the  12-foot 
contour  in  Mississippi  Sound  had  a  depth  of  12  feet  above  Scranton 
except  near  Dog  Island,  near  Lowrey  Island,  and  at  the  mouth  of  Belle 
Fontaine  Bayou.  Below  Scranton  there  was  12  feet  depth  in  places, 
but  only  for  narrow  widths. 

The  project  adopted  in  1899  was  to  afford  a  12-foot  channel  from  3 
miles  above  the  mouth  of  Dog  River  to  the  12-foot  contour  in  Missis- 
sippi Sound,  150  feet  wide  above  railroad  bridge  at  Scranton,  Miss., 
and  300  feet  wide  below  said  bridge,  and  to  dredge  a  channel  500  feet 
wide  to  a  depth  of  20  feet  over  the  shoals  in  Horn  Island  anchorage. 

At  the  beginning  of  the  present  fiscal  year  the  work  above  the  rail- 
road bridge  at  Scranton,  Miss.,  had  been  completed,  a  channel  varying 
from  50  to  200  feet  in  width,  though  not  continuous,  had  been  dredged 
for  a  distance  of  about  21,000  feet  in  Pascagoula  River  below  the  rail- 
road bridge,  and  a  channel  150  feet  wide  and  4,000  feet  long  had  been 
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excavated  to  a  depth  of  20  feet  over  the  "Bulkhead"  in  Horn  Island 
Harbor. 

During  the  past  fiscal  year  Pascagoula  River  channel  was  completed  to 
the  desired  width  of  300  feet  through  reaches  1  to  7,  9,600  feet,  widen- 
ing the  eighth  and  last  reach  to  200  feet  throughout  its  length  of  18,400 
feet,  and  leaving  but  100  feet  width  of  this  last  reach  to  complete  the 
river  work;  all  dredged  to  a  depth  of  12  feet.  The  channel  or  150  feet 
width  in  Horn  Islana  Harbor  was  widened  to  400  feet  throughout  its 
4,000  feet  length. 

The  total  amount  expended  on  this  work  to  June  30,  1900,  was 
*43,764,61. 

COMMERCIAL  STATISTICS. 
[Furnished  by  the  Pascagoula  Conunerclal  Club,  Scranton,  Miss.] 


Articles. 


Lumber  and  timber 

Creosoted  lumber,  timber,  and  piles. 

Rosin 

Turpentine 

Charcoal 

Pish 

Oysters 

Wool 


Total 


1901. 


1900. 


Tons. 


Value. 


Tons. 


Value. 


409,754 
6,780 
9,625 
4,000  ' 
8,000 

160. 

1,788  I 

90 


$2,015,000 
120,000 
165,000 
220,000 
60,000 
10,000 
90,000 
9,000 


440,127   2,629,000 


214,500 
7,600 
8,750 
8.750 
10,000 
150 
1,688 
25 


$1,606,000 
160,000 
160,000 
225,000 
50,000 
10,000 
30,000 
10,000 


246,868  I   2,238,000 


July  1,  1900,  balance  unexpended $273,835.39 

June  30,  1901,  amount  expended  during  fiscal  year , 144, 942. 78 

July  1,  1901,  balance  unexpended 128,892.61 

July  1,  1901,  outstanding  liabilities : 25,561.15 

July  1,  1901,  balance  available 103,331.46 

July  1,  1901,  amount  covered  by  uncompleted  contracts 103, 331. 46 

(See  Appendix  R7.) 

8,  Chickmaftxiy  Rivar^  MississippL — The  original  condition  of  this 
river  was  such  that  only  small  rafts  could  be  brought  down  during 
high  water,  and  it  was  troublesome  and  dangerous  for  them  even  then. 
The  minimum  width  of  the  channel  was  50  feet  and  the  minimum 
depth  6  inches,  and  it  was  filled  with  logs  and  sna^s. 

The  original  project — that  of  1890 — was  to  obtain  a  high-water  chan- 
nel from  the  mouth  up  to  Shubuta,  Miss.,  130  miles,  by  removal  of 
obstructions  and  overhanging  trees.  The  river  and  harbor  act  of  June 
3,  1896,  modified  the  project  and  limited  the  improvement  to  that  part 
of  the  river  from  the  mouth  up  to  railroad  bridge  near  Bucatunna, 
Miss.,  75  miles. 

The  total  amount  expended  on  this  improvement  to  June  30,  1900, 
was  $19,400.07,  of  which  $7,000.34  was  m  preseiTation  of  improve- 
ment, and  at  that  time  there  was  a  good  high-water  channel  which 
could  be  navigated  on  a  4-foot  rise  up  to  Bucatunna,  Miss.,  as  pro- 
jected. The  work  of  the  past  year  has  been  limited  to  the  care  and 
preservation  of  public  property,  as  there  were  no  funds  available  for 
work  in  the  river.  Naturally  quite  a  number  of  logs,  snags,  and  other 
obstructions  have  accumulated,  and  it  will  be  necessary  to  remove  these 
in  order  to  maintain  the  improvement. 


Digitized  by  LjOOQIC 


BIVSR  AXB  HAHBOB   TXPBOWMKST^  873 


COXXXBCIAL  STAlUfl'RK. 


Aiticks^  190L 


ThmK  7>«U(.          7\m*. 

Logs  And  timber 121,1^  100.980          ».«» 

Roan •       1.104  StJO               TW 

Taipentine I           360  300               2a0 

General  meirlwjMiiae 00  50  

SUTes 990  900           1,125 


Toud ]2S,666       101,190  98.06 

July  1,  1900.  baUmce  unexpended $99.a'{ 

Jnne  30. 1901,  amoont  expended  daring  fiscal  y«u- 50. 00 


July  1,  1901.  balantv  unexpended 49.93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  adtfition  to  the  balance 
unexpended  July  1.  1901 1,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jnne  4, 
1897.  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  8.) 

9.  Leaf  Rivt^r^  ^n^ijiffippi. — Originally  it  was  impracticable  to 
navigate  this  river  on  account  of  tne  logs,  snags,  ana  overhanging 
trees  that  obstructed  the  channel.  The  minimum  width  of  the  river 
was  ICHi  feet  and  the  minimum  depth  2i  feet. 

The  original  project  was  adopted  in  1890,  and  was  to  afford  a  chan- 
nel for  high-water  navigation  from  Bowie  Creek  to  the  river's  mouth, 
75  miles,  by  removal  of  obstructions  and  overhanging  trees.  This 
project  was  completed  in  1897.  Work  done  since  has  been  for  main- 
tenance. 

The  total  amount  exi)ended  on  the  improvement  to  June  30,  1900, 
was  $16,743.28,  of  which  $5,724.24  was  in  maintenance.  The  con- 
dition of  the  river  then  was  such  as  to  permit  of  its  navigation  by 
light-draft  boats  and  rafts  of  logs  and  timbers  on  a  slight  rise  above 
low  water.  No  work  was  done  in  the  way  of  removing  obstructions 
during  the  past  season,  as  there  were  not  sufficient  funds  available, 
and  the  conaition  of  the  improvement  at  this  time  is  not  so  good  as  it 
might  be  in  consequence. 

COXMEBCIAL  RTATIfirnC& 
[ApproximAte-J 


Articles. 


1901.     .     1900.  1S99. 


LogH  and  timber 

Rosin 

Turpentine 

General  merchandise 

Total 92,481  ,      77,067 


TbiM. 

Tbiwr. 

IbfM. 

85.200 

71,000 

66,000 

3.4T0 

2,875 

2,835 

3,744 

3.120  ■ 

2,025 

87 

72  '. 

70,860 
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July  1,  1900,  balance  unexpended $766.72 

June  30,  1901,  amount  expended  during  fiscal  year 168.50 

July  1,  1901,  balance  unexpended 588.22 

July  1,  1901,  outstanding  liabilitiefl 50.00 

July  1,  1901,  balance  available 538.22 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  9.) 

10.  Channel  from  Ovlfport  to  Ship  Isla/nd  Harbor^  Muaissippi. — 
By  the  river  and  harbor  act  approved  March  3,  1899,  contract  was 
authorized  for  dredging  a  channel  from  Ship  Island  Harbor  to  Gulf- 
port,  Miss.,  and  an  ancnorage  basin  at  the  end  of  channel  next  to  the 
shore,  at  a  cost  not  to  exceed  $160,000;  and  for  the  maintenance  of 
this  channel  and  basin  for  a  term  of  five  years  after  its  completion  for 
the  sum  of  $10,000  annually. 

This  work  was  first  advertised  in  1899,  but  no  bids  for  its  perform- 
ance were  then  received.  It  was  again  advertised  in  January.  1901, 
one  bid  being  received  and  accepted  from  Spencer  S.  Bullis,  ot  Gulf- 
port.  Miss.  Contract  was  entered  into  with  Mr.  Bullis,  by  the  terms 
of  wnich  he  agreed  to  dredge  a  channel  300  feet  wide  and  19  feet  deep 
at  mean  low  water  from  the  anchorage  at  Ship  Island  Harbor  to  Gulf- 
port,  Miss.,  and  an  anchorage  basin  of  similar  depth  and  not  less  than 
2,640  feet  by  1,320  feet  in  area  at  the  end  of  channel  next  to  the  shore, 
for  $150,000,  work  to  be  completed  within  two  years  from  date  of 
commencement;  and  to  maintam  said  channel  ana  basin  for  the  term 
of  five  years  from  the  date  of  its  completion  for  the  sum  of  $10,000 
annually,  subject  to  a  penalty  of  $30  per  day  for  each  and  every  day 
said  channel  and  anchorage  basin  is  not  maintained  in  accordance  with 
the  terms  of  contract.  Work  was  commenced-  on  April  16,  1901,  and 
is  in  progress  at  end  of  fiscal  year. 

No  money  has  yet  been  appropriated  by  Congress  to  pay  for  this 
work. 

Under  an  allotment  made  April  20,  1901,  of  $1,000  from  the  perma- 
nent-indefinite appropriation  made  by  section  4  of  the  river  and  har- 
bor act  of  July  5, 1884,  this  work  has  been  surveyed  and  laid  out,  and 
the  dumping  of  the  material,  etc.,  is  being  supervised  by  inspectors 
appointed  by  this  office. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903 1150,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  R  10.) 

11.  Ship  Island  Pass^  Jifississippi. — Originally  the  depth  of  water 
over  the  outer  bar  at  Ship  Island  Pass  was  sufficient  for  vessels  draw- 
ing 20  to  21  feet.  Under  an  act  of  Congress  approved  June  16, 1898,  a 
survey  was  made  to  determine  a  plan  ana  estimate  for  a  channel  26  feet 
deep  through  this  bar.  (See  House  Doc.  No.  120,  Fifty- fifth  Congress, 
third  session;  also  Annual  Report  of  the  Chief  of  Engineers  for  1899, 
p.  1787.) 
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By  the  river  and  harbor  act  of  March  3,  1899,  an  appropriation  of 
$40,000  was  made  for  this  improvement.  With  these  f undjs  a  channel 
26  feet  deep  was  dredged  through  the  bar  at  Ship  Island  Pass.  A  sur- 
vey of  this  channel  was  made  in  May,  1901,  and  shows  that  the  channel 
has  shoaled  slightly  in  one  place  to  a  depth  of  25.6  feet,  and  has  deep- 
ened in  another.  There  is  an  available  channel  for  vessels  drawing 
26  feet. 

The  total  amount  expended  on  the  improvement  to  June  30,  1900, 
was  $39,397.14. 

July  1,  1900,  balance  unexpended $602.86 

June  30,  1901,  amount  expended  during  fiscal  year $286. 98 

Amount  turned  back  into  the  Treasury '. 304. 12 

591. 10 

July  1,  1901,  balance  unexpended 11.76 

July  1,  1901,  outstanding  liabilitiee 11. 76 

(See  Appendix  R  11.) 

12.  Mouth  of  Pearl  Hiver J  Mississippi. — The  depth  of  water  over 
the  channel  way  leading  from  the  moutn  of  Pearl  River  to  deep  water 
in  Mississippi  bound  was  about  7  feet. 

The  original  project  of  1886  was  for  a  channel  100  feet  wide  and  12 
feet  deep. 

By  river  and  harbor  act  of  March  3,  1899,  an  appropriation  of 
$18,199.80  was  made  to  dredge  a  channel  300  feet  wide  and  9  feet 
deep.  Under  this  appropriation  a  contract  was  entered  into  and 
dredging  was  commenced  rJovember  13,  1899,  and  continued  to  Feb- 
ruary 5,  1900,  completing  the  channel  to  a  width  of  300  feet  with  a 
depth  of  9  feet  at  mean  low  water,  as  projected. 

A  survey  was  made  in  May,  1901,  by  which  it  was  ascertained  that 
with  the  exception  of  the  lower  part  or  the  channel,  which  has  shoaled 
about  two-tenths  of  a -foot,  the  depth  of  9  feet  has  been  maintained. 

The  amount  expended  on  this  improvement  to  June  30,  1900,  was 
$27,713.08. 

For  commercial  statistics,  see  "  Pearl  River  below  Rockport,  Miss." 

July  1,  1900,  balance  unexpended $486.72 

June  30, 1901 ,  amount  expended  during  fiscal  year $140. 84 

Amount  turned  back  into  the  Treasury 345.88 

486.72 

(See  Appendix  R  12.) 

13.  Pearl  River  helow  Rockport^  Miss. — ^This  work  was  formerly 
reported  on  under  tlie  title  of  ''  Pearl  River  below  Jackson."  An  act 
of  Congress  approved  April  21,  1900,  authorized  the  constiniction  of  a 
bridge  across  rearl  River  at  Rockport  without  a  draw,  thus  virtually 
making  Rockport,  246  miles  from  the  mouth  of  the  river  and  67  miles 
below  Jackson,  the  head  of  navigation  for  this  section  of  the  river. 
The  river  and  harbor  acts  of  June  3,  1896,  and  March  3,  1899,  limited 
the  improvement  to  that  part  of  the  river  between  the  head  of  Holmes 
Bayou  and  Monticello,  Miss.  Prior  to  improvement  the  condition  of 
this  river  was  such  as  to  permit  of  no  navigation  except  during  high 
water,  and  then  it  was  difficult  and  dangerous. 

The  first  project  was  adopted  in  1880,  being  for  a  5-foot  channel  at 
low  water,  but  this  depth  was  found  impracticable,  and  the  project 
was  modified  in  1885  to  provide  for  a  2-foot  channel  at  low  water. 

The  total  amount  expended  on  the  improvement  to  June  30,  1900, 
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was  $153,810.44,  of  which  about  $50,000  was  in  preservation.  The 
condition  of  the  river  at  that  date  would  permit  of  its  navigation  from 
the  mouth  to  Monticello,  211f  miles  by  boats  of  about  3  feet  draft,  at 
mean  low  water.  The  same  conditions  now  exist,  no  work  except  the 
care  of  plant  having  been  permissible  during  the  year. 

Of  recent  years  the  improvement  of  this  part  of  Pearl  River  has 
been  limited  to  the  160  miles  between  the  head  of  Holmes  Bayou  and 
Monticello.  The  51  miles  of  river  from  the  head  of  Holmes  Bayou  to 
the  mouth  of  West  Pearl  River  is  much  more  in  need  of  improvement, 
especiallv  the  channel  through  Holmes  Bayou,  which  is  quite  narrow 
and  much  obstructed,  and  this  part  of  the  channel  must  necessarily  be 
used  by  most  of  the  craft  navigating  the  river  above. 

COMMERCIAL  STATIfiTICS. 


Articles. 

1901. 

IflOO. 

1899. 

LoRB.  pine 

Tom. 

202,944 

24,868 

28,668 

2,885 

Tons. 
28,896 

Tbvu. 
26,074 

TimDer 

Lumber 

46,200 
200 

28,684 

Turpentine,  rosin,  and  general  merchandiHc 

Total 

268,700 

76,296 

64,708 

July  1,  1900,  balance  unexpended $1,314.56 

June  30, 1901,  amount  expended  during  fiscal  year 6fi5. 96 


July  1, 1901,  balance  unexpended. . . 
July  1,  1901,  outstanding  liabilitiee. 

July  1, 1901,  balance  available 


64S.60 
50.00 


598.60 


Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  Juljr  1,  1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  13.) 

14.,  Pearl  River  hetween  Carthage  and  Jackson^  Miss. — The  original 
condition  of  this  part  of  the  river  was  such  as  to  render  navigation 
impossible  except  during  high  water,  and  even  then  it  was  diflScult  and 
dangerous.  The  minimum  width  of  the  river  wa^  100  feet,  and  of  the 
channel  40  feet;  the  minimum  depth  was  about  1  foot. 

The  project  for  this  work  provides  for  securing  and  maintaining  a 
channel  2  feet  deep  at  low  water. 

The  total  amount  expended  on  the  improvement  to  June  30,  1900, 
was  $38,392.25,  of  which  $12,377.27  was  in  maintenance  of  work, 
and  at  that  time  the  2-foot  channel  had  been  maintained  in  accordance 
with  the  project.  Some  obstructions  have  accumulated  since  the  last 
work  was  done,  but  the  river  is  still  navigable  for  light-dmft  boats  on 
a  slight  rise  al)ove  mean  low  water. 

No  commercial  statistics  were  obtainable. 
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July  1,  1900,  balance  unexpended $157. 75 

June  30,  1901,  amount  expended  during  fiscal  year -. 30. 00 

July  1,  1901,  balance  unexpended 127.  75 

Amount  tbat  can  be  profitably  expended  in  fiscal  jear  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  Glance  un- 
expended July  1,  1901 1,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  14.) 

15,  Pea/rl  River  between  EdiTihurgcmd  Ca/rthage^  Miss. — ^The  original 
condition  of  this  portion  of  the  river  was  such  that  navigation  at  low 
water  was  impossible  and  even  during  high  water  difficult  and  danger- 
ous. The  minimum  width  of  the  channel  was  30  feet  and  the  minimum 
depth  of  water  about  3  inches. 

The  original  project  for  this  work  was  adopted  in  1884,  and  was  to 
afford  a  high-water  channel  from  Edinburg  to  Caithage,  about  25 
miles,  during  six  or  eight  months-  of  the  year,  and  to  maintain  same 
at  an  annual  cost  of  $500  by  removal  of  obstructions  and  overhanging 
trees. 

The  total  amount  expended  here  to  June  30,  1900,  was  $17,082.09, 
of  which  $11,225.01  was  in  preservation  of  improvement.  The  hiffh- 
water  channel  had  been  maintained,  though  the  river  was  somewhat 
obstructed  bjr  logs,  snags,  etc.,  as  the  funds  appropriated  in  1899  had 
not  been  sufficient  to  remove  all  the  accumulation  or  two  years.  Noth- 
ing was  done  during  the  past  fiscal  year,  there  being  no  money  availa- 
ble for  the  work. 

There  is  considerable  rafting  of  timber  done  on  this  part  of  Pearl 
River,  but  statistics  as  to  quantities,  etc.,  were  not  obtainable. 

July  1,  1900,  balance  unexpended $167.91 

June  30,  1901,  amount  expended  during  fiscal  year 167.91 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime 
30, 1903,  for  maintenance  of  improvement 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  15.) 

16,  Bogue  Ckitto^  Louisiana, — ^The  original  condition  of  this  stream 
rendered  navigation  impossible  except  during  very  high  water,  owing 
to  shoals  and  bars  at  the  mouth  and  snags,  logs,  and  overhanging  trees 
obstructing  the  channel  above.  The  minimum  width  of  the  cnannel 
was  80  feet  and  the  minimum  depth  3  feet. 

The  project  adopted  in  1890  provided  for  securing  a  clear  3-foot 
channel  from  the  mouth  up  to  Alford's  bridge,  near  Summit,  Miss., 
190  miles,  by  closing  the  west  mouth  of  the  river,  several  run-out 
bayous,  and  removing  obstructions  and  overhanging  trees,  at  an  esti- 
mated cost  of  $55,000.  The  improvement  has  never  been  carried  far- 
ther up  than  Cross  River,  80  miles  above  the  mouth,  as  the  funds 
appropriated  have  been  in  small  amounts,  and  part  of  them  had  to  be 
applied  to  maintenance. 

The  total  amount  expended  on  the  improvement  to  June  30,  1900, 
was  $24,505.30,  and  the  condition  of  the  river  at  that  time  was  such 
that  it  could  be  navigated  from  the  mouth  up  to  Cross  River  by  light- 
draft  boats,  which  is  about  its  condition  now. 
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COMMfiRClAL  OTATISnCS. 


Articles. 


LogB  and  timber,  pine  and  cypren. 
Lumber 


Total. 


Tom. 
17,954 


57,920 


Tons. 
23,000 


23,000 


1890. 


Tons. 
18,000 


18,000 


July  1,  1900,  balance  unexpended 

June  30,  1901,  amount  expended  during  fiscal  year  . 


1494.70 
494.70 


Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  for  works  of  improvement  and  for  maintenance 7, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  16.) 

17.  Removina  fninJc^n.  vessels  or  craft  obstructing  or  cTidangering 
navigation.. — ^The  sunken  schooner  Fleet  Wing.^  being  abandoned  by 
its  owner,  became  a  dangerous  obstruction  to  the  navigation  of  the 
Mobile  River,  Alabama.  After  advertisement  the  wreck  was  entirely 
removed  by  George  F.  Holleman,  of  Mobile,  Ala.,  under  contract  dated 
February  4,  1901,  whose  bid  for  the  work  was  $179.60. 

(See  Appendix  R  17.) 

EXAMINATIONS  AND  SURVEYS  MADE    IN   COMPLIANCE   WITH  EMEBOENCT 
MVEB  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Preliminary  examinations  and  surveys  of  the  following  localities 
were  made  by  the  local  engineer,  and  reports  thereon  submitted  through 
the  division  engineer  : 

1.  Prelimina/ry  examination  amd  survey  of  MdbiU  Harbor^  ALabama^ 
vyith  a  vieio  to  obtaining  channels  of  a  width  of  300  feet  at  tJie  bottom 
across  the  bar  below  Fort  Morgan^  xcith  apvropriate  side  slopes.^  and  with 
mean  depths  of  26  and  30  feet ^  re^npectivety. — Major  Rossell  submitted 
reports  dated  June  25  and  December  1,  1900,  respectively,  with  esti- 
mates as  follows: 

For  a  26-foot  channel $13,750 

For  a  30-foot  channel 91,750 

The  reports  were  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  219,  Fifty-sixth  CJongress,  second  session.  (See  also  Appendix 
R18.) 

2.  Preliminary  ex/imination  a/nd  survey  of  Wari'ior  and  Tombigbee 
rivers^  Alabama^  with  a  vieiv  to  the  constrv/itmn  of  htcks  and  dams  Mts. 
1.  2^  and3.^  below  Tuscaloosa. — Major  Rossell  submitted  reports  dated 
June  26  and  December  4,  1900,  respectively.  The  estimated  cost  of 
the  improvement  is  $760,000.  The  reports  were  ti-ansmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  178,  Fifty-sixth  Congress,  second 
session.     (See  also  Appendix  R  19.) 
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INSPECTION  OF  THE  IMPROVEMENT   OF  THE   SOUTH    PASS  OF  THE 

MISSISSIPPI  RIVER. 

The  inspecting  officer  during  the  year  was  Lieut.  Col.  H.  M.  Adams, 
Corps  of  Engineers. 

The  act  of  Congress  of  March  3,  1876,  amended  by  acts  of  June  19, 
1878,  and  March  3,  1879,  made  provision  for  the  construction,  by 
James  B.  E^s  or  his  representatives,  of  jetties  and  other  works  in 
South  Pass  of  the  Mississippi  River,  to  secure  and  maintain  a  channel 
26  feet  in  depth  through  the  pass,  and  through  the  jetties  at  the 
mouth  of  the  pass  a  channel  '^26  feet  in  depth,  not  less  than  200  feet 
in  width  at  the  bottom,  and  having  througn  it  a  central  depth  of  SO 
feet  without  regard  to  width."  An  annuiQ  payment  of  f  100,000  was 
provided  for  the  maintenance  of  such  a  channel  for  twenty  years  after 
first  obtaining  it  by  the  works  built.  The  required  channels  were 
secured  in  July,  1879, 

The  period  of  twenty  years  is  exclusive  of  all  periods  of  time  during 
which  the  required  channel  was  not  maintained.  This  period  expired 
on  January  28,  1901,  and  the  contract  terminated  on  that  date. 

The  object  of  the  examination  and  survey  of  South  Pass  was  to 
determine  whether  the  channel  was  maintained  as  required  by  law,  and 
to  enable  an  engineer  officer  to  issue  the  certificates  for  the  quarterly 
payments,  and  *'  such  other  information  as  the  Secretary  of  War  may 
direct."  The  expenses  of  this  work  were  provided  tor  by  a  per- 
manent appropriation  made  by  act  of  August  11,  1888. 

The  required  channel  was  maintained  by  the  representatives  of  James 
B.  Eads  diiring  the  year  throughout  South  Pass  and  through  the  jetties 
until  January  28,  1901,  on  which  date  the  contract  terminated. 

On  January  29, 1901,  the  United  States  took  charge  of  the  improve- 
ment and  its  maintenance.  (See  report  herewith  on  Maintenance  of 
South  Pass  channel,  Mississippi  River,  p.  385). 

(See  Appendix  S.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHERN  LOUISIANA 
AND  EASTERN  TEXAS,  AND  OF  HOMOCHITTO  RIVER,  MISSISSIPPI. 

This  district  was  in  the  charge  of  Lieut.  Col.  H.  M.  Adams,  Corps 
of  Engineers,  to  June  8,  1901,  with  Lieut.  E.  M.  Adams,  Corps  of 
Engineers,  under  his  immediate  orders  since  September  17,  1900,  and 
in  the  temporary  charge  of  Lieutenant  Adams  since  June  8,  1901. 
Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engineers  (now 
brigadier-general,  Chief  of  Engineers,  United  States  Army,  retired), 
to  Slay  2,  1901. 

1.  Vh^vm!te  River  <md  Bogue  Falia^  Louisiana. — ^Prior  to  improve- 
ment: uJiefvmcte  River;  a  bar,  on  which  depth  of  water  was  4^  feet, 
obstructed  the  mouth  of  the  river;  from  the  mouth  up  to  a  point  of 
junction  with  Bogue  Falia,  10  miles  above,  the  river  was  from  300  to 
800  feet  wide  and  15  feet  deep,  navigable  for  steamers  and  sailing  ves- 
sels, but  obstructed  by  snags  and  overhanging  trees;  above  this  point, 
not  navigable.  Bogue  FaUa;  navigable  for  small  steamers  from  point 
of  junction  with  Chefuncte  up  to  drants  Landing,  4  miles  above,  for 
sailing  vessels  drawing  5  feet,  to  Covington  2  miles  farther,  but 
obstructed  by  snags  and  overhanging  trees;  beyond  Covington,  not 
navigable. 

The  original  project,  adopted  in  1880,  provided  for  dredging  through 
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the  bar  at  the  mouth  of  the  Chefuncte  River,  and  for  removal  ot  all 
obstructions  between  the  mouth  of  the  river  and  Covington,  on  Bogue 
Falia;  estimated  cost,  $5,460.     This  project  was  modified  in  1884  to 

Erovide  for  building  a  breakwater  to  protect, the  channel  across  the 
ar ;  estimated  cost,  $1,500.     The  work  of  maintenance  was  commenced 
in  1892  under  project  approved  AugiLst  10,  1892. 

Under  the  projects  described  the  work  of  improvement  and  main- 
tenance has  been  carried  on  since  1880.  The  breakwater  was  con- 
structed in  1884. 

Amount  expended  up  to  June  30, 1900,  $10,356.02,  of  which $3,856. 02 
was  for  maintenance.  On  that  date  there  existed,  from  Lake  Pontchar- 
train  to  C!ovington,  a  channel  suflScient  for  the  commerce  of  the  locality. 
During  the  fiscal  year  ending  June  30,  1901,  the  work  was  confined  to 
the  removal  of  snags  and  logs  from  the  existing  channel.  Sixteen  miles 
was  cleared;  the  improvement  is  not  permanent  as  obstructions  con- 
tinue to  form.     The  entire  distance  is  open  to  vessels  drawing  6  feet. 

Comparative  sUdement  of  receipts  and  shipments  for  ten  years. 


Year  ending  May  SI— 

Tons. 

1892 

60,054 

1898  

80,284 

1894 

242,464 

1895 

49, 778 

1896 

67,680 

1897 

110,034 

1898 

99,506 

1899 

97,789 

Calendar  year  1899  . 
Calendar  year  1900  . 


Change  in  tonnage 
from  previous  year. 


Increa.so. 


4,538 


212, 180 


17,902 
42,864 


156,500 

86,856 


68, 7U 


Decrease. 


19,770 


192,686 


10,629 
1,716 


69,644 


July  1, 1900,  balance  unexpended 

June  30, 1901,  amount  exj)ended  during  fiscal  year. 

July  1 ,  1901,  l)alan('e  unexpende<l 


$144.98 
104.25 

40.73 


Amount  that  can  be  profitably  expended  in  fiscal  ^'ear  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  189/,  and  of  sei^tion  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  T  1.) 

iS,  Tick f  aw  River  wad  its  tributaries^  Louisiam/i. — Prior  to  improve- 
ment these  Htreains — the  Tickfaw,  Blood,  Natalbany ,  and  Ponohatoula — 
offered  a  9-foot  channel,  navigable  for  steamers  and  schooners  for  an 
aggregate  length  of  38  miles;  the  channel  was  obstructed  by  snags, 
lo^,  and  overhanging  trees. 

The  original  project,  adopted  in  1881,  provided  for  removal  of  snags, 
logs,  and  similar  obstructions  so  far  as  appropriations  would  permit; 
estimated  cost,  IP10,230.  The  work  of  mamtenance  was  commenced  in 
1892,  under  project  approved  August  10,  1892.  Under  these  projects 
the  work  has  been  carried  on  since  1881.  In  1896  it  became  necessary 
to  remove  the  water  hyacinths  from  the  mouth  of  the  Tickfaw,  and  in 
1899  to  clear  away  bar  which  had  formed  in  the  same  locality.  About 
30  miles  of  the  river  and  tributaries  has  been  improved. 

Amount  expended  up  to  June  30,  1900,  was  $11,914.30,  of  which 
<>3,914.30  was  for  maintenance.     On  that  date  the  streams  were  in  fair 
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condition,  except  for  the  hyacinths,  which  accumulate  very  rapidly. 
The  Tickfaw  had  a  navigable  depth  of  6  feet  for  30  miles  from  its 
mouth;  the  Natalbany  had  a  depth  of  6  feet  for  12  miles  from  its 
mouth;  the  Blood  and  Ponchatoula  rivei^s  were  used  principally  for 
floating  logs. 

During  the  fiscal  vear  ending  June  30, 1901,  no  work  was  done  in 
the  improvement  or  these  streams.  The  improvement  is  not  perma- 
nent; snags,  logs,  and  hyacinths  continue  to  accumulate.  The  channels 
are  available  fof  vessels  drawing  6  feet. 

Comparative  statement  of  receijjts  and  shipments  for  nine  years. 


Year  ending  May  81— 

Tons. 

Change  In  tonnage 
from  previous  year. 

Inerea!>e. 

Decreane. 

1893      .                    

18,994 
40,003 
28,384 
72,851 
58,115 
75,579 
52,961 
79,800 
55,540 

2,587 
26,009 

18M 

1895 

16,619 

1896 

49,467 

1897 

14,786 

1898 

17,164 

1899           •. 

22,618 

Calendar  year  1899 

26,839 

Calendar  year  1900 

28,760 

July  1,  1900,  balance  unexpended 

June  30,  1901,  amount  expended  during  fiscal  year . 

July  1,  1901,  balance  unexpended 


$85.70 
65.51 


20.19 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  T  2.) 

3.  Amite  River  cmd  Bayou  Mcmchctc^  L(/iii»iana. — Prior  to  improve- 
ment the  Amite  River  was  navigable  for  Hmall  steamers  for  a  distance 
of  45  miles  from  its  mouth;  Bayou  Manchac  for  a  distance  of  about  10 
miles.     Both  streams  were  obstructed  by  snags  and  overhanging  trees. 

The  original  project,  adopted  in  1880,  provided  for  clearing  the 
obstructions  from  the  Amite  above  Bayou  Manchac,  so  as  to  obtain  a 
channel  5  feet  in  depth  at  low  water;  estimated  cost,  $23,760.  In  1883 
this  project  was  modified  so  as  to  extend  the  work  from  Bayou  Man- 
chac to  Lake  Maurepas  at  an  additional  cost  of  $8,000.  In  1888  Con- 
gress added  to  the  project  removal  of  obstructions  in  Bayou  Manchac. 

The  work  of  maintenance  was  commenced  in  1892,  under  project 
approved  August  13,  1892. 

U  nder  the  projects  described  the  work  has  been  carried  on  since 
1880;  Amite  Kiver  was  improved  for  42  miles  from  its  mouth  and  the 
bar  at  its  mouth  removea;  Bayou  Manchac  was  improved  for  a  dis- 
tance of  10  miles  from  its  mouth,  and  a  turning  basin  made  at  the 
upper  limit  of  improvement. 

Amount  expended  up  to  June  30,  1900,  was  $33,584.95,  of  which 
$8,784. 95  was  for  maintenance.  On  that  date  the  Amite  had  a  navigable 
channel  60  feet  wide  and  5  feet  deep  for  a  distance  of  42  miles  from  its 
mouth;  Bayou  Manchac  was  navigable  for  10  miles  by  vessels  draw- 
ing 5  feet. 
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During  the  fiscal  year  ending  June  30,  1901,  no  work  was  done 
toward  flie  improvement  of  these  streams.  The  J^nprovement  is  not 
permanent,  as  snags  accumulate.  The  channel  is  available  for  vessels 
drawing  5  feet. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Year  ending  May  31— 

Tons. 

Change  in  tonnage 
^  from  previoos  year. 

Increaae. 

1892 

18.630 
22,099 
157,902 
42,983 
55,108 
49,509 
54,749 
60,305 
59,850 
25,400 

738 

3.569 

135,803 

1898 

1894 

1895 

114,919 

1886 

12,120 

18OT 

5,594 

1898 

5,240 
5.556 

1899 

Calendar  vear  1899  .         «        . 

455 

C"*lendar  yftftf  1900 

34,450 

July  1,  1900,  balance  unexpended 

June  30,  1901,  amount  expended  during  fiscal  year  . 

July  1,  1901,  balance  unexpended 


$215.05 
85.18 

129.87 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 2,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  T  3.) 

4-  Closing  crevasse  in  Pass  a  Lovtre^  Mississip]^  Ri^er. — Pass  a 
Loutre  is  one  of  the  three  outlets  of  the  Mississippi  River.  The  cre- 
vasse forms  an  outlet  from  Pass  a  Loutre  into  an  arm  of  the  Gulf  known 
as  Garden  Island  Bay,  and  was  caused  by  the  wearing  away  of  the 
south  bank  of  that  pass  at  a  locality  If  miles  below  Head  of  Passes. 

The  ditch  where  the  crevasse  first  broke  was  3  feet  wide  in  1872, 
and  gradually  increased  from  year  to  year.  In  January,  1891,  the 
crevasse  began  to  widen  rapidly,  but  could  not  be  checked  on  account 
of  hiffh  water  in  the  river.  In  July,  1891,  it  was  860  feet  wide  and  25 
feet  deep.  Several  attempts  were  made  near  this  time  by  the  estate  of 
James  B.  Eads  to  close  the  crevasse,  but  it  seemed  a  hopeless  task  and 
was  abandoned.  On  November  18,  1896,  the  crevasse  was  2,230  feet 
wide,  and  on  February  26,  1897,  Congress  appropriated  $250,000  for 
the  closure. 

The  project  approved  July  10,  1897,  provided  for  building  a  dam 
6,650  feet  long,  in  two  sections,  1,900  and  4,750  feet  long,  respectively, 
forming  an  angle  of  112^^  at  a  distance  of  3,000  feet  below  the  mouth 
of  the  crevasse;  the  dam  to  be  constructed  of  Wakefield  sheet  piling 
backed  with  a  double  row  of  piles  securely  braced  and  bolted  to  string- 
ers and  the  sheet  piling,  using  a  third  row  of  brace  piles  where  the 
depth  of  water  exceeded  20  feet. 

Under  this  project  a  contract  for  the  work  was  approved  December 
10,  1897.  Work  was  carried  on  from  December  14,  1897,  to  January 
27,  1898,  and  from  August  5,  1898,  to  November  13,  1898.  On  the 
last-named  date  the  work  was  considered  completed  and  was  accepted. 
At  that  time  it  seemed  that  the  closure  would  prove  a  permanent  suc- 
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cess,  notwithstanding  the  high  stage  of  the  river.  A  severe  stoim 
arose  that  night  and  on  November  14  the  dam  gave  way  in  two  locali- 
ties and  170  feet  of  it  washed  out.  From  time  to  time  since  then  the 
break  in  the  dam  has  widened,  and  on  «Tune  30,  1901,  it  was  709  feet, 
31  feet  being  lost  within  the  past  year. 

On  February  17,  1898,  Congress  allotted  $10,000  from  this  appro- 
priation for  the  expenses  of  a  survey  and  report  by  a  Board  of  Engineer 
officers  upon  the  practicability  of  securing  a  channel  of  adequate  width 
and  of  36  feet  depth  at  mean  low  water  of  the  Gulf  of  Mexico  through- 
out Southwest  Pass,  Mississippi  River.  The  survey  was  completed  in 
1898,  and  report  submitted  on  January  7, 1899.  This  report  is  printed 
in  House  Doc.  No.  142.  Fifty-fifth  Congress,  third  session,  ana  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  as  Appendix  U  19. 

The  amount  expended  from  this  appropriation  up  to  J  une  30,  1900, 
was  1229,991.60,  of  which  $6,723.78  was  for  the  survey  of  Southwest 


No  work  toward  closing  the  crevasse  was  attempted  during  the  past 
year,  the  amount  available  being  insufficient  for  tne  purpose. 

July  1,  1900,  balance  unexpected $22,008.50 

June  30,  1901,  amoimt  expended  during  fiscal  year 3. 68 

July  1,  1901,  balance  unexpended 22,004.92 

(See  Appendix  T  4.) 

6.  Outlet  of  the  Mississipvi  River . — The  river  and  harbor  act  of 
March  3,  1899,  appropriated  $200,000  for  constructing  a  sill  across 
Pass  a  Loutre  ana  for  constructing  and  operating  two  dredges  for 
improving  the  outlet  of  the  Mississippi  River.  The  act  further  pro- 
vided that  a  continuing  contract  might  be  entered  into  for  these 
improvements,  not  to  exceed  ^00,000,  exclusive  of  the  amount  therein 
appropriated. 

The  item  in  the  act  is  as  follows: 

Improving  outlet  of  the  MisBlssippi  River  by  constructing  a  sill  across  Pass  a  Loutre 
and  by  constructing  and  operating  two  dredges,  two  hundred  thousand  dollars:  rro- 
vided,  That  a  contract  or  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  to  carry  on  such  improvements,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in 
the  aggregate  three  hundred  thousand  dollars,  exclusive  of  the  amount  herein  appro- 
priated. A  board  of  four  engineers  shall  be  appointed  by  the  President,  of  whom  at 
least  two  shall  be  from  civil  life,  who  shall  prepare  and  report,  as  soon  as  conven- 
iently may  be  done,  a  project  for  securing  a  navigable  channel  of  suitable  width  and 
of  thirty-five  feet  depth  at  mean  low  water  of  the  Gulf  of  Mexico  throughout  the 
Southwest  Pass  of  the  Mississippi  River.  Said  board  of  engineers  shall  submit  detailed 
estimates  of  the  cost  of  each  and  every  feature  of  the  project,  and  they  shall  report 
especially  whether  it  is  necessary  to  construct  inner  jetties;  and  if,  in  their  judgment, 
inner  jetties  should  be  constructed,  they  shall  provide  for  the  location  of  the  same, 
so  as  to  involve  the  least  cost  consistent  with  the  safety  and  eflSciency  of  the  work 
hereby  contemplated.  The  sum  of  twenty  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  is  hereby  appropriated  to  defray  the  cost  of  said  board  and  of  the 
preparation  of  said  project. 

It  not  being  practicable  to  constnict  two  hydraulic  dredges  of  suf- 
ficient capacity  for  the  desired  work  within  tne  limit  of  cost  fixed  by 
the  above-mentioned  law,  Congress  provided  in  the  emergency  river 
and  harbor  act  of  June  6,  1900,  as  follows: 

Outlet  of  Mississippi  River:  Section  one  of  the  act  entitled  "An  Act  making  appro- 
priations for  the  construction,  repair,  and  preservation  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,**  approved  March  third,  eighteen  hundred 
and  ninety-nine,  be,  and  the  same  is  hereby,  amended  as  follows;  In  the  paragraph 
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beginning:  ** Improvinff  outlet  of  the  Mississippi  River,"  strike  out  the  word  **  two" 
before  the  word  "  dreages  "  and  insert  in  lieu  thereof  the  words  **  one  or  more." 

The  sundry  civil  act  of  June  6,  1900,  also  contained  the  following 
legislation  affecting  this  work,  viz: 

The  Secretaiy  of  War  is  hereby  authorized  and  empowered,  in  his  discretion,  in 
case  an^  unusual  obstruction  to  navigation  in  the  channel  of  South  Pass,  Missis- 
sippi River,  should  occur  during  the  fiscal  year  nineteen  hundred  and  one,  to  use 
any  dredges  or  tug  boats  of  the  Mississippi  River  Commission  for  the  purpose  of 
removing  the  same.  And  the  sum  of  twentj^-five  thousand  dollars,  or  so  much 
thereof  as  may  be  necessary,  is  hereby  appropriated,  to  be  expended  in  the  discre- 
tion of  the  Secretary  of  War  in  improving  or  altering  such  dredge  or  dredges  so  as 
to  make  the  same  available  for  use  in  said  South  Pass. 

Improving  passes  of  the  Mississippi  River:  For  completing  improvement  by  con- 
.«itrucang  sill  across  Pass  a  Loutre  and  by  constructing  and  operating  one  or  more 
dredges,  three  hundred  thousand  dollars. 

On  September  23,  1899,  the  Secretary  of  War  approved  a  project 
covering  the  1^200,000  appropriated  by  the  act  of  March  3,  1899, 
which  provides  for  the  allotment  of  $50,000  for  sill  construction  and 
$150,000  for  dredges  and  for  the  construction  of  a  mattress  sill, 
weighted  with  stone,  across  the  head  of  Pass  a  Loutre. 

A  project  for  the  expenditure  of  the  appropriation  of  $300,000, 
made  by  the  sundry  civil  act  of  June  6,  1900,  for  completing  the 
improvement  of  the  passes  of  the  Mississippi  River  by  constructing  a 
sill  across  Pass  a  Loutre,  and  by  constructing  and  operating  one  or 
more  dredges,  was  approved  by  the  Secretary  of  War  July  2,  1900, 
and  provides  for  an  allotment  of  $125,000  for  completion  of  the  sill 
and  $175,000  toward  the  construction  of  one  dredge. 

The  sum  of  $1,153.74  was  expended  on  this  work  up  to  June  30, 
1900,  of  which  $980.79  was  for  dredge  and  $172.95  for  sill. 

Sill. — Bids  for  the  sill  construction  were  opened  on  March  7,  1900, 
and  on  March  26  the  lowest  bid,  at  a  total  estimated  cost  of  $171,402.65, 
was  accepted.  A  contract  was  entered  into  and  the  work  was  com- 
menced July  1,  1900.  The  work  was  successfully  completed  on 
December  31,  1900,  at  a  total  cost  of  $174,914.06. 

Dredge, — Sev^eml  hydraulic  dredges  having  been  provided  for  by 
the  river  and  harbor  act  of  March  3,  1899,  the  whole  subject  of  plans 
and  specifications  was  placed  under  the  supervision  of  one  officer. 
Plans  and  specifications  for  a  seagoing  hydraulic  dredge,  estimated  to 
cost  $325,000,  have  been  prepared,  and  bids  have  been  received.  All 
bids  were  rejected  as  being  in  excess  of  available  funds.  The  specifi- 
cations have  since  been  revised  and  the  work  has  been  readvertised. 

The  Board  of  Engineers  appointed  to  prepare  and  report  a  project 
for  securing  a  channel  of  35  feet  depth  through  Southwest  Pass  to  the 
Gulf  submitted  a  report  thereon  January  11,  1900.  The  report  was 
transmitted  to  Congress  and  is  printed  in' House  Doc.  No.  329,  Fifty- 
sixth  Congress,  first  session,  and  on  pages  2287-2302,  annual  report 
for  1900. 

July  1,  1900,  balance  unexpended $498,846.26 

June  30,  1901,  amount  expended  during  fiscal  year 176, 930. 54 

July  1,  1901,  balance  unexpended 321,915.72 

July  1,  1901,  outstanding  liabilities 353.65 

July  1,  1901,  balance  available 321,662.07 

(See  Appendix  T  5.) 
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6.  Mamtencmce  of  South  Pass  channel^  Mississippi  Ri/oer. — The  act 
of  Congress  of  March  3,  1876,  amended  by  acts  of  June  19,  1878,  and 
March  3, 1879,  made  provision  for  the  construction,  by  James  B.  EJads 
or  his  representatives,  of  jetties  and  other  works  in  South  Pass,  to 
secure  and  maintain  a  channel  26  feet  in  depth  through  the  pass,  and 
through  the  jetties  at  the  mouth  of  the  pass  a  channel  "26  feet  in 
depth,  not  less  than  200  feet  in  width  at  the  bottom,  and  having 
through  it  a  central  depth  of  30  feet  without  regard  to  width."  A 
contract  was  made  for  the  maintenance  of  such  a  channel  for  a  period 
of  twenty  years.  This  contract  expired  on  January  28,  1901,  since 
which  date  the  channel  has  been  nciaintained  under  the  provisions  of 
the  act  of  June  6,  1900,  viz: 

In  case  of  the  termmatioii  of  said  contract,  by  virtue  of  the  provisions  hereof  or 
by  expiration  of  said  contract,  the  Secretary  of  War  is  hereby  directed  to  take  chaive 
of  saia  channel,  including  the  jetties,  and  all  auxiliary  works  connected  therewith, 
and  thereafter  to  maintain  with  the  utmost  efficiency  said  South  Pass  Channel;  and 
for  that  purpose  he  is  hereby  authorized  to  draw  his  warrants  from  time  to  time  on 
the  T^reasurer  of  the  United  States,  until  otherwise  provided  for  by  law,  for  such 
sums  of  money  as  may  be  necessary,  not  to  exceed  in  the  aggregate  for  any  one  year 
one  hundred  thousand  dollars. 

The  sundry  civil  act  of  June  6,  1900,  also  contained  the  following 
legislation  affecting  this  work,  viz: 

The  Secretary  of  War  is  hereby  authorized  and  empowered,  in  his  discretion,  in 
case  any  unusual  obstruction  to  navigation  in  the  channel  of  South  Pass,  Mississippi 
River,  should  occur  during  the  fiscal  year  nineteen  hundred  and  one,  to  use  any 
dredges  or  tug  boats  of  the  Mississippi  River  CJommission  for  the  purpose  of  remov- 
ing the  same.  And  the  sum  of  twentjr-five  thousand  dollars,  or  so  much  thereof  as 
may  l)e  necessary,  is  hereby  appropnated,  to  be  expended  in  the  discretion  of  the 
Secretary  of  War  in  improving  or  altering  such  dredge  or  dredges  so  as  to  make  the 
same  available  for  use  in  said  South  Pass. 

The  dredge  Beta  was  repaired  under  the  direction  of  the  secretary 
of  the  Mississippi  River  Commission  and  temporarily  transferred  for 
this  work.  She  arrived  at  South  Pass  January  24,  1901,  and  began 
operations  Februarv  4,  1901,  continuing  until  June  30,  1901,  when 
she  left  the  pass  to  be  returned  to  the  charge  of  the  Mississippi  River 
Commission.  By  the  use  of  this  plant  the  channel  was  maintained 
with  the  utmost  efficiency  during  the  entire  period  from  Januarjr  29 
to  June  30, 1901,  as  was  determined  by  frequent  surveys  and  examina- 
tions. 

The  following  table  gives  the  depth  and  width  of  channel  that 
existed  June  30,  1901: 


Central 
depth. 

F^Bet. 
30.3 
29.2 
29.4 
30.9 

AvaUable  width  of— 

Ixx»llty. 

26-foot 
channel. 

28-foot 
channel. 

30-foot 
channel. 

Remarks. 

Qoatldand  reach 

Grand  Bayou  reach 

Upper  Base  reach 

PortEads  reach 

Feet. 
243 
265 
270 
265 

Feel. 
165 
160 
165 
135 

Fed. 
100 

9  miles  aboye  South  Pass  light. 
5i  miles  aboye  South  Pass  light. 

If  miles  above  South  Pass  light. 
500  feet  above  South  Pass  light  to 

86 

East  Point 

The  amount  expended  on  this  work  from  January  29  to  June  30, 
1901,  was  $^2,101.71,  including  $12,126.84  outstanding  liabilities  that 
could  not  be  paid  until  after  June  30.  The  sum  of  11,959.19  was 
expended  from  the  appropriation  made  by  sundry  civil  act  of  June  6, 

ENO  1901 25 
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1900,  for  modifications  and  repairs  to  the  dredge  Beta  after  her  arrival 
at  South  Pass. 

This  work  should  be  provided  with  a  suitable  dredging  plant  for 
which  funds  are  not  now  available. 

For  report  on  inspection  of  improvement  of  South  Pass  up  to  Jan- 
uary 28,  1901,  under  the  Eads  contract,  see  page  379,  herewith. 

INDEFINITE   APPROPRIATION. 

Amount  appropriated  by  act  of  June  6,  1900,  for  fiscal  year  1901 $100,000.00 

June  30, 1901,  amount  expended  during  fiscal  year $29, 974. 87 

June  30,  1901,  outstanding  liabilities 12,126.84 

June  30,  1901,  total  cost  of  operations  during  fiscal  year 42, 101. 71 

June30,  1901,  balance  reverting  to  Treasury 57,898.29 

APPROPRIATION  FOR  ALTERING  DREDGES. 

April  2,  1901,  amount  allotted $7,860.28 

June  30,  1901,  amount  expended  since  April  2,  1901 1,959.19 

June  30,  1901,  balance  unexpended 5,901.09 

(See  Appendix  T  6.) 

7.  Bayou  Lafourche^  Louisiana. — Bayou  Lafourche  is  an  outlet  of 
the  Mississippi  Kiver,  forming  a  junction  70  miles  above  New  Orleans. 
It  is  about  105  miles  long,  and  flows  into  the  Gulf  of  Mexico.  In  its 
original  condition  it  was  obstructed  by  logs,  snags,  and  overhanging 
trees.  The  project  of  1879  provided  for  the  removal  of  such  obstruc- 
tions to  improve  low-water  navigation.  Work  under  this  project  was 
carried  on  until  1885,  with  appropriations  aggregating  ^0,000. 

The  project  of  June  11,  1886,  provided  for  flie  construction  of  a 
lock  to  connect  the  bayou  with  the^  Mississippi  River  and  for  dredging 
a  channel  75  feet  wide  and  5  feet  deep  at  mean  low  water  of  the  Gulf, 
at  an  estimated  cost  of  $450,000,  and  $8,000  annuallv  thereafter  for 
maintenance.  Work  under  this  project  was  confined  to  dredging  to 
maintain  low-water  navigation,  tne  appropriations  at  any  one  time 
being  insufficient  to  warrant  the  commencement  of  the  lock,  and  the 
exigencies  of  commerce  not  permitting  a  suspension  of  the  dredging. 

The  project  of  1886  was  modified  on  September  23,  1896,  and  held 
in  abeyance  the  construction  of  the  lock,  restricting  operations  to 
dredging  to  maintain  low-water  navigation,  at  an  estimated  cost  of 
$25,000  per  annum. 

The  project  of  July  11,  1895,  for  the  expenditure  of  $40,000  appro- 
priated August  18,  1894,  recommended  that  $30,000  be  reserved  for 
the  purchase  of  a  dredge  whenever  it  should  become  advisable  to  make 
such  purchase. 

Dredging  operations,  under  the  modified  project  of  1896,  were  car- 
ried on  in  1897  and  1898  from  the  head  of  the  bayou  to  about  3 
miles  below  Thibodeaux,  improving  about  38  miles  of  channel.  This 
improvement  is  not  permanent,  as  sand  bars  form  each  year  after  the 
subsidence  of  floods  m  the  Mississippi  River. 

The  project  of  July  11, 1895,  so  far  as  the  reservation  of  $30,000  for 
purchase  of  a  dredge  is  concerned,  was  modified  on  December  7, 1899, 
to  allow  the  expenditure  of  $9,000  of  this  amount  in  dredging  to  main- 
tain flatboat  navigation  during  low  water.     With  these  lunds  and  the 
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$7,600  appropriated  March  3,  1899,  dredging  was  carried  on  from 
August  9,  1899,  to  January  22,  1900.  A  number  of  sand  bars  and 
other  obstructions  were  removed,  and  a  depth  of  3  feet  during  low 
water  was  secured  from  the  head  of  the  bayou  at  Donaldsonville  to  a 
point  8  miles  below. 

The  amount  expended  on  this  work  up  to  June  30,  1900,  was 
1^230,591.71. 

More  obstructions  having  formed  since  last  dredging  was  done,  the 
project  of  July  11,  1895,  was  further  modified  on  May  11,  1900,  to 
allow  the  expenditure  of  funds  remaining  to  the  credit  of  this  appro- 
priation in  dredging  during  the  low-water  season.  Dredging  was 
carried  on  from  July  25,  1900,  to  December  8, 1900.  Two  wrecks,  71 
snags,  and  91,683  cubic  yards  of  material  were  removed  over  a  dis- 
tance of  5i  miles,  maintaining  a  channel  60  feet  wide  and  3  feet  deep 
during  low-water  season  of  1900.  Dredging  was  commenced  again  on 
June  25,  1901,  to  maintain  the  channel  during  the  low-water  season 
of  1901. 

The  conditions  existing  in  the  bayou  at  this  time  are  the  same  that 
prevailed  on  June  30,  1900.  Steamboats  ply  the  stream  for  about 
eight  months  of  each  year,  but  during|the  remaining  months  the  com- 
merce is  carried  by  flatboats  from  the  Mississippi  River.  The  width 
of  the  bayou  at  low  water  is  about  60  feet;  the  navigable  depth  is  18 
inches. 


Comparative  statement  of  receipts  and  shipments  for  ten 

years. 

Tons. 

Value. 

Change  in  tonnage  from 
previoua  year. 

Increase. 

Year  ending  May  81- 

1892 ............................................  , 

171,886 
212,476 
278,686 
268,607 
229,891 
217.292 

16,660,662 
7  422  286 
8,842,942 
9,224,664 
6,629,237 
4,988,876 
7,867,783 
6,668.864 

6,436,260 
14,986,869 

46,888 

1898 

40,691 
61,210 

1894 

1895 

10.079 
33,716 
12,699 

1896 

1897 

1898 289.898 

62,106 

1899 

206,616 

62,882 
49,268 

Calendar  year— 

1899 

157,268 
210,816 

1900 

58,057 

July  1,  1900,  balance  unexpended $21, 908. 29 

June  30,  1901,  amount  expended  during  fiscal  year 9, 707. 40 

July  1,  1901,  balance  unexpended 12,200.89 

July  1,  1901,  outstanding  liabilitiee 372.62 

July  1,  1901,  balance  available 11,828.27 

July  1,  1901,  amount  covered  by  uncompleted  contracts 8, 049. 37 

(See  Appendix  T  7.) 

8,  Bayou  Plaquemirie.  Grand  Hiver^-  and  Pigeon  Bay  (Am.  Louisi- 
ama. — Prior  to  1867  the  largest  steamboats  could  pass  througn  Bayou 
Plaouemine  into  Grand  Lake  and  other  connecting  water  routes,  but 
at  that  time  the  police  jury  of  Iberville  Parish  closed  the  bayou  by 
means  of  a  dam,  shutting  out  the  waters  of  the  Mississippi.  Grand 
River  and  Pigeon  Bayous  were  obstructed  by  snags,  logs,  overhanging 
trees,  and  sand  bars. 
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The  present  project  is  based  upon  le^slation  by  Congress,  accord- 
ing to  project  and  estimate  submitted  lebruary  11. 1887,  and  provides 
for  dredginff  a  channel  in  Bayou  Plaquemine  60  feet  wide  and  6  feet 
deep  from  deep  water  up  to  the  Plaquemine  dike,  constructing  a  lock 
to  connect  the  oayou  with  the  Mississippi  River,  securing  the  mouth  of 
the  bayou  from  further  caving,  and  removing  obstructions  from  Grand 
River  and  Pigeon  Bayous;  totel  estinoiated  cost^  $1,708,250. 

The  protection  of  the  bank  of  the  Mississippi  River  at  the  mouth  of 
the  bayou  was  added  to  the  improvement  in  1888,  and  in  act  of  July 
13,  1892,  the  improvement  of  Grand  River  and  Pigeon  Bayous  was 
also  incorporated. 

The  act  of  June  3,  1896,  authorized  continuing  contracts  to  be 
entered  into  to  complete  the  project  of  improvement,  not  to  exceed 
$1,173,250,  exclusive  of  the  amounts  therein  and  previously  appro- 
priated. 

The  project  of  1887  was  modified  on  April  10,  1899,  to  allow  for 
dredging  Bayou  Plaquemine  to  a  depth  of  10  feet  and  a  width  of  125 
feet. 

Dredging  was  carried  on  in  Bayou  Plaquemine  in  1890,  1891,  1892, 
and  1894r,  resulting  in  securing  a  channel  6  feet  deep  and  60  feet  wide 
from  the  mouth  to  the  railroad  bridge. 

An  allotment  of  $75,000  was  made  from  the  appropriation  of  1888 
for  securing  the  bank  of  the  Mississippi  River  at  the  head  of  the 
bayou.  Five  submerged  spur  dikes,  placed  at  intervals  of  about  900 
feet,  with  intervals  protected  by  revetment,  were  completed  in  1894. 
These  dikes  and  revetments  form  a  continuous  protection  1,400  feet 
long  below  the  site  of  the  lock  and  1,200  feet  above,  with  an  interval 
of  500  feet  opposite  the  lock  site,  left  for  excavating  the  necessary 
channel  to  the  lock. 

In  1893,  1894,  and  1897  obstructions  were  removed  from  the  mouth 
of  Bayou  Sorrel  and  down  Grand  River  through  Pigeon  Bayou  to 
Grand  Lake,  a  distance  of  30  miles.  Flat  Lake,  at  the  mouth  of  Grand 
River,  was  dredged  in  1893  and  1897. 

With  funds  appropriated  in  1894  the  work  of  constructing  a  coffer- 
dam, excavating,  and  driving  a  pile  foundation  for  the  lock,  was  carried 
on  from  1895  to  1898  and  completed. 

In  1891  a  project  for  the  construction  of  a  lock  was  submitted,  but 
the  funds  available  were  insufficient  to  warrant  its  commencement  at 
that  time.  The  Board  of  Engineer  officers  appointed  to  prepare  plans 
and  specifications  estimated  the  cost  of  the  lock  at  $700,000.  Revised 
plans  and  specifications  for  the  construction  of  the  lock  and  approaches 
were  approved  October  27,  1897,  and  December  2,  1897,  respectively, 
and  a  continuing  contract  for  the  work  was  entered  into  May  28,  1898, 
and  approved  June  17,  1898.    The  work  was  commenced  in  August, 

1898.  On  June  30, 1901  the  floor  and  walls  of  the  lock  had  been  com- 
pleted; miter  sills,  inlet  pipes,  and  snubbing  hooks  had  been  placed. 
The  excavation  for  the  approaches,  the  fill  behind  walls,  construction  of 
connection  levees,  and  erection  of  gates  remained  to  complete  the  lock. 

A  contract  for  the  construction  of  power  house  and  operating 
machinerv  for  the  lock,  for  $114,000,  was  entered  into  November  18, 

1899.  Tnis  work  will  be  commenced  when  the  lock  is  nearer  com- 
pletion. 

Plans  for  an  approach  to  the  lock,  to  be  constructed  on  the  river  side 
at  an  estimated  cost  of  $114,000,  were  approved  April  20,  1901.     The 
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execution  of  thiw  work  will  be  deferred  until  the  lock  is  nearer  com- 
pletion. 

Work  has  been  carried  on  since  October  29,  1899,  under  contract 
dated  July  15, 1899,  for  the  rectification  of  Bayou  Plaquemine.  About 
one-third  of  the  work  provided  for  under  the  contract  has  been  com- 
pleted to  the  required  depth  of  10  feet  and  width  of  125  feet. 

Work  of  dredging  and  removing  obstructions  from  Grand  River  was 
carried  on  under  contract  of  November  25,  1899,  until  April  20, 1901. 
Obstructions  were  removed  from  mouth  of  Bavou  Plaguemine  to  2 
miles  below  Bayou  Pigeon,  and  at  Bay  Natcnez,  a  distance  of  30 
miles.  During  the  past  year  a  survey  of  Flat  Lake  and  Bay  Natchez 
was  made,  anaa  project  for  dredging  a  60-foot  channel  through  them 
has  been  adopted. 

The  sum  of  $671,244.05  was  expended  on  these  improvements  up  to 
June  30,  1900. 

During  high  water  there  is  a  depth  of  from  10  to  12  feet  in  these 
streams,  but  during  low  water  there  is  a  depth  of  only  4  feet  in  Bay 
Nat<»hez  and  4^  feet  in  Flat  Lake. 

Cnmparath'e  statement  of  receipts  and  shipments  for  ten  years. 


Tons. 

Change  in  tonnage 
from  previous  year. 

Increase. 

Decrease. 

Year  ending  May  31— 

18«i 

131,876 
78,756 
133,752 
120,542 
92,379 
67,055 
76,626 
89,301 

111,750 
88,548 

1,696 

1893           

68,119 

18M 

54,996 

1895            .     .          .            

13,210 

1896 

28,168 

18Sr7 

85,324 

1898 

i9,67i 
12,675 

22,449 

1899      

Calendar  year— 

1899       

1900 

23,207 

July  1,  1900,  balance  unexpended $758,765.95 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 210, 000. 00 


June  30,  1901,  amount  expended  during  fiscal  year  , 


968, 756. 95 
186,478.25 


July  1,  1901,  balance  unexpended 783,277.70 

July  1,  1901,  outstanding  liabilities 34.356.38 

July  1,  1901,  balance  available 748,921.32 

July  1,  1901,  amount  covered  by  uncompleted  contracts 456, 198. 16 

(See  Appendix  T  8.) 

9.  Ba/uou  Courtablecuu^  Louisicma. — Bayou  Courtableau  lies  within 
the  Atcnafalaya  Basin,  and  is  tributary  to  the  Atchafalaya  River. 
Prior  to  improvement  the  Atchafalaya  River  had  formea  a  large 
deposit  of  sand,  known  as  Little  Devil  Bar,  at  the  mouth  of  Bayou 
Courtableau.  It  was  proposed  by  the  project  of  1880  to  improve  the 
bayou  below  Port  Barre  by  closing  some  of  the  run-out  bayous,  in 
order  to  confine  the  water  in  the  Courtableau,  and  to  wash  out  the  bar 
with  the  increased  current;  after  this  was  accomplished,  to  contract  a 
timber  lock  and  dam  to  provide  slack-water  navigation  to  Washington, 
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La.,  a  distance  of  28  miles.  The  estimated  cov*it  of  the  improvement 
was  $40,000.  The  project  was  modified  in  1883  to  provide  for  the  con- 
struction of  a  masonry  instead  of  timber  lock,  increasing  the  orig- 
inal estimate  to  $78,500. 

With  appropriations  aggregating  $36,200,  work  was  carried  on 
under  this  project  to  1895.  The  larger  run-out  V)ayous  were  closed 
with  dams,  and  the  increased  current  was  effective  in  the  partial 
removal  of  the  bar.  The  dams  were  broken  from  time  to  time,  and 
the  bar  at  the  mouth  of  the  bayou  formed  again.  The  dams  were 
repaired  in  1891  and  subsequent  years.  The  construction  of  a  lock  has 
not  been  commenced,  as  it  is  believed  that  it  will  not  be  of  benefit 
until  the  bar  at  the  mouth  is  permanently  removed. 

During  the  high  water  of  1896,  a  large  accumulation  of  logs  formed 
at  the  neutralization  point  of  the  bayou  current  and  the  backwater  of 
the  Atchafalaya.  The  raft  lupidly  increased  in  size  and  density  until 
in  1899  it  was  about  3  miles  long  and  completely  obstructed  navi- 
gation. 

An  appropriation  of  $2,500  was  made  June  3,  1896,  but  the  amount 
was  insufficient  for  the  removal  of  the  raft,  and  it  was  held  for  increase. 

Act  of  March  3,  1899,  appropriated  $20,000  for  the  removal  of  the 
raft  and  preventing  its  re-formation.  The  project  approved  April  7, 
1899,  provided  for  removing  the  log  raft  to  restore  navigation,  and 
for  construction  of  a  floating  boom  across  the  mouth  of  the  bayou  to 
prevent  the  entrance  of  drift  from  the  Atchafalaya  River. 

Under  this  project  the  raft  was  removed,  the  logs  being  drifted  down 
the  run-out  bayous,  and  a  channel  from  60  to  110  feet  wide  was  secured. 
A  log  boom  floating  between  piles  was  constructed  at  the  mouth  of 
the  bayou. 

The  sum  of  $55,828.88  was  expended  on  this  improvement  up  to 
June  30,  1900. 

During  the  past  fiscal  year  the  work  has  been  confined  to  mainte- 
nance of  the  channel  through  the  log  raft.  The  proposition  of  John 
J.  Keegan  to  remove  all  logs  and  drift  so  as  to  clear  the  60-foot  chan- 
nel for  $1,800  was  accepted  on  March  8,  and  the  work  begun  on  March 
25,  1901.  On  April  22, 1901,  the  work  was  completed  and  the  60-foot 
channel  secured.    The  bayou  is  navigable  only  during  high  water. 

Comparative  statement  ofreceipU  and  shipments  for  seven  years. 


Year  ending  May  81— 

Tons. 

Decrease 
in  tonnage 

from  pre- 
vious year. 

igoo 

85,867 
32,618 
20,011 
14,848 
9.195 
4,095 
1.994 

1891 

3,249 
12, 577 

1892 

1898 

5,193 
5,653 
5.100 
2,101 

1894 

1896 

1896 

No  commerce  since  1896. 

July  1,  1900,  balance  unexpended $2,871.12 

June  30,  1901,  amount  expendwi  during  fiscal  year 2, 738. 58 

July  1,  1901,  balance  unexpended 

(See  Appendix  T  9.) 


132.54 
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10.  Bayou  Teche^  Louisiana. — Bayou  Teche  is  an  important  commer- 
cial stream  of  southern  Louisiana,  and  finds  its  outlet  into  the  Gulf  of 
Mexico  through  Atchafalaya  River.  Prior  to  improvement  it  had  a 
depth  of  8  feet  to  St  Martinville,  La.,  but  navigation  was  rendered 
dangerous  by  numerous  obstructions.  Above  St  Martinville  the 
bayou  was  navigable  by  steamboats  during  high  water.  The  project 
of  1870  provided  for  the  removal  of  obstructions  from  the  head  to  the 
mouth  of  the  bayou.  Work  under  this  project  was  carried  on  from 
1870  to  1886,  the  stream  being  cleared  of  logs,  snags,  wrecks,  over- 
hanging trees,  and  a  number  of  sand  bars.  The  improvement  was  not 
permanent,  and  other  obstructions  formed. 

The  project  of  1891  provided  for  the  removal  of  obstructions  between 
St.  Maiiinville,  La.,  and  the  mouth  of  the  bayou,  a  distance  of  about  80 
miles.  Work  under  this  project  has  been  carried  on  since  1891,  obstruc- 
tions being  removed  as  appropriations  were  made.  Up  to  June  30, 
1900,  ^0,545.81  had  been  spent  upon  this  improvement.  On  that  date 
the  available  depth  up  to  St  Martmville  was  5  feet.  No  work  has  been 
done  during  the  past  fiscal  year.  The  bayou  is  comparatively  free  from 
snags,  but  has  shoaled  to  such  an  extent  that  at  points  the  available 
depth  is  only  3  feet. 


OompanUire 

Mtatemenl  of  receipts  and  shipments  for  ten 

years. 

Tom. 

Change  In  tonnage  from 
previous  year. 

Increase.     Decrease. 

Year  ending  May  31— 

1892 

64,866 
115,060 
383,  IM 
279,928 
293,685 
303,029 
238,783 
286,091 

272,976 
212,109 

' 

1893 

50, 2U 
288,074 

1894 

1896 

168,226 

1896 

18,767 
9,»14 

1897 

1898 

&i,246 

1899 

47,306 

Calendar  year— 

1899 

13,116 

1900 

60,866 

July  1,  1900,  balance  unexpended $454.19 

June  30,  1901,  amount  expended  during  fiscal  year 292. 47 


July  1,  1901,  balance  unexpended 


161. 72 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1901 7,500.00 

Submitted  in  compliance  with  re(]uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  T  10.) 

11.  Channel^  hay^  and  passes  of  Bayou  Vermilion^  Louisiana. — 
Condition  prior  to  improvement:  The  upper  12  miles  of  Bayou  Ver- 
milion had  a  depth  of  only  2  feet,  but  below  this  the  depth  was  not  less 
than  5i  feet  through  the  bayou,  bay,  and  passes,  with  a  width  from 
100  to  400  feet.  The  channel  was  obstructed  by  snags,  logs,  and  over- 
hanging trees. 

The  original  project  of  1892  provided  for  the  i-eraoval  of  these 
obstructions  and  the  erection  of  guide  piles  to  mark  the  channel  over 
the  bars  in  Vermilion  Bay;  and  provided  for  a  depth  of  5i  feet  of 
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water  up  to  the  railroad  bridge  near  Lafayette,  La.,  a  distance  of  50 
miles.     Estimated  cost,  $25,000. 

With  appropriations  aggregating  $12,500,  the  removal  of  obstruc- 
tions was  carried  on  in  1892,  1893,  and  1895,  and  the  stream  placed  in 
navigable  condition  to  Broussard's  bridge,  a  distance  of  34  mdes  from 
the  mouth.     The  guide  piles  were  driven  in  Vermilion  Bay  in  1893. 

Act  of  June  3, 1896,  appropriated  $1,000  for  continuing  tne  improve- 
ment, but  the  amount  was  insufficient  to  cover  the  work  required  and 
was  held  for  increase. 

The  appropriation  of  1896  was  augmented  by  one  of  $2,500,  made 
March  3,  1899.  With  these  funds  work  was  carried  on  from  Novem- 
ber 8, 1899,  to  February  3, 1900,  and  the  stream  cleared  of  obstruc- 
tions from  Abbeville,  La.,  to  the  railroad  bridge. 

Amount  expended  up  to  June  30, 1900,  was  $15,992. 53.  On  that  date 
the  bayou  was  navigable  to  a  point  30  miles  above  the  mouth  for  ves- 
sels drawing  5^^  feet;  from  that  point  to  the  railroad  bridge  it  had  a 
navigable  depth  of  2i  feet. 

During  the  fiscal  year  ending  June  30,  1901,  no  work  was  done 
toward  fliis  improvement. '  An  examination  completed  January  22, 
1901,  showed  tnat  the  ^uide  piles  in  Vermilion  Bay  have  nearly  all 
disappeared  and  that,  with  the  exception  of  shallow  water  on  the  bar 
at  the  mouth,  the  channel  was  ample  in  width  and  depth  for  the  com- 
merce of  the  locality.  The  channel  is  available  to  Abbeville  for  ves- 
sels drawing  6i  feet. 

Comparative  stalement  of  receipts  and  skipmenisfor  eight  years. 


Tons. 

Change  in  tonnage 
from  previous  year. 

Increase. 

Decrease. 

Year  ending  May  81— 

1894    . 

43,882 
12,998 
18.022 
6.126 
8.862 
14,969 

7,660 
21,160 

8.161 

1896 :... 

86,829 

1896 

29 

1897 

6,896 

1898 

2,736 
6,107 

1899 

Calendar  year— 

1899... 

7,819 

1900 

13.600 

July  1,  1900,  balance  unexpended 

June  30,  1901,  amount  exx)ended  during  fiscal  year. 


$7.47 
7.47 


Amount  (estimated )  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  for  works  of  improvement  and  for  maintenance 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  T  11.) 

1£.  Merraeiitau  River  and  trtbutaries^  Louisia/rva. — ^Prior  to  improve- 
ment these  streams  afforded  depths  varying  from  7  feet  to  30  feet;  the 
channel  through  Grand  Lake  was  6  feet  in  depth;  at  the  mouth  of  the 
river  the  depth  was  13  feet.  The  width  varied  from  70  feet  at  Viter- 
boville  to  350  feet  at  Lake  Arthur.  The  channel  was  crooked  and 
obstructed  by  snags  and  logs. 

The  original  project,  adopted  in  1892,  provided  for  the  removal  of 
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obstructions  in  the  upper  river  and  for  building  brush  dams  to  remove 
the  nmd  flat  in  the  lower  river.     Estimated  cost,  $28,615.25. 

With  an  appropriation  of  $7,500,  made  in  1892,  snagging  operations 
were  carried  on  under  contract  from  December  8,  1892,  to  March  7, 
1893,  resulting  in  the  improvement  of  the  channel  of  Merraentau 
River  for  38  miles  from  the  lower  end  of  Lake  Arthur. 

In  1894  an  appropriation  of  $5,00(>  was  made  for  continuing  the 
improvement,  and  a  project  was  submitted,  but  as  the  funds  available 
were  insufficient  the  amount  was  held  for  increase  before  undertaking 
further  work. 

A  further  appropriation  of  $5,000  having  been  made  on  June  3, 1896, 
a  project  was  approved  June  15,  1897,  providing  for  construction  of 
brush  dams  in  Mud  Lake  (an  enlargement  of  A^rmentau  River)  and 
for  dredging  to  secure  immediate  results.  Under  this  project  work 
was  carried  on  from  December  24, 1897,  to  April  14, 1898.  An  upper 
dam  2,500  feet  long  and  5  feet  wide  and  a  lower  dam  3,000  feet  long 
were  constructed.  The  average  depth  of  the  dredged  channel  was  8 
feet  and  the  width  50  feet. 

The  act  of  March  3,  1899,  appropriated  $6,115.25  for  completing 
the  improvement.  Under  project  approved  Julv  8,  1899,  it  was  pro- 
posed to  expend  this  amount  in  redredging  the  cnannel. 

By  the  dredging  operations  of  1899  a  channel  through  Mud  Lake 
6.5  feet  deep  and  3,877  feet  long  was  secured. 

Amount  expended  up  to  June  30,  1900,  was  $22,006.42,  of  which 
$5,399.84  was  for  maintenance.  On  that  date  the  channel  was  ample 
for  the  commerce  of  the  locality,  being  navigable  at  mean  low  tide  oy 
vessels  drawing  5  feet. 

There  were  no  operations  on  this  improvement  during  the  fiscal 
year  ending  June  30, 1901. 

Comparative  statement  of  receipts  and  shipments  for  nine  years. 


Tons. 

Change  in  tonnage  from 
previous  year. 

Increase. 

Decrease. 

Year  ending  May  31— 

1893 

16,250 
5,487 
16,956 
16,469 
12,210 
18,660 
22,236 

2,866 
27,084 

1894 

10,813 

1895 

10,518 
604 

1896 

1897 

4,249 

1898 

6,440 
8,686 

1899 

Calendar  yi'ar— 

1H99 

19,870 

1900 

24.168 

July  1,  1900,  balance  unexpended f  1, 608. 83 

June  30,  1901,  amount  expende<l  during  iiscal  year 40. 61 

July  1,  1901,  balance  unexpended 1, 568. 22 

Amount  that  can  be  profitably  expended  in  fiscal  ye&r  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 2,500.00 

Submitted  in  compliance  with  requirements  uf  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  T  12.) 
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13.  Mouth  and  jxxsses  of  Calcasieu  Rwer^  Louisiana. — Prior  to 
improvement  there  was  a  depth  of  6i  feet  of  water  over  the  outer  bar 
at  the  entrance  to  Calcasieu  Lake.  Calcasieu  Lake,  which  is  15  miles 
long,  had  a  depth  of  6  feet;  the  depth  over  the  inner  bars  was  3i  feet, 
and  from  the  upper  bar  to  Lake  Charles,  La.,  there  was  not  less  than 
8  feet  of  water. 

The  original  project  for  improvement,  adopted  in  1872  and  modified 
in  1881,  provided  for  obtaining  a  channel  of  navigable  width  and 
depth  across  the  inner  bars.  A  channel  8  feet  deep  and  70  feet  wide, 
for  a  distance  of  7,500  feet,  was  dredged  through  the  inner  bara  in 
1874,  1882,  and  1883,  but  in  1885  the  channel  had  shoaled  to  3i  feet. 
In  accordance  with  project  approved  in  1886,  the  cut  was  redredged 
and  a  plank  revetment  on  eacn  side  of  the  cut  was  commenced.  The 
revetment  was  not  finished,  and  the  cut  again  filled. 

An  appropriation  of  $10,000  made  in  1888  for  the  construction  of  a 
revetment,  and  another  of  $75,000  made  in  1890  for  constructing  jet- 
ties, in  accordance  with  projects  submitted  in  1886,  were  held  for 
increase.  These  amounts  were  supplemented  by  an  appropriation  of 
$100,000,  made  in  1892. 

The  project  approved  August  13,  1892,  under  which  the  present 
work  is  bemg  conducted,  provides  for  dredging  a  channel  50  feet  wide 
and  8  feet  deep  through  tne  inner  bars,  revetting  this  channel  to  pre- 
vent the  return  of  the  dredged  material;  to  build  parallel  jetties  of 
brush  and  stone  at  the  entrance  to  the  outer  pass,  and  to  dredge  out 
between  these  jetties  to  secure  a  depth  of  12  feet,  if  necessary.  The 
total  estimated  cost  of  these  improvements  is  $600,000. 

The  revetment  was  completed  August  16,  1893.  Dredging  at  the 
foot  of  Calcasieu  Lake  was  carried  on  in  1894-95  and  in  1898.  A 
channel  8  feet  deep  and  50  feet  wide  was  secured,  connecting  deep 
water  in  Calcasieu  Lake  and  Pass.  The  construction  of  the  east  jetty 
at  the  entrance  to  the  pass  was  carried  on  in  1894, 1895,  and  1896,  and 
of  the  west  jetty  in  1897. 

During^  1900,  with  an  appropriation  of  $35,000,  the  foundation  of 
the  west  jetty  was  extended  1,000  feet,  making  a  total  length  of  3,200 
feet. 

Amount  expended  up  to  June  30,  1900,  was  $435,893.24.  On  that 
date  there  was  a  depth  of  7  feet  in  the  outer  and  6i  feet  in  the  inner 
channels. 

During  the  fiscal  year  ending  June  30,  1901,  no  work  was  done 
upon  these  improvements.  An  examination,  completed  January  17, 
1901,  showed  that  the  revetment  of  the  channel  in  Calcasieu  Lake  was 
in  a  dilapidated  condition;  that  the  available  depth  in  tiiis  channel  was 
4i  feet,  and  that  portions  of  the  capping  oi  the  jetties  had  been 
displaced. 

It  is  estimated  that  $307,681  will  be  required  to  repair  and  complete 
the  jetties;  $10,000  for  repair  of  channel  revetments,  and  $10,000 
annually  to  maintain  dredged  channels. 


Digitized  by  LjOOQIC 


RIVEB   AND   HAEBOB  IMPB0VEMENT8. 

Com}Htrnllve  Oatement  of  receipts  and  shipments  for  nine  years. 


395 


Tons. 

Change  in 
from  prev 

Increase. 

tonnage 
ious  year. 

Decrease. 

Year  ending  May  81— 

isas 

207,545 
344,973 
254, 3»4 
202,776 
141,029 

16,65o 

189^1 

137,428 

1896 

90, 579 

1896 

61,(519 

1897 

61,746 

1898 

190,017 
174, 661 

48,988 

1899 

16,366 

Calendar  year— 

1899 

16,829 
189,680 

157,822 

1900 

122,751 

July  1,  1900,  balance  unexpended 

June  30,  1901,  amount  expended  during  fisod  year. 

July  1,  1901,  balance  unexpended 


$606.76 
60.99 


646.77 


Amount  (estimated)  required  for  completion  of  existing  project 307, 681. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 166,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  T  13.) 

14..  Johnsons  Bwyou^  Louisiana. — ^This  stream  flows  into  Sabine 
Lake,  Texas.  A  preliminary  survey,  made  in  1897,  showed  a  minimum 
channel  depth  in  the  bayou  of  12  feet,  but  upon  the  bar  at  the  mouth 
there  was  only  2^  feet  of  water. 

The  project  approved  April  10, 1899,  provided  for  dredging  through 
the  bar  so  as  to  produce  a  channel  6  feet  in  depth  and  of  such  width 
as  the  appropriation,  $2,500,  would  peimit.  The  dredging  was  carried 
on  during  December,  1899,  and  the  required  6-foot  channel,  60  feet 
wide,  was  secured. 

To  June  30,  1900,  $2,261.35  had  been  expended  upon  the  improve- 
ment. 

No  work  has  been  done  during  the  past  fiscal  year.  The  stream  is 
navigable  for  vessels  drawing  5  feet. 

Comparative  statement  of  receipts  and  shipments  for  tvx>  years. 

Increase  in 
tonnage 

over  previ- 
ous year. 


Year  ending  Dec.  81— 


1900. 


481 


July  1,  1900,  balance  unexpended $238.65 

July  1,  1901,  balance  unexpended 238.65 

(See  Appendix  T  14.) 

15.  Removing  the  water  hyacinth  ^from  Louistama  waters. — Under  the 
provisions  of  the  sundry  civdl  act  of  June  4, 1897,  a  Board  of  Engineer 
oiBcers  was  appointed  to  investigate  the  extent  of  obstruction  to  navi- 
gation in  title  streams  of  Florida  and  Louisiana  by  the  water  hyacinth, 
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and  determine  a  method  of  checking  or  removing  the  plants.  The 
Board  recommended  the  construction  of  boats  fitted  with  crushing 
appliances,  and  also  the  use  of  log  booms  as  adjuncts  to  the  operation 
of  the  steamers.  The  report  of  the  Board  was  printed  in  House  Doc. 
No.  61,  Fifty-fifth  Congress,  third  session,  and  also  on  page  1616, 
Annual  Report  of  the  Chief  of  Engineer  for  1899. 

In  accordance  with  the  recommendation  of  the  Board,  Congresh! 
appropriated  by  the  river  and  harbor  act  of  March  3,  1899,  $26,000 
for  the  construction  of  a  boat,  $1,000  for  log  booms,  and  $10,000  for 
operating  expenses  for  removing  the  plants  from  Louisiana  waters. 

A  steamboat  was  purchased  and  fitted  with  machinery  for  raising 
and  crushing  the  plants.  This  boat  was  operated  on  Bayou  Plaque- 
mine  from  July  9,  1900,  to  June  1,  1901,  when  funds  for  operations 
became  exhausted.  Approximately  188,800  square  yards  of  plants 
was  removed. 

A  boom  with  a  gate  arranged  to  allow  the  hyacinths  to  float  out  with 
the  tides  and  to  prevent  their  return  was  constructed  at  the  mouth  of 
Bayou  Teche,  Louisiana,  last  year.  At  the  present  time  this  boom  is. 
out  of  working  order  and  is  not  operated. 

The  total  amount  expended  on  this  work  to  June  30,  1900,  was 
$12,646.76.  The  balance  of  funds  unexpended  June  30,  1901,  belongs 
to  the  appropriation  for  construction  of  boat  and  is  not  available  for 
operating  expenses. 

July  1,  1900,  balance  unexpended $23,364.25 

June  30,  1901,  amount  expended  during  fiscal  year 15, 320. 21 

July  1,  1901,  balance  unexpended 8,034.04 

July  1,  1901,  outatanding  liabilities 52.33 

July  1,  1901,  balance  available 7,981.71 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  T  16.) 

16.  Mouths  of  Sabine  and  Neches  rivers^  Texas, — Both  rivers  flow 
into  Sabine  Lake,  Texas.  Prior  to  improvement  there  was  3^  feet  of 
water  on  the  bar  at  the  mouth  of  the  Sabine  River  and  3  feet  on  the 
bar  at  the  mouth  of  the  Neches.  Dredging  was  carried  on  at  the 
mouth  of  the  Sabine  River  in  1880  and  1896,  and  a  channel  60  feet 
wide  and  7  feet  deep  was  secured.  At  the  mouth  of  the  Neches 
dredging  was  carried  on  in  1880, 1889,  and  1896,  and  a  channel  60  feet 
wide,  6  feet  deep,  and  8,000  feet  long  was  obtained,  the  funds  being 
exhausted  before  deep  water  in  Sabine  Lake  was  reached.  In  1897 
the  channel  at  the  mouth  of  the  Sabine  River  still  afforded  a  depth  of 
7  feet,  while  the  channel  at  the  mouth  of  the  Neches  had  shoaled  to 
4  feet. 

The  act  of  March  3,  1899,  appropriated  $10,000  for  improving  the 
mouths  of  these  streams,  the  appropriation  to  include  the  expenses  of 
a  reexamination  of  the  proposed  channel  through  Sabine  Liike  })y  a 
Board  of  Engineer  oflScers. 

The  Board  constituted  in  compliance  with  this  act  submittod  on 
August  11,  1899,  a  report  on  the  proposed  channel  through  Sabine 
Lake,  and  the  report  is  printed  in  House  Doc.  No.  100,  1"  if ty -sixth 
Congress,  first  session,  and  on  page  2302,  annual  report  for  1900. 
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The  project  approved  July  14,  1899,  provided  for  dredging  from 
deep  water  in  the  Neches  River  to  deep  water  in  Sabine  Lake. 

Under  this  project  an  8-foot  channel,  7,829  feet  long,  was  dredged 
from  the  7-foot  contour  in  Neches  River  to  the  6-foot  contour  in  Sabine 
Lake.  A  part  of  the  appropriation  was  expended  in  deepening  the 
channel  across  the  bar  at  the  mouth  of  the  Sabine  River.  On  June 
80,  1901,  the  available  depth  at  the  mouth  of  the  Sabine  River  was  6i 
feet;  at  the  mouth  of  the  Neches,  4i  feet. 

Up  to  June  30,  1900,  there  had  been  expended  upon  this  work 
$9,925.29,  of  which  $171.49  was  for  reexamination  of  the  proposed 
channel  through  Sabine  Lake. 

During  the  nscal  year  ending  June  30, 1901,  no  work  was  done  upon 
this  improvement. 

The  amount  of  comimerce  for  the  calendar  year  1900  was  36,484  tons. 

Comparative  statement  of  receipts  and  shipments  for  two  years  for  Neches  River ^  Texas. 


Year  ending  December  SI— 

Tons. 

Decrease 
in  ton- 
nage from 
previous 
year. 

1899     

93,760 
a4,896 

1900 

89,414 

a  Incomplete.    Full  statement  could  not  be  obtained. 
Sec  report  upon  Sabine  River,  Texas,  for  statistics. 

July  1,  1900,  balance  unexpended $74.71 

July  1,  1901,  balance  unexpended 74.71 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 4, 000. 00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  T  16.) 

17,  Sabine  Bwer^  Texas. — ^This  stream  is  about  470  miles  lon^  and 
for  a  greater  part  of  its  length  forma  the  boundary  between  Texas 
and  Louisiana.  It  flows  into  the  Gulf  of  Mexico  through  Sabine  Lake. 
Prior  to  improvement  there  was  a  depth  of  3^  feet  of  water  over  the 
bar  at  the  mouth  of  the  river;  from  tne  mouth  to  Orange,  Tex.,  there 
was  ample  depth;  above  Orange  the  stream  was  obstructed  by  logs 
and  snags. 

The  original  project,  adopted  in  1871  and  modified  in  1873,  provided 
for  deepening  the  main  outlet  of  the  river  at  a  cost  of  1^18,000. 

The  project  of  1889  provided  for  the  closure  of  two  branches  form- 
ing Old  River,  to  throw  all  the  water  into  the  "Narrows,"  and  for  the 
removal  of  obstructions.  These  projects  were  completed  in  December, 
isyo,  and  a  navigable  channel  provided  for  vessels  drawing  5  feet  for 
a  distance  of  30  miles  above  Orange,  Tex. 

The  project  of  1892  provided  for  removing  obstructions  between 
Orange,  Tex.,  and  Sudduths  Bluff,  a  distance  of  50  miles,  at  an  esti- 
mated cost  of  $10,000.     This  work  vras  completed  in  1895. 

On  June  30, 1899,  the  dams  built  in  1890  were  in  good  condition  and 
fulfilling  the  requirements  for  which  built.  The  river  from  the  niouth 
to  Morgans  Bluff,  a  distance  of  33  miles,  was  in  fairly  good  condition, 
but  obstructions  had  formed  between  Morgans  Bluff  and  Sudduths 
Bluff,  a.  distance  of  31  miles,  since  1895, 
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With  $2,000  appropriated  in  1896  and  a  like  amount  in  1899,  the 
work  of  maintenance  was  carried  on  between  May  17  and  June  30, 
1900,  under  project  approved  July  8,  1899.  The  river  was  cleared  of 
obstructions  from  Morgans  Bluff  to  within  23  miles  of  Sudduths  Bluff. 
The  above  improvement  was  continued  until  July  13, 1900,  when  work 
ceased  on  account  of  lack  of  funds.  One-half  mile  of  river  was  cleared. 
The  stream,  where  improved,  is  in  fair  condition,  with  the  exception 
of  obstructions  formed  by  loose  logs  and  deadheaas. 

The  sum  of  $49,063.42  was  expended  on  these  improvements  up  to 
June  30,  1900,  of  which  $363.42  was  for  maintenance. 

Vessels  drawing  5  feet  can  go  64  miles  above  the  mouth  of  the  river, 
and  above  Sudduths  Bluff,  for  about  300  miles,  vessels  of  light  draft 
can  run  during  high  water. 

In  connection  with  this  work  see  preceding  report  for  improving 
the  mouths  of  the  Sabine  and  Neches  rivers,  Texas. 


Comparalwe  stfUement  of  receipts  and  shipments  for  nine  years. 


Tons. 

Change  in  tonnage  from 
previous  year. 

Increase. 

Decrease. 

Year  ending  May  31— 

1893 

146,363 
245,657 
182,738 
271,267 
245.364 
275,506 
270,642 

407,872 
a82,148 

18W 

99,294 

1895 

62,919 

1896 

88,519 

1897 

25,893 

1898 

80,142 

1899 

4,864 

Calendar  year— 

1899 

186,780 

1900 

376,224 

a  Incomplete.    Fall  statistics  could  not  be  obtained. 

July  1,  1900,  balance  unexpended $3,636.58 

June  30,  1901,  amount  expended  during  fiscal  year 3,474.91 

July  1,  1901,  balance  unexpended 1 161.67 

(See  Appendix  T  17.) 

18.  Ha/rhor  at  Sabine  Pass^  Texas. — Sabine  Pass,  about  7  miles  long, 
is  the  outlet  of  Sabine  Lake  into  the  Gulf  of  Mexico.  Prior  to  improve- 
ment it  had  a  least  depth  of  25  feet,  except  over  a  bar  200  feet  long 
opposite  the  town  of  Sabine  Pass,  over  which  there  was  a  depth  of  18 
feet,  and  a  bar  200  feet  long  opposite  Fort  Point,  where  there  was  a 
depth  of  17  feet.  Beyond  the  shore  line,  where  the  pass  enters  the 
Gulf  of  Mexico,  there  was  a  bar  3i  miles  wide  between  the  interior 
and  exterior  18-foot  bottom  curves,  over  which  there  was  only  a  depth 
of  6  feet  at  mean  low  tides.  Channels  12  and  15  feet  deep  were 
dredged  through  the  outer  bar  in  1878  and  1880,  but  the  improvement 
was  not  permanent  and  the  cuts  soon  filled. 

The  project  of  1882  proposed  to  construct  parallel  jetties  of  brush 
and  stone,  extending  from  shore  across  the  bar  out  to  deep  water  in  the 
Gulf,  the  jetties  to  be  1,800  feet  apart  and  about  4  miles  long;  dredg- 
ing between  jetties  to  be  carried  on,  if  necessary,  to  obtain  deep  water 
through  the  pass  into  the  harbor.  The  estimated  cost  of  the  improve- 
ments was  $3,177,606.50. 

By  the  river  and  harbor  act  of  1896  contracts  were  authorized  to  be 
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entered  into  for  the  completion  of  the  project  of  improvement,  the 
cost  being  limited  to  Jf  1,050,000. 

Act  of  June  4,  1897,  appropriated  $100,000  for  the  purchase  of  a 
dredge  boat  for  Sabine  rass,  and  $30,000  for  operating  same  during 
the  fiscal  year  1898,  and  a  project  to  that  effect  was  approved  June  29 
1897.  There  having  been  delavs  in  the  construction  of  the  dredge 
boat,  the  project  was  modified  by  act  of  March  17,  1898,  making 
available  for  immediate  use  $15,000  of  the  $30,000  appropriated  for 
dredging.  Under  this  latter  act  dredging  in  the  channel  was  done  in 
July,  1898,  at  a  cost  of  $13,702.97.  The  remainder  of  the  $30,000 
reverted  to  the  Treasury. 

Act  of  March  3,  1899,  appropriated  $150,000  for  straightening, 
widening,  and  otherwise  improving  the  main  ship  channel  by  removal 
of  oyster  reefs  and  flats  and  other  material  between  a  point  1,000  feet 
north  of  the  United  States  life-saving  station  and  a  point  opposite  the 
United  States  light-house.  A  project  covering  the  proposed  work 
was  approved  by  the  Secretary  of  War  on  March  27,  1899. 

The  work  of  jetty  building  began  in  1883,  and,  with  successive  appro- 
priations, has  been  carried  on  since  then. 

The  project  approved  December  8,  1896,  for  the  expenditure  of  the 
$1,050,000  authorized  l)y  act  of  1896,  provided  for  the  construction  of 
5,300  linear  feet,  more  or  less,  of  the  east  jetty,  and  6,600  feet,  more 
or  less,  of  the  west  jetty,  at  a  cost  of  $985,000,  and  that  $65,000  be 
expended  in  the  enlargement  and  maintenance  of  the  dredged  cnannel. 

A  contract  for  this  work  was  approved  June  22, 1897,  and  work  was 
commenced  on  August  10, 1897.  On  June  30, 1897.  the  east  jetty  had 
a  length  of  19,500  feet,  and  the  west  letty  14,875  leet.  On  June  30, 
1900,  the  east  jetty  had  been  extended  to  a  length  of  25,100  feet,  of 
which  21,540  feet  was  capped,  960  feet  was  riprap,  and  2,600  feet  was 
foundation  only;  and  the  west  jetty  to  22,000  feet,  of  which  15,250  feet 
was  capped,  1,800  feet  was  riprap,  and  4,950  feet  was  foundation  only. 
About  3,000  feet  of  the  previous  work  was  capped  in  1897.  Dredging 
in  the  channel  under  this  contract  was  carried  on  in  1897  and  1899, 
which  increased  the  depth  to  25  feet  and  the  width  to  100  feet. 

A  contract  for  dredging  in  Sabine  Pass  channel,  within  the  area  pre- 
scribed by  act  of  March  3, 1899,  was  entered  into  Julv  27, 1899.  Under 
this  contract  only  1,414  cubic  yards  of  material  had  been  removed  up 
to  June  30,  1900. 

A  contract  for  the  construction  of  a  hydraulic  dredging  steamer 
with  two  10-inch  pumps  was  entered  into  «January  19,  1900. 

The  sum  of  $3,032,036.99  was  expended  on  these  improvements  up 
to  June  30,  1900. 

During  the  past  fiscal  year  the  contract  for  jetty  work  has  been 
completed  as  provided  for  by  the  act  of  June  3, 1896.  This  work  was 
finished  on  August  6, 1900.  Owing  to  unusual  and  unexpected  settle- 
ment that  has  token  place  in  the  jetties  and  to  damage  done  by  hurri- 
cane in  September,  1900,  it  is  desirable  that  additional  work  be  done 
in  order  that  the  full  benefits  of  the  improvement  be  obtained.  It  is 
estimated  by  the  local  officer  that  $1,116,573  will  be  required  to  build 
up,  complete,  and  repair  the  jetties  in  accordance  witn  the  original 
project. 

Dredging  was  done  in  the  channel  between  the  jetties  from  Novem- 
ber 28,  1900,  until  January  3,  1901,  with  an  allotment  of  $8,000  made 
July  19,  1900,  from  the  emergency  appropriation  of  June  6,  1900,  for 
rivers  and  harbors. 
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The  hydraulic  dredging  steamer  Sahine^  built  under  contract  of 
January  19,  1900,  with  funds  provided  by  act  of  June  4,  1897,  was 
completed  and  accepted  on  January  14,  1901.  Dredging  between  the 
jetties  was  carried  on  with  this  dredge  from  February  9  to  June  30, 
1901,  when  available  funds  were  practically  exhausted.  The  sum  of 
$30,000  per  annum  will  be  required  to  operate  this  dredge  and  main- 
tain the  channel  between  the  jetties. 

Dredging  in  the  main  ship  channel  opposite  Sabine  was  carried  on 
under  contract  dated  July  27,  1899.  A  total  of  219,273  cubic  yards 
of  material  was  removed  during  the  year.  Only  about  one-seventh  of 
this  contract  has  been  completed. 

Reports,  with  estimate,  of  a  preliminary  examination  of  Sabine  Pass 
with  a  view  to  widening  and  straightening  the  main  ship  channel,  and 
increasing  the  depth,  from  a  point  1,000  feet  north  of  the  life-saving 
station  to  Sabine  Lake,  were  submitted  June  28  and  July  14, 1900,  and 
were  printed  as  House  Doc.  No.  70,  Fifty-sixth  Congress,  second  ses- 
sion, and  are  also  herewith  as  Appendix  T  20. 

A  special  report  on  the  damage  done  to  the  jetties  by  hurricane  of 
September  8,  1900,  was  submitted  September  25,  1900,  and  printed  as 
House  Doc.  No.  162,  Fifty -sixth  (>>ngress,  second  session.  It  is  also 
herewith  as  Appendix  T  21.     The  estimated  cost  of  repairs  is  $100,000. 

On  June  30,  1901,  there  was  a  navigable  channel  oi  22  feet  at  mean 
low  water  between  the  jetties  and  up  to  Sabine,  excepting  at  one  point 
where  there  is  a  depth  of  only  21.8  feet. 

Comparative  statement  of  receipts  and  shipments  for  nine  years. 


Tons. 

Change  ii 
from  pro\ 

Increase. 

1  tonnage 
iom  year. 

Decrease. 

Year  ending  May  31— 

1893 

15,050 
40,966 
47,691 
48,886 
87,632 
238,400 
326,982 

826, 4M 
217,489 

22,978 

1894 

25,916 
6,725 
1,195 

38,746 
150,768 

88,582 

1895 

1896 

1897 

1898 

, 

1899  

Calendar  year— 

1899 

488 

1900 

109,005 

July  1,1900,  balance  unexpended $396,415.98 

Amount  allotted  from  appropriation  contained  in  emergency  river  and  har- 
bor act  approved  June  6, 1900 8,000.00 

404,415.98 
June  30, 1901,  amount  expended  during  fiscal  year 261, 115. 44 


July  1, 1901, balance  unexpended 143,300.54 

July  1, 1901, outstanding  liabilities 9,912.26 

July  1,1901,  balance  available 133,388.28 


July  1, 1901,  amount  covered  by  uncompleted  contracts 114, 034.  74 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  twidition  to 
the  balam^e  available  July  1,  1901 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(See  Appendix  T  18.) 
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19.  Homochitto  Rvoer^  MiasissippL — About  8  miles  above  Fort 
Adams,  Miss.,  the  Homochitto  enters  the  Mississippi  River.  For  the 
first  3  miles  it  is  called  the  ''Narrows,"  and  for  a  oistance  of  12  mUes 
farther  it  takes  the  name  of  * '  Old  River. "  A  preliminary  examination 
in  1896  showed  that  the  Narrows  had  a  deptn  of  5  feet  at  low  water 
and  a  width  of  160  feet,  except  for  about  1  mile,  where  it  is  very 
narrow  and  shoal.  This  part  or  the  river  was  obstructed  by  snags  and 
trees.  Old  River  was  about  1,000  feet  wide,  2  feet  deep  over  tJie 
shoalest  places  at  low  water,  and  is  clear  of  obstructions.  Above  Old 
River  the  Homochitto  had  a  navi^ble  depth  of  8  feet  and  a  width  of 
150  feet  for  a  distance  of  45  miles,  but  was  uiickly  obstructed  by  snags, 
lo^,  and  overhanging  trees. 

The  act  of  Marcn  3, 1899,  appropriated  $16,000  for  removing  obstruc- 
tions between  the  mouth  of  the  river  and  tne  Yazoo  and  ISussissippi 
Valley  Railroad,  a  distance  of  about  60  miles,  and  a  project  was 
approved  April  18,  1899,  covering  this  work. 

Work  under  this  project  was  commenced  November  27,  1899. 
Obstructions  were  removed  from  the  Narrows,  and  the  action  of 
natural  scour  removed  most  of  the  bars.  Obstructions  were  also 
removed  from  9  miles  of  channel  above  Old  River  up  to  June  30, 
1900. 

Amount  emended  up  to  June  30, 1900,  was  $9,222. 86.  On  that  date 
the  channel,  for  a  distance  of  18  miles  from  the  mouth,  was  navigable 
during  high  water  by  vessels  drawing  6  feet  and  during  low  water  by 
vesseS  drawing  2  feet 

During  the  &cal  year  ending  June  30,  1901,  the  work  of  removing 
snags  ana  similar  obstructions  was  continued  until  funds  were  exhausted. 
The  channel  has  been  cleared  for  18  miles  from  the  mouth  to  a  width 
varying  from  60  to  200  feet,  except  in  Old  River,  where  the  width  is 
1  nule. 

Conunercial  statistics  for  the  past  year  could  not  be  obtained;  the 
conmierce  for  the  previous  year  was  3,815  tons. 

July  1,  1900,  balance  unexpended : $6,777.14 

June  30,  1901,  amount  expended  during  fiscal  year 6,192.86 

July  1,1901,  balance  unexpended 684.28 

(See  Appendix  T  19.) 

EXAMINATION  AND    SURVEY    MADE   IN    OOMPLIANOB    WITH    EMEBOENGY 
BIVEB  AND  HABBOR  ACT,  APPBOVED  JUNE  6,  1900. 

Reports  dated  June  28  and  July  14,  19<)0,  respectively,  upon  Dre- 
liminary  examination  and  plan  and  estimate  for  improvement  of  Sahine 
Pass^  Tex.y  with  a  view  to  widenmq  amd  atraightenmg  the  mai/n  ship 
channel  and  increasing  the  depth^  %f  necessary^  from  1^000  feet  north 
of  the  United  States  Ufe-samng  staMon  to  Sahine  Lake^  were  submitted 
to  Lieutenant-Colonel  Adams  through  the  division  engineer.  The 
estimated  cost  of  the  improvement  proposed  is  $25jOOO.  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Doc.  No.  70,  Fifty- 
sixth  Congress,  second  session.     (See  also  Appendix  T  20.) 
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REPORT  UPON  DAMAGE  TO  GOVERNMENT  WORKS  AND  LOSS  OF  ENGI- 
NEER PROPERTY  AT  SABINE  PASS,  TEX.,  INCURRED  DURING  THE 
STORM   OF  SEPTEMBER,  1900. 

Lieutenant-Colonel  Adams  submitted  report  dated  September  25, 
1900.  The  estimated  cost  of  repairing  the  damage  is  $100,000.  The 
value  of  the  property  lost  is  $1,500.  The  report  was  transmitted  to 
Congress,  and  printed  in  House  Doc.  No.  152,  Fifty-sixth  Congress, 
second  session.     (See  also  Appendix  T  21.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 

This  district  was  in  the  charge  of  Capt.  C.  S.  Rich^,  Corps  of  Engi- 
neers, with  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers,  under 
his  immediate  orders,  since  April  7,  1901.  Division  Engineer,  Col. 
Henry  M.  Robert,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  May  2,  1901,  and  Col. 
Amos  Stickney,  Corps  of  Engineers,  since  May  9,  1901. 

1.  Oalveston  Harbor^  Texas. — Gkilveston  Harbor  embraces  an  anchor- 
age area  of  over  1,960  acres,  of  which  1,500  acres  has  a  depth  of  more 
than  20  feet,  and  460  acres  has  a  depth  of  more  than  30  feet.  It 
affords  vessels  excellent  shelter  from  storms.  Waterways  connect  it 
with  Houston  and  with  Brazos  River. 

The  entrance  to  this  harbor  was  originally  obstructed  by  two  bars, 
known  as  the  inner  and  outer.  The  natural  depth  on  the  inner  bar 
was  about  9i  feet,  and  on  the  outer  bar  about  12  feet.  These  shallow 
depths  prevented  all  but  the  lightest-draft  vessels  from  using  the 
harbor,  and  necessitated  the  lighterage  of  cargoes  to  the  larger  vessels 
anchored  in  the  deep  water  beyond  tne  outer  bar. 

Prior  to  1874  the  projects  for  improving  this  harbor  related  to 
dredging  operations  on  a  small  scale,  and  were  only  expected  to  afford 
temporary  relief  to  navigation. 

Tne  project  for  the  permanent  improvement  of  this  harbor  by  jetties 
was  adopted  in  1874,  and  modified  m  1880  and  1886.  It  was  expected 
that  upon  their  completion,  a  least  depth  of  25  feet  would  be  obtained 
on  the  outer  bar  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1880,  p.  1221  et  seq.). 

The  1886  project  provided  for  a  possible  depth  of  30  feet,  by  con- 
structing jetties  to  a  height  of  5  feet  above  mean  low  tide  and  extend- 
ing them  to  the  30-foot  contour  in  the  Gulf,  and  supplementing  the 
action  of  the  tidal  scour  by  dredging.  The  estimated  cost  of  this 
revised  project  was  $7,000,000. 

The  total  amount  expended  under  the  foregoing  plans  to  June  30, 
1900,  was  $8,385,079.11,  with  an  additional  sum  of  $100,000  subscribed 
by  the  city  of  Galveston  in  1883.  Of  this  amount  $1,478,000  was 
expended  previous  to  1886. 

This  expenditure  resulted  in  a  depth  of  26  feet  at  mean  low  tide  on 
the  outer  bar,  an  increase  of  14  feet  since  work  began,  and  a  depth  of 
26  feet  at  mean  low  tide  on  the  inner  bar,  an  increase  of  16  feet  auring 
the  same  period.  This  increased  depth  of  water  enabled  vessels  to 
load  to  their  full  capacity  at  the  Galveston  wharves,  thereby  making 
the  lighterage  of  cargoes  no  longer  necessary. 

At  the  end  of  the  fiscal  year  1900,  the  completed  south  j^jbty 
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extended  35,603  feet.  On  the  same  date  the  completed  north  jetty 
extended  25,907  feet. 

The  expnenditure  during  the  fiscal  year  ending  June  30,  1901,  was 
for  operating  the  U.  S.  dredge  Gen.  C.  B.  Coinstock  in  maintaining, 
strengthening,  and  widening  the  channel  between  the  jetties,  expenses 
of  resurvey  and  chart  of  G&lveston  Bay,  and  contingent  expenses  of 
the  work.  Also  $21,000  was  expended  in  removing  the  U.  S.  dredge 
Gen.  C.  B.  Comstock  from  off  Pelican  Flats,  where  she  had  been 
stranded  by  the  hurricane  of  September  8,  1900. 

The  depth  of  water  on  the  outer  and  inner  bars  remains  practically 
the  same  as  at  the  end  of  preceding  fiscal  year. 

Commerce  has  been  greatly  benefited  by  the  improvement  of  this 
harbor,  as  shown  by  the  increased  size  and  tonnage  of  the  vessels 
using  the  port.  The  amount  of  freight  handled  during  the  fiscal  year 
was  1,826,826  tons. 

The  total  amount  of  ocean  commerce  transported  to  and  from  Gral- 
veston  during  the  fiscal  year  was:  Gotten  and  cotton  products,  851,357 
tons;  ore,  795  tons;  wool,  12,695  tons;  grain,  426,824  tons;  suear, 
321  tons;  coal,  136,011  tons;  flour,  12,885  tons;  lumber  and  timber, 
135,082  tons;  cement,  22,523  tons;  petroleum,  crude,  9,900  tons;  fuel 
oiL  13,356  tons;  general  merchandise,  205,073  tons. 

The  hurricane  of  September  8,  1900,  damaged  the  jetties  to  a  con- 
siderable extent,  and  a  report  of  a  Board  of  Engineers  showing  the 
effect  of  this  hurricane  on  the  jetties  and  the  main  ship  channel,  with 
an  estimate  for  repairing  same  at  a  cost  of  $1,500,000,  is  contained 
in  House  Doc.  No.  134  Fifty-sixth  CJongress,  second  session.  The 
report  is  printed  herewith  as  Appendix  U  16. 

It  will  DC  necessary,  for  a  time  at  least,  especially  since  the  jetties 
have  been  damaged,  to  maintain  a  dredge  at  Gralveston  to  remove  anjr 
shoaling  that  may  take  place  in  the  improved  channel,  and  it  b  esti- 
mated fliat  $50,000  will  be  required  durmg  the  next  fiscal  year  for  the 
maintenance  and  operation  of  the  dredge  belonging  to  tfiis  improve- 
ment. This  is  the  amount  that  will  be  needed  each  and  every  year  for 
this  purpose. 

Julvl,  1900,  balance  unexpended $143,220.89 

Collected  from  Quurtermaster's  Department,  United  States  Army 719. 83 

143,940.72 
June  30,  1901,  amount  expended  during  fiscal  year 91, 507. 64 

July  1,  1901,  balance  unexpended 62,433.08 

July  1,  1901,  outstanding  liabilities 3,151.31 

July  1,  1901,  balance  available 49,281.77 

Amount  (estimated)  required  for  completion  of  necessary  repairs 1, 500, 000. 00 

Amount  that  can  be  profitabl]^  expended  in  fiscal  v^r  ending  June 
30,  1903,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance available  July  1 .  1901 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  U  1.) 

2.  Deepeyiing  the  chcm/nd  from  Galveston  Harbor  to  Texas  Ci^^ 
Tex. — ^This  channel  is  designed  to  afford  a  channel  100  feet  wide  at 
bottom  and  25  feet  deep,  north  of  Pelican  Island,  from  Galveston  Har- 
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bor  to  Texas  City,  Tex.  The  natural  depth  on  the  line  of  the  proposed 
channel  is  from  4  to  8  feet.  During  1895  and  1896  a  channel  16  feet 
deep  was  dredged  by  the  Texas  City  Terminal  Company.  No  work 
having  been  done  since  then,  it  had,  at  the  beginning  of  present  opera- 
tions shoaled  nearly  to  its  natural  depth. 

During  the  fiscal  year  the  channel  has  been  dredged  to  an  average 
depth  of  17  feet  and  120  feet  wide  at  bottom,  for  a  distance  of  14,350 
feet.  To  procure  this  channel  there  was  removed  815,060  cubic  yards 
of  material.  Work  was  delayed  on  account  of  the  contractor's  plant 
being  washed  ashore  during  the  hurricane  of  September  8,  1900. 

No  conunercial  statistics  for  the  fiscal  year  ending  June  30, 1901, 
could  be  obtained. 

July  1,  1900,  balance  unexpended $250,000 

July  1,  1901,  balance  unexpended 250,000 

July  1,  1901,  amount  covered  by  uncompleted  contracts 250, 000 

(See  Appendix  U  2.) 

3.  Oalmeaton  ship  cliannd  and  Bvffalo  Bayou^  Texas. — ^These 
improvements  have  heretofore  been  reported  on  individually  under 
the  headings  of  ''Ship  channel  in  Galveston  Bay,  Texas,"  and  "Buf- 
falo Bayou,  Texas."  The  river  and  harbor  act  of  March  3, 1899,  com- 
bines the  work  under  one  item. 

The  ship  channel  in  Gkilveston  Bay  and  Buffalo  Bayou  are  two  links 
in  the  waterway  connecting  Houston  with  deep  water  in  Gralveston 
Bay,  the  other  link  being  the  San  Jacinto  River  and  the  Morgan 
Canal. 

In  their  natuml  state  these  two  waterways  had  a  depth  of  from  4  to 
8i  feet.  The  project  adopted  for  the  improvement  provided  for  a 
channel  100  feet  wide  and  12  feet  deep.  Dredging  was  carried  on  for 
a  number  of  years,  furnishing  a  channel  sufScient  for  the  chaiucter  of 
vessels  heretofore  navigating  these  channels. 

In  1892  the  Government  purchased  the  Morgan  Cut  and  Canal,  5.43 
miles  long,  from  the  Buffalo  Bayou  Ship  Channel  Company  for  the 
sum  of  $92,316.85. 

The  approved  project  for  the  expenditure  of  the  available  funds  con- 
sists in  dredging  a  channel  about  80  feet  wide  and  17i  feet  deep  from 
deep  water  in  (^Iveston  Harbor,  through  Ghilveston  Bay  and  Morgan 
Cut  (Division  1),  and  constructing  pile  and  brush  dike  from  Morgan 
Cut  to  Redfish  Bar.  The  sum  of  $25,000  is  reserved  for  expenditure 
for  exi)enses  of  administration,  surveys,  and  maintenance  above  Divi- 
sion 1  (through  San  Jacinto  Bay  to  Houston,  Tex.). 

The  amounts  expended  on  these  channels  to  June  30, 1900,  are  as 
follows: 

Ship  channel  in  Galveston  Bay $812,065.15 

Buffalo  Bayou,  Texas 210,150.14 

Purchase  of  Morgan  Out  and  Oanal 92,316.85 

Total 1,114,523.14 

During  the  mst  fiscal  year  active  operations  were  carried  on  under 
contract  with  Charles  Clarke  &  Co. ,  of  Galveston,  Tex. 

The  dike  piling  advanced  a  distance  of  21,000  feet  from  Morgan 
Canal. 

The  brush  filling  between  dike  piling  advanced  a  distance  of  14,100 
feet  from  Morgan  Canal. 

The  dike  and  channel  are  complete  a  total  distance  of  11,300  feet 
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from  Morgan  Canal,  with  a  navigable  depth  of  17  feet  and  70  feet 
wide  at  bottom. 

The  total  amount  of  commerce  brought  down  Buffalo  Bayou  during 
the  fiscal  year  amounted  to  154,459  tons;  of  this,  118,738  tons  were 
cotton,  1,927  tons  cotton  products,  3,008  tons  coal,  8,286  tons  lumber, 
4,000  tons  building  material,  8,500  tons  wood,  and  10,000  tons  general 
merchandise. 

GALVESTON  SHIP  CHANNEL  AND  BUFFALO  BAYOU,  TEXAS. 

July  1,  1900,  balance  unexpended 1300,000.00 


July  1,  1901,  balance  unexpended 300,000.00 

July  1,  1901,  outstanding  Labilities 708.35 

July  1,  1901,  balance  available 299,291.65 

July  1,  1901,  amount  covered  by  uncompleted  contracts 279, 291. 65 

Amount  (estimated)  required  for  completion  of  existing  project 3, 700, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1903,  in  addition  to  the  balance  available  July  1 ,  1901 300, 000. 00 

Submitted  in  compliance  with  requirements  of  sunary  civil  act  of  June 
I    4,1897. 

.    SHIP  CHANNEL  IN  GALVEeTTON  BAY. 

July  1 1900,  balance  unexpended $36,960.70 

June  30,  1901,  amount  expended  during  fiscal  year 36,960.70 

BUFFALO  BAYOU. 

July  1, 1900,  balance  unexpended $18,699.86 

June  30, 1901,  amount  expended  during  fiscal  year 12, 747. 76 

July  1, 1901,  balance  unexpended 5,852.10 

July  1,  1901,  outstanding  liabilities 5,852.10 

(See  Appendix  U  3.) 

4,.  Operating  and  ca/re  of  Morgan  Camxd^  Texas. — ^The  expenses  of 
caring  for  this  canal  during  the  fiscal  year  ending  June  30,  1901, 
amounted  to  $360,  which  was  paid  from  the  permanent-indefinite 
appropriation  provided  by  section  4,  act  of  July  5,  1884.  A  state- 
ment contained  in  the  report  of  the  local  engineer  officer  shows  the 
items  of  expenditure. 

The  amount  of  $5,000  allotted  July  11,  1901,  is  to  be  expended  in 
repairing  bulkhead  to  canal,  boundary  fence  to  reseiTation,  and  salary 
of  watcmnan  in  charge  of  canal  for  the  fiscal  year  1902.  No  work 
had  been  done  on  repairs  to  bulkhead  and  fence  to  close  of  fiscal  year. 

(See  Appendix  U  4.) 

6.  Trvnity  Siver,  Teosas.— The  improvement  of  this  stream  has  been 
limited  to  that  portion  lying  between  the  mouth  and  Liberty  at  the 
head  of  tide  water,  a  distance  of  39  miles.  The  river  empties  into 
Galveston  Bay  through  several  mouths  or  passes,  opposite  each  of 
which  a  bar  existed  on  which  the  depth  of  water  did  not  exceed  3i  feet 
at  mean  low  tide. 

The  project  adopted  for  this  improvement  on  June  18, 1878,  con- 
sisted m  the  removal  of  snags  from  the  river  below  Liberty  and  in 
dredfidng  a  channel  80  feet  wide  by  6  feet  deep  across  the  bar  at  the 
moum  of  the  pass  then  in  use  by  vessels.    The  estimate  cost  of  the 
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work  was  $22,581.40.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1873,  p.  685  et  seq.)  On  May  4,  1889,  an  amended  project  was 
adopted.  It  contemplated  the  erection  of  two  parallel  jetties  at  the 
mouth  known  as  the  Middle  Pass,  placed  about  275  feet  apart  and 
extending  about  7,760  feet  into  Galveston  Bay;  also  in  closing  the 
other  two  principal  passes  by  submerged  dams,  the  object  being  to 
create  and  maintain  a  channel  6  feet  deep  at  mean  low  tide  at  the 
mouth  of  the  river.  The  revised  cost  of  the  improvement  was  placed 
at  $89,500.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1889, 
p.  1557  et  seq.) 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30,  1900,  was  $77,249.37. 

At  that  date  the  west  jettv  had  been  completed,  its  length  being 
7,359  feet,  and  a  channel  100  leet  wide  by  5  feet  deep  had  been  secured 
at  the  mouth  of  the  river. 

By  act  of  Congress  approved  March  3,  1899,  an  ai>propriation  was 
macfe  for  the  construction  of  a  dredge  boat  and  snagging  outfit  in  con- 
nection with  the  improvement  of  Brazos  River  between  Velasco  and 
Richmond,  West  Gulveston  Bay  channel,  Double  Bayou,  and  the 
mouths  of  adjacent  streams,  which,  by  the  law,  will  be  available  for 
use  on  the  Trinity  River. 

The  total  amount  of  freight  carried  during  the  fiscal  year  between 
Wallisville  and  the  mouth  was  16,390  tons,  of  which  25  tons  were 
cotton,  75  tons  cotton  seed,  600  tons  charcoal,  40  tons  stock,  15,000 
tons  lumber,  and  150  tons  wood,  and  500  tons  general  merchandise. 

July  1,  1900,  balance  unexpended ,     16,750.63 

July  1,  1901,  balance  unexpended 6,750.63 

(See  Appendix  U  5.) 

6.  Channd  in  West  Galveston  Bay^  Texas. — West  Galveston  Bay  is 
a  body  of  water  covering  about  39  square  miles,  and  lies  between  Gal- 
veston Island  and  the  mainland.  It  extends  from  Galveston  Bay  to 
the  west  end  of  Oyster  Bay  and  is  connected  with  the  Gulf  of  Mexico 
hj  San  Luis  Pass,  at  the  western  extremity  of  Galveston  Island,  and 
with  the  Brazos  River  by  the  Galveston  and  Brazos  Canal.  The 
natural  depth  of  the  bay  was  from  2i  to  3  feet. 

The  project  for  improving  the  bay  was  adopted  on  June  13.  1892. 
and  consisted  in  widening,  deepening,  and  straightening  the  cnannel 
so  as  to  give  a  width  of  200  feet  and  a  least  depth  of  Si  feet  from 
Galveston  Bay  to  San  Luis  Pass  and  a  channel  100  feet  wide  and  3 
feet  deep  along  Christmas  Point  in  Oyster  Bay,  both  channels  to  be 
properly  defined  by  beacons.  The  estimated  cost  of  the  improve- 
ment was  $28,998.80.  (See  Annual  Report  of  the  Chief  of  En^neers 
for  1892.  p.  1556  et  seq.)  On  July  8,  1896,  authority  was  given  to 
modify  tne  project  so  as  to  afford  a  depth  of  5  feet  instead  of  3i  feet, 
provided  the  cost  of  the  work  should  not  be  increased. 

By  act  of  Congi-ess  approved  March  3,  1899,  an  appropriation  was 
made  for  construction  of  a  dredge  boat  and  snagging  outht  in  connec- 
tion with  improvement  of  Brazos  River  between  Velasco  and  Rich- 
mondj  West  Galveston  Bay  channel,  Double  Bayou,  and  the  mouths 
of  adjacent  streams,  which,  by  the  terms  of  the  law,  will  be  available 
for  use  in  West  Galveston  Bay. 

The  amount  expended  to  June  30,  1900,  was  $19,775.97. 


Digitized  by  LjOOQIC 


RIVER   AND   HARBOR  IMPROVEMBNTS.  407 

This  expenditure  resulted  in  an  unobstructed  channel  100  feet  wide 
and  from  3  to  3i  feet  deep  from  Galveston  Bay  to  the  Galveston  and 
Bi*azos  Canal.     Beacons  were  also  erected  to  define  the  channel. 

No  work  was  done  during  the  past  fiscal  year. 

No  conmiercial  statistics  for  the  fiscal  year  ending  June  30,  1901, 
could  be  obtained. 

July  1,  1900,  balance  unexpended 16,224.03 

July  1,  1901,  balance  unexpended 6,224.03 

(See  Appendix  U  6) 

7.  Mouth  of  Brazos  RweVy  Texas. — ^The  improvement  of  the  mouth 
of  this  stream  has  heretofore  been  undertaken  by  the  Brazos  River 
Channel  and  Dock  Company,  they  having  partially  constructed  a  sys- 
tem of  parallel  jetties. 

The  river  and  harbor  act  approved  March  3,  1899,  contains  the  fol- 
lowing item: 

Mouth  of  Brazos  River,  Texas:  For  dredging,  and  such  other  work  as  may  be 
deemed  most  effective  in  the  judgment  of  the  Secretary  of  War  in  improving  and 
developing  the  harbor,  eighty-five  thousand  dollars:  Provided^  That  no  part  of  said 
sum  shall  be  expended  until  the  Brazos  River  Channel  and  Dock  Companv  shall  file 
with  the  Secretary  of  War  a  transfer  to  the  United  States  of  the  jetties,  ana  auxiliary 
works;  also  a  release  of  all  rights  and  privileges  conferred  upon  said  company  by  its 
charter  or  by  the  Act  of  Congress  approved  August  ninth,  eighteen  hundred  and 
eighty-eight,  to  chaiige  or  collect  tolls  for  the  use  and  navigation  of  said  river;  and 
the  Siecretary  of  War  is  directed  to  have  an  examination  made  of  the  mouth  of  the 
Brazos  and  the  jetties,  and  report  to  Congress  the  estimated  cost  of  extending  the 
jetties  one-half  mile,  and  the  estimated  depth  and  width  of  the  channel  to  be 
obtained  by  such  extension,  and  the  estimated  cost  of  obtaining  twenty  feet  of  water 
and  ft  channel  one  "hundred  and  fifty  feet  wide. 

Under  date  of  April  26,  1899,  the  Brazos  River  Channel  and  Dock 
Company  filed  with  the  Secretary  of  War  a  transfer  to  the  United 
States  of  these  jetties  and  auxiliary  works,  also  a  release  of  all  rights 
and  privileges  conferred  upon  the  said  company  by  its  charter  or  by 
the  act  of  Confess  aproved  August  9,  1888,  to  charge  or  collect  tolls 
for  the  use  and  navigation  of  the  river. 

The  proposed  work  at  this  locality  consists  in  putting  the  present 
jetties  at  the  mouth  of  the  river  in  a  fair  condition  to  resist  the  effects 
of  storms  and  to  protect  a  dredge  while  working  between  them,  also 
to  make  a  beginning  in  the  construction  of  spur  dikes  to  narrow  the 
channel  between  the  jetties,  and  to  dredge  a  channel  as  far  up  as  the 
light-house  to  a  depth  of  18  feet  at  mean  low  tide  and  150  feet  wide. 

The  amount  expended  on  this  improvement  up  to  June  30, 1900,  was 
$175,964.99. 

A  contract  was  entered  into  on  October  19,  1899,  for  doing  the 
necessary  jetty  work  at  the  mouth  of  the  river. 

Work  was  carried  on  during  the  past  fiscal  year  up  to  and  including 
September  7,  1900,  just  prior  to  the  hurricane  of  September  8,  1900. 

The  condition  of  the  jetties  before  and  after  the  hurricane  is  given 
in  the  report  of  the  district  oflScer,  Appendix  U  7. 

The  estimate  for  completion  of  existing  project  has  been  increased 
by  $175,000,  the  amount  estimated  by  Board  of  Engineers  to  be  nec- 
essary for  repair  of  damages  by  the  hurricane  of  September  8,  1900. 
The  repoiii  of  the  Board  is  printed  in  House  Doc.  No.  133,  Fifty -sixth 
Congress,  second  session,  and  is  herewith  as  Appendix  U  17. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1901, 
could  be  obtained. 
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July  1,  1900,  balance  unexpended $67,785.01 

June  30,  1901,  amount  expended  during  fiscal  year 64,305.74 

July  1,  1901,  balance  unexpended 13,479.27 

Amount  (estimated)  required  for  completion  of  existing  project 325, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901  120, 000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  U  t.) 

8.  Brazos  Siver  hetween  Vdasco  and  Richrnxmd^  West  OaJmeston  Bay 
charmd,  Dovble  Bayou^  and  the  mouths  of  adjacent  streams. — ^The  river 
and  harbor  act  approved  March  3,  1899,  provides  as  follows: 

For  the  improvement  of  the  Brazos  River  between  Velasco  and  Richmond,  West 
Galveston  Bav  Channel,  Double  Bayou,  and  the  mouths  of  adjacent  streams,  sixtv- 
five  thousand  dollars,  out  of  which  said  sum  a  suitable  dredge  and  snagging  outfit 
may  be  provided  to  carry  on  said  work  and  to  be  used  on  other  approved  projects 
on  the  Texas  coast,  including  streams  emptying  into  the  Gulf  of  Mexico  and  bays 
connected  therewith. 

Heretofore  the  projects  embraced  in  this  improvement  have  been 
independent  (see  iniproving  Brazos  River,  Texas,  between  Velasco  and 
Richmond,  Annual  Report  of  the  Chief  of  Engineers  for  1895,  p.  1838 
et  seq. ;  improving  channel  of  West  Ghalveston  Bay,  Annual  Report 
of  the  Chief  of  Engineers  for  1892,  p.  1556  et  seg.,  and  improving 
Double  Bayou,  Annual  Report  of  the  Chief  of  Engineers  for  1898,  p. 
287  et  seq.). 

The  ob]ect  of  this  improvement,  in  part,  is  to  obtain  and  maintain 
a  navigable  channel  depth  of  from  4  to  6  feet  across' the  bars  at  the 
mouths  of  most  of  the  streams  and  bayous  along  the  Texas  coast  by 
dredging  and  snagging,  the  plant  to  be  owned  and  operated  by  the 
United  States. 

The  improvement  is  intended  to  develop  a  light-draft  inland  naviga- 
tion tributary  to  Gralveston  and  other  Texas  harbors  which  will  aflPord 
cheap  transportation  by  light-draft  steamers  and  barges  to  the  f ertUe 
coast  country  of  Texas. 

During  the  past  fiscal  year  plans  and  specifications  were  prepared  and 
contracts  entered  into  for  the  various  parts  of  the  dredge. 

No  commercial  statistics  for  the  fiscal  year  ending  June  80,  1901, 
could  be  obtained. 

July  1,  1900,  balance  unexpended $65,000.00 

June  30, 1901,  amount  expended  during  fiscal  year 1,629.32 

July  1,  1901,  balance  unexpended 63,470.68 

July  1,  1901,  outstanding  habilitiea 311.66 

July  1,  1901,  balance  available 63,159.02 

July  1,  1901,  amount  covered  by  uncompleted  contracts 35, 771. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1, 1901 76, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  U  8.) 
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9.  Btooob  Rwer^  Texas. — ^This  improvement  is  at  present  limited  to 
that  portion  of  the  river  lying  between  Richmond  and  Velasco,  a  dis- 
tance of  about  89  miles;  its  low- water  level  is  affected  by  the  Gulf 
tide  as  far  up  as  Bolivar  Landing,  40  miles  above  Velasco.  The 
course  of  the  river  is  tortuous,  and  the  channel  was  obstructed  by 
Hhoals  and  snags. 

The  project  for  improvement  was  adopted  June  3, 1896,  and  con- 
sisted in  the  removal  of  snags  and  overhanging  trees.  It  was  esti- 
mated that  $10,000  would  put  this  portion  of  the  river  in  good 
navigable  condition  at  ordinary  stages,  and  that  an  annual  expendi- 
ture of  $2,500  would  keep  it  in  this  condition  (see  Annual  Report  of 
the  Chief  of  Engineers  for  1895,  p.  1838  et  seq.). 

No  work  has  been  done  under  tnis  project. 

By  act  of  Congress  approved  Marcn  3,  1899,  an  appropriation  was 
made  for  the  construction  of  a  dredge  boat  and  snagging  outfit  in  con- 
nection with  improvement  of  Brazos  River,  West  Galveston  Bay 
channel,  Double  Bayou,  and  the  mouths  of  the  adjacent  streams. 
This  plant  will  be  available  for  use  on  this  river. 

Amount  expended  on  this  improvement  to  June  30,  1900,  $21.57. 

No  conunercial  statistics  for  the  fiscal  year  ending  June  30,  1901, 
could  be  obtained. 

July  1,1900,  balance  unexpended , $4,978.43 

June  30, 1901,  amount  expended  during  fiscal  year .78 

July  1,1901,  balance  unexpended 4,977.66 

(See  Appendix  U  9.) 

10,  Aromsas  Pass,  Teasaa. — ^Aransas  Pass  is  on  the  south  coast  of 
Texas,  175  miles  southwest  of  Galveston  and  125  miles  north  of  the 
Kio  Grande,  and  is  the  outlet  of  Aransas  Bay  to  the  Gulf  of  Mexico. 
The  area  of  the  bay  is  about  80  square  miles*  It  is  connected  with 
Corpus  Christi  Bay  on  one  side  and  with  the  shallow  bays  of  Mos- 
quite,  St.  Charles,  and  Copano  on  the  other. 

For  projects  ana  work  done  by  the  United  States  Government  and 
private  corporations  at  Aransas  Pass,  see  Annual  Report  of  the  Chief 
of  Enginears  for  1898,  page  1527  et  seq. 

The  river  and  harbor  act  of  March  3,  1899,  contains  the  following 
item: 

Improving  Aransas  F&ss,  Texas:  For  dredgineand  other  improvement  of  Aransas 
Pass  Harbor,  sixty  thousand  dollars:  Provided,  That  the  Secretary  of  War  is  hereby 
authorized  to  contract  for  the  removal  of  that  ^rtion  of  the  old  Grovemment  jetty  in 
said  harbor  from  the  end  nearest  the  curved  jetty  constructed  by  the  Aransas  Pass 
Harbor  Company  to  the  wreck  Marv.  in  such  manner  as  to  in  no  wise  interfere  with 
the  curved  jetty  now  located  in  saia  harbor:  And  provided  farihery  That  said  contract 
shall  not  be  let  by  the  Secretary  of  War  nor  said  work  done  until  the  said  Aransas 
Pass  Harbor  Company  shall  have  properly  released  and  surrendered  all  rights  and 
privileges  heretofore  granted  to  it  m  said  harbor  by  Congress,  also  the  jetty  con- 
Htructed  in  said  harbor. 

The  Aransas  Pass  Harbor  Company,  under  date  of  March  27, 1899, 
released  and  surrendered  all  rights  and  privileges  heretofore  granted 
to  it  in  Aransas  Pass  Harbor  by  Congress;  also  the  jetties  constructed 
in  said  harbor. 

At  the  beginning  of  the  fiscal  vear  the  approved  project  for  work 
at  this  locality  was  to  be  confined  to  constructing^  two  parallel  jetties; 
also  in  removing  a  portion  of  the  old  Government  jetty  and  in  dredging, 
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with  a  view  of  obtaining  a  channel  20  feet  deep,  with  a  bottom  width 
of  300  feet. 

A  contract  was  in  force  with  Charles  Clarke  &  Co. ,  of  Galveston, 
Tex.,  for  removing  th^  old  Government  jetty  and  dredging.  No  work 
was  done  under  this  contract,  and  it  having  been  ascertained  that  the 
old  Government  jetty,  which  it  was  claimed  was  acting  as  an  obstruc- 
tion to  scour,  was  down  quite  deep  and  covered  wiui  sand  and  not 
acting  as  an  obstruction,  it  was  decided  to  annul  the  contract  without 
prejudice  to  the  contractor  or  to  the  United  States,  and  same  was 
annulled  by  supplemental  articles  of  agreement. 

A  new  project  was  submitted  and  approved  for  expenditure  of  the 
available  funds,  and  is  to  consist  in  repairing  the  curved  jetty  from 
inner  end  of  existing  structure  as  far  out  as  available  funds  (about 
$75,000)  will  permit  (about  3,000  feet). 

Bids  for  doing  the  work  were  advertised  for,  and  at  the  close  of  the 
fiscal  year  contract  is  being  entered  into. 

During  the  year  borings  were  taken  over  the  old  Government  jetty 
to  ascertein  its  condition. 

The  amount  expended  on  this  improvement  to  June  30,  1900,  was 
$544,129.01,  exclusive  of  $9,938.93,  subscribed  by  citizens  of  Rockport 
and  Corpus  Christi. 

The  amount  expended  during  the  fiscal  year  was  for  cost  of  inspec- 
tion, surveys,  and  oflSce  expenses. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1901, 
could  be  obtained. 

July  1,  1900,  balance  unexpended $97,120.99 

June  30,  1901,  amount  expended  during  fiscal  year 4,565.71 

July  1,  1901,  balance  unexpended 92,555.28 

July  1,  1901,  outstanding  Labilities 314.18 

July  1,  1901,  balance  available 92,241.10 

Amount  (estimated)  required  for  completion  of  existing  project 1, 680, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  available  July  1,  1901 350, 000. 00 

Submitted  in  compliance  with  requirements  of  sunary  civil  act  of  June 

4.  1897. 

(See  Appendix  U  10). 

11.  Harbor  at  Brazos  Santiago^  Tex, — No  work  has  been  done  on  this 
improvement  since  1884.  This  work  was  dropped  from  the  list  of 
improvements  in  the  Galveston  district  in  December,  1895,  and  the 
available  balance  returned  to  the  Treasury. 

Owing  to  the  shoalir^  of  the  bar,  practically  cutting  off  all  water 
communication,  authority  was  secured  to  use  the  balance,  $57,476, 
remaining  in  the  Treasury,  it  being  the  intention  to  dredge  a  channel 
over  the  bar  to  give  temporary  relief  to  the  locality.  Pro]ect  has  been 
approved  with  a  vie\^  to  hiring  a  dredging  plant.  Bids  for  hiring 
a  plant  were  received  during  the  past  fiscal  year,  but  were  rejected 
on  account  of  prices  being  excessive,  and  as  a  recent  survey  showed  a 
navigable  deptn  of  8  feet,  which  was  all  that  was  necessary,  no  work 
was  attempted  during  the  year.  The  amount  expended  during  the 
year  was  for  office  expenses,  etc.,  and  survey. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1901, 
could  be  obtained. 
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July  1,  1900,  balance  unexpended 167,144.85 

June  30,  1901,  amount  expended  during  fiscal  year 1, 968. 01 

July  1,  1901,  balance  unexpended 65, 186. 84 

(See  Appendix  U  11.) 

12.  Removmg  sunken  veasda  or  craft  ohstructmg  or  endangermg  na/oi- 
gation, — During  the  hurricane  which  visited  Galveston  September  8, 
1900,  a  great  niany  barges,  schooners,  etc.,  and  one  steam  vessel  were 
wrecked  and  sunk  in  Galveston  Bay  and  vicinity,  and  same  have  become 
a  menace  to  navigation. 

The  wrecks  to  be  removed  are  the  steamer  Oumherlcmd^  an  iron  oil 
tank,  barges  Jules  and  Alice^  and  tug  Kate. 

Permission  has  been  granted  to  remove  these  wrecks,  and  an  allot- 
ment of  $2,500  made  for  expenses  of  same. 

At  the  close  of  the  fiscal  year  contract  had  been  entered  into  for 
removing  the  wrecks. 

The  amount  expended  during  the  year  was  $33.36. 

(See  Appendix  U  12.) 

EXAMINATIONS  AND   SURVEYS   BfADE  IN  COliPLIANCE  WITH  EMEBGENGT 
RIVEB  AND  HABBOR  ACT  APPBOVED  JUNE   6,  1900. 

Preliminary  examinations  and  surveys  of  the  following  localities 
were  made  by  the  local  oflScer  and  reports  thereon  submitted  through 
the  division  engineer: 

1,  Preimiina/cif  examination  amd  survey  of  Gal/veston  Bay^  Texas, 
with  a  mew  to  vndening^  deepening^  and  extendi/na  the  present  channd 
fratn  the  Ovlf  of  Mexico  to  a  point  opposite  tifvy-jirst  street^  Oalves- 
ton. — Captain  Bich6  submitted  reports  oated  November  15  and  Decem- 
ber 21,  1900,  with  plan  for  improvement  at  an  estimated  cost  of 
$1,586,000.  He  states  that  if  one  contract  should  be  authorized  for  the 
entire  work  the  estimate  would  be  reduced  to  $1,500,000.  An  estimate 
of  $25,000  is  submitted  as  the  amount  required  annually  for  mainte- 
nance of  the  improvement  after  completion.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  264,  Fifty-sixth 
Congress,  second  session.     (See  also  Appendix  U  13.) 

2.  Prelimvnary  examination  of  Trinity  River.,  Texas^  between  Dallas 
a^nd  Fort  Worth. — Captain  Rich^  submitted  report  dated  October  13, 
1900.  It  is  his  opinion,  cone  urred  in  by  the  division  engineer  and  by 
the  Chief  of  Engineers,  that  the  impi'ovement  of  the  locality  by  the 
General  Government  is  not  advisable  at  the  present  time.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  83,  Fifty- 
sixth  Confess,  second  session.     (See  also  Appendix  U  14.) 

8.  Preliminary  examination  and  survey  of  Brazos  River^  Teosas^ 
from  its  mouth  to  the  city  of  Waco^  with  a  view  of  procuring  navigable 
depths  of  If,^  5,  a/nd  6  feet. — Captain  Rich^.  submitted  report  on  prelim- 
inary examination  August  29,  1900,  and  preliminary  report  on  survey 
December  22,  1900.  Final  report  on  survey  dated  January  30,  1901, 
was  submitted,  with  alternative  plans. for  improvement  estimated 
to  cost — 

By  locks  and  dame 15,960,000 

Additional  annual  expense  for  maintenance 225, 000 

By  open-channel  work  and  locks  and  dams,  combined 3, 725, 000 

Additional  annual  expense  for  maintenance 145,000 
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The  reports  were  transmitted  to  Congress  and  printed  in  House 
Docs.  Nos.  283  and  460,  Fifty-sixth  Congress,  second  session.  (See 
also  Appendix  U  15.) 

Captem  Rich6  was  also  chared  with  the  duty  of  making  examina- 
tion and  survey  of  Gdheston^  Tex.,  inner  harbor^  and  report  thereon 
will  be  submitted  in  time  for  transmission  to  Congress  at  its  next 
session. 

BEPORT  UPON  EXAMINATION  OF  THE  EFFECT  OF  THE  STORM  OF  SEPTEM- 
BER 8,  1900,  ON  THE  JETTIES  AND  MAIN  SHIP  CHANNEL  AT  GALVES- 
TON, TEX. 

A  Board  of  Engineers  submitted  report  dated  November  23,  1900. 
The  estimated  cost  of  necessary  repairs  to  the  jetties  is  $1^00,000, 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
134,  Fifty -sixth  Congress,  second  session.    (See  also  Appendix  U  16.) 

REPORT  UPON  EXAMINATION  OF  THE  EFFECT  OF  THE   STORM  OF 
SEPTEMBER  8,  1900,  ON  THE  JETTIES  IN  BRAZOS  RIVER. 

A  Board  of  Engineers  Submitted  report  dated  November  23,  1900. 
The  estimated  cost  of  the  necessary  repairs  to  the  jetties  is  $176,000. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
133,  Fifty-sixth  Congress,  second  session.    (See  also  Appendix  U  17.) 

WESTERN  RIVERS. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS.  AND  MISSISSIPPI  TRIBUTARY  TO  MISSISSIPPI 
RIVER;  WATER  GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRIN- 
CIPAL TRIBUTARIES. 

This  district  was  in  the  charge  of  Maj.  Thomas  L.  Casey,  Corps  of 
Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engi- 
neers (now  brigadier-general.  Chief  of  Engineers,  United  States  Army, 
retired),  to  May  2, 1901,  and  Col.  Amos  Stickney,  Corps  of  Engineers, 
since  May  9. 1901. 

1.  Red  Hi/ver  Zouisio/na,  Arkansas,  and  Indian  Territory. — ^The 
improvement  of  Red  River  was  begun  in  1828,  and  appropriations 
aggregating  (535,765.50  were  made  for  the  purpose  between  1828  and 
1852,  but  operations  were  suspended  from  1852  until  1872,  during 
whicn  interval  the  results  of  former  work  were  lost. 

The  improvement  was  resumed  in  1872,  at  which  time  the  river  above 
Shreveport,  La.,  was  closed  by  the  ^eat  raft,  then  32  miles  long  and 

growing  as  each  flood  brought  additions  of  drift  from  above.  Selow 
hreveport  the  gradual  enlargement  of  Tones  Bayou  Outlet  depleted 
the  main  channel  and  threatened  its  closure  to  navigation.  The  falls 
at  Alexandria,  La.,  were  impassable  at  low  stages.  Snags,  stumps, 
sunken  logs,  and  leaning  timber  rendered  navigation  difficult  and  dan- 

ferous  at  all  stages,  and  the  wrecks  of  200  steamboats  lay  in  the  channel 
etween  the  mouth  and  the  hfead  of  navigation. 
The  project  adopted  in  1872  contemplated  removing  the  raft  and 
closing  Tones  Bayou.     It   has   been  amplified  since  to  include  the 
removal  of  jams,  snags,  wrecks,  leaning  timl>er,  etc. ;  opening  and  enlarg- 
ing the  channel  through  the  falls  at  Alexandria,  deepening  shoal  places, 
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closing  outlets,  and  fixing  caving  banks;  to  improve  and  keep  naviga- 
tion open  from  the  head  of  Atdiafalaya  River,  Louisiana,  to  Fulton. 
Ark. ,  508. 6  miles.  The  nature  of  the  work  required  that  it  be  continued 
for  many  years,  and  no  estimate  for  completion  is  given  on  this  account. 
The  river  and  harbor  act  of  March  3, 1899,  provided  for  eictending  work 
above  Fulton  to  mouth  of  Eiamichi  River,  Indian  Territory,  previously 
carried  on  under  separate  appropriations. 

The  river  and  harbor  acts  ot  July  13,  1892,  and  August  18,  1894, 
provided  that  work  under  the  appropriations  of  these  acts  for  Red 
River  should  be  carried  out  in  accordance  with  the  plan  of  Maj.  J.  H. 
Willard,  Corps  of  Engineers,  the  oflBcer  then  in  local  charge  of  the  work. 
Major  Willard's  plans  included  the  "construction  of  a  .substantial  sys- 
tem of  levees  to  restrain  the  greatest  floods,  either  alone  or  in  partner- 
ship with  the  riparian  States."  The  construction  of  levees  was  be^n 
by  the  United  States  in  1892,  in  conjunction  with  the  State  of  Louisi- 
ana and  local  levee  districts,  in  accordance  with  what  was  understood 
to  be  the  will  of  Congress  as  expressed  by  the  wording  of  the  itena  of 
appropriation. 

Since  1892,  in  conjunction  with  the  State  of  Louisiana  and  local  levee 
districts,  139.28  miles  of  new  levees  and  93.58  miles  of  enlargement, 
containing  8,827,399  cubic  yards,  were  built  at  a  total  cost  of  $1,246,687. 
The  proportion  of  this  levee  work  constructed  by  the  United  States 
was  about  17i  per  cent,  and  its  proportion  of  the  total  cost  was  about 
19  per  cent. 

The  total  amount  expended  from  1872  to  June  30,  1900,  for  work 
between  the  Atchafalaya  River,  Louisiana,  and  the  Kiamichi  River, 
Indian  Territory,  was  |l,507,174.10,  with  tiie  following  chief  results: 
In  the  old  raft  re^on  there  flowed  in  the  course  marked  out  for  it  a 
broad  and  deep  river,  safe  for  navigation  at  all  but  the  lowest  stages, 
with  a  channel  constantly  scouring,  the  bottom  having  lowerea  as 
much  as  15  feet,  and  the  low- water  line  having  followed  it  to  a  certain 
extent.  In  addition  to  opening  hundreds  of  miles  of  navigable  water- 
way, the  removal  of  the  raft  drained  the  fertile  valley  and  reclaimed 
thousands  of  acres  of  productive  lands.  Tones  Bayou  Outlet  was 
closed  by  a  heavy  earthen  dam  connecting  with  the  levees  above  and 
below  it;  the  main  channel  of  the  river  below  the  outlet  had  widened 
and  scoured  until  it  was  capable  of  carrying  the  discharge  at  flood 
stages,  and  navigation  of  the  stretch  formerly  impaired  by  the  outlet 
was  uninterrupted  at  the  lowest  stages.  The  falls  at  Alexandria  had 
been  made  passable  for  steamboats  at  all  stages  the  year  round,  an 
increase  of  about  two  months  in  the  period  of  navigation.  Persistent 
snagging  operations,  repeated  from  time  to  time,  kept  the  river  open, 
prevented  formation  of  raft,  reduced  the  dangers  of  navigation  to  a 
minimum,  and  enabled  steamboats  to  make  regular  trips;  the  river 
being  open  from  the  Atchafalaya  River  to  Fulton  to  boats  of  3-feet 
draft  at  very  low  stages,  saj  barely  a  foot  above  zero  on  the  Shreve- 
port  gauge.  All  of  the  chief  outlets  along  the  right  bank  below  the 
Arkansas  line  to  Tones  Bayou,  Louisiana,  were  closed.  Operations 
during  the  fiscal  year  ending  June  30, 1901,  were  confined  to  snagging 
work  for  the  general  improvement  of  the  river. 

The  commerce  of  Red  River  consists  of  large  shipments  of  cotton, 
cotton  seed  and  its  products,  lumber,  staves,  saw  logs^  etc.,  with  heavy 
return  freights  of  general  merchandise  and  plantation  supplies,  and 
for  the  fiscal  year  1901  aggregated  155,474  tons,  valued  at  16,839,000. 
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The  amount  of  business  for  the  past  twelve  years,  as  reported  to  and 
compiled  for  comparison  in  the  report  of  the  district  officer,  shows 
great  variations  from  year  to  year,  probably  due  to  crop  conditions, 
periods  of  very  low  water,  and  other  causes,  ranging  in  auantitv  from 
66,376  to  228.630  tons  per  annum,  with  estimated  values  of  from 
$3,419,000  to  $9,186,000.  The  avei-aee  for  the  twelve  years  is  108,663 
tons,  valued  at  $6,382,000.  To  this  snould  be  added  the  commerce  of 
Ouachita  River,  entering  Red  River  at  the  mouth  of  Black  River,  the 
average  of  which  is  160,663  tons,  valued  at  $6,118,000,  making  a  total 
of  269,206  tons,  valued  at  $11,600,000. 

The  estimate  of  $136,000  presented  is  for  repairs  of  and  additions  to 
plant,  surveys,  snagging  work,  and  contingencies,  but  does  not  include 
an  estimate  for  levee  work. 

The  officer  in  local  charge  submits  in  his  report  an  additional  esti- 
mate of  $660,000  for  the  construction  of  levees.  It  is  respectfully 
recommended  that  such  an  amount  as  Congress  may  consider  proper 
for  expenditure  for  levee  construction  as  a  part  of  the  improvement  of 
the  Red  River  may  be  appropriated  or  allotted  separately  from  the 
appropriation  or  allotment  for  other  items  of  improvement.  The  con- 
struction of  levees  on  the  Red  River  has  been  neretof ore  carried  on 
under  the  assumption  that  Congress  has,  by  the  wording  of  the  item, 
approved  of  such  work;  but  it  appears  proper  that,  if  such  work  is 
approved  of  by  Congress  as  a  part  of  the  improvement  of  Red  River, 
the  instructions  as  to  the  work  should  be  definite. 

Under  authority  of  the  Secretary  of  War  dated  April  29,  1901,  the 
unexpended  balance  of  $2,760.97  for  "construction  of  levees"  was 
transferred  to  the  allotment  for  -'general  improvement,"  the  amount 
being  too  small  to  undertake  any  levee  work. 

The  reconamendation  made  in  the  last  report  that  legislative  action 
be  taken  to  transfer  the  balance  of  allotment  for  Little  River  to  the 
allotment  for  general  improvement  is  repeated.  It  is  recommended 
also  that  similar  action  be  taken  for  the  transfer  of  the  balance  for 
Sulphur  River  to  the  allotment  for  general  improvement,  further  work 
in  tnat  tributary  not  being  required. 

July  1,  1900,  balance  unexpended $89,825.90 

June  30,  1901,  amount  expended  during  fiscal  year 48,980.31 

July  1,  1901,  balance  unexpended 40,845.69 

July  1,  1901,  outstanding  liabilities 22.68 

July  1,  1901,  balance  available 40,822.91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1,  1901 135, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  V  1.) 

Z.  Cypress  Bayou.  Tea^<i8  and  Louisiana. — ^The  waterway  from  Jef- 
ferson, Tex.,  to  Red  River  near  Shreveport,  La.,  known  as  Cypress 
Bayou  and  the  lakes,  evidently  was  an  unnavigable  stream  until  the 
advance  of  the  great  Red  River  raft  above  Shreveport  had  caused  its 
bottom  lands  to  fill  and  become  what  are  now  designated  as  Fairy, 
Sodo,  and  Cross  lakes.  Before  a  channel  was  opened  through  the  raft 
in  1873,  there  was  some  navigation  to  points  above  that  oDstruction 
through  lakes  and  ovei-flowed  lands,  and  at  high  stages  steamboats  fol- 
lowed that  route  to  the  head  of  Willow  Pass,  where  boats  for  Jefferson 
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turned  to  the  west  and  reached  that  town  by  a  tolerably  direct  course 
up  Faiiy  Lake  and  Cypress  Bayu. 

Work  on  the  part  of  the  United  States  for  improving  navigation 
between  Shreveport  and  Jefferson,  by  the  removal  of  stumps  and 
sunken  logs,  etc.,  and  by  dredging  at  the  narrow  passes,  was  begun 
under  the  river  and  harbor  act  of  June  10,  1872,  and  a  total  sum  of 
$133,701.33  has  been  appropriated  for  the  i)urpose  in  the  twenty-nine 
years  since  operations  commenced,  in  addition  to  $12,000  for  surveys. 
The  removal  of  the  Red  River  raft,  and  the  subsequent  closure  of 
the  outlets  and  construction  of  levees  iilong  the  rignt  bank  of  Red 
River,  caused  its  bottom  to  scour  and  deepen,  reduced  the  water  supply 
of  the  lakes  to  their  natural  drainage,  except  during  extreme  floods, 
and  made  them  drain  more  rapidly,  shortening  the  period  of  naviga- 
tion year  by  year  until  1897,  when  it  ceased  altogether. 

On  account  of  this  condition.  Congress  called  for  a  survey  to  ascertain 
whether  navigation  could  be  pei-manently  improved  by  locks  and 
dams.  The  report  upon  this  survey  was  printed  in  the  report  of  the 
Chief  of  Engineers  for  1893.  pages  2065  to  2082,  to  which  reference  is 
invited.  A  plan  was  formulated  for  the  construction  of  a  dam  across 
Sodo  Lake  just  above  Albany  Flats,  and  for  an  inlet  from  Red  River 
through  Cottonwood  Bayou,  with  a  lock  at  the  head  of  that  bayou,  29i 
miles  above  Shreveport.  This  plan  failed  to  receive  the  sanction  of 
Congress,  however,  presumably  because  of  its  great  cost  in  comparison 
with  possible  commercial  benefits  that  mi^ht  be  derived;  but  the  two 
succeeding  river  and  harbor  acts  appropriated  a  total  sum  of  $15,000 
"for  dredging  and  removing  obstructions  and  straightening  channel 
between  Jefferson,  Tex. ,  and  Shreveport,  La. "  The  project  for  expend- 
iture of  this  money,  approved  June  14,  1897,  contemplated  improving 
the  channel  from  Jefferson  to  the  mouth  of  Twelve-mile  Bayou  by  the 
removal  of  logs  and  stumps,  widening  it  by  dredging,  easing  the 
curves,  clearing  the  banks  of  the  bayou  of  leaning  timber,  and  mark- 
ing the  channel  through  the  lakes.  Immediately  after  approval  of 
this  project,  a  dredge  belonging  to  the  plant  of  the  district  was  towed 
to  Shreveport,  where  it  has  been  waiting  since  July  5,  1897,  but 
during  the  four  years  since  there  has  been  no  stage  sufficient  for  it  to 
cross  Albany  Flats  and  enter  the  lakes.  During  the  period  of  lowest 
water  in  1898  the  route  was  worked  over  from  Jefferson  to  Shreve- 
port; the  stumps,  logs,  leaning  timber,  etc.,  were  removed,  and  the 
channel  through  the  Takes  was  marked  with  signboards. 

The  total  amount  expended  to  June  30,  1900,  was  $139,080.37.  The 
amount  expended  during  the  fiscal  year  ending  June  30,  1901,  was  for 
care  of  the  plant  waiting  at  Shreveport. 

It  appears  that  navigation  between  Shreveport  and  Jefferson  can  be 
restorea  only  by  a  costly  system  of  locks  and  dams,  upon  which  a 
large  sum  might  be  expended  without  adequate  return  of  commerce. 
It  is  the  opinion  of  the  district  officer,  concurred  in  by  the  Chief  of 
Engineers,  that  the  expenditure  of  the  available  funds  for  dredging 
will  afford  no  relief  to  navigation. 

July  1, 1900,  balance  unexpended 96,620.96 

June  30, 1901,  amount  expended  during  fiscal  year : 885.60 

July  1, 1901,  balance  unexpended 5, 736. 36 

(See  Appendix  V  2.) 

S.  Ouachita  amd  Black  rirem^  Arkansas  and  Lmiisiana, — ^The  im- 
provement of  Ouachita  River  was  commenced  in  1871,  at  which  time 
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navigation  was  much  obstructed  by  snags,  sunken  logs,  wrecks,  lean- 
ing and  caving  trees,  etc.,  and  at  low  stages  a  greater  part  of  the  river 
was  unnavigable,  on  account  of  numerous  rock,  gravel,  and  sand  bars. 

A  project  was  entered  upon  in  1871  for  a  temporary  improvement 
between  Arkadelphia,  Ark.,  and  Trinity,  La.,  by  the  removal  of  snags, 
etc.,  and  dredging  at  the  worst  bars.  In  1872  a  ijroject  for  improve- 
ment by  locks  and  dams  was  entered  upon,  but  it  was  abandoned  in 
1874  for  various  reasons,  the  chief  one  being  that  the  locks  would  be 
idle  at  the  time  required  for  use  until  a  permanent  improvement  was 
obtained  at  the  mouth  of  Bed  River.  The  project  approved  June  30, 
1874,  under  which  work  has  continued  since,  contemplated  the  removal 
of  snags,  logs,  wrecks,  leaning  timber,  etc.,  below  Camden,  Ark.,  to 
Trinity,  La. ;  Black  River  below  Trinity,  56  miles  long,  connecting  the 
Ouachita  with  Red  River,  was  added  by  river  and  harbor  act  of  1884. 
The  distance  from  Camden  to  the  mouth  of  Black  River  is  860  miles. 
No  estimate  of  cost  is  given,  as  the  nature  of  the  work  requires  that 
it  be  continuous. 

The  total  amount  expended  to  June  30, 1900,  was  $547,378.57,  but 
of  that  sum  $131,296.69  was  expended  jjrior  to  the  project  of  1874. 

To  comply  with  a  requirement  of  the  river  and  harbor  act  of  1894,  a 
survey  was  in  progress  for  the  purpose  of  preparing  new  plans  and 
estimates  for  an  improvement  by  locks  and  dams. 

During  the  fiscal  year  ending  June  30,  1901,  snagging  operations 
and  office  and  field  work  of  the  survey  were  continued,  but  all  the  data 
required  for  a  comprehensive  report  upon  a  project  for  improvement 
by  locks  and  dams  had  not  been  acquired.  A  final  report  probably 
will  be  submitted  by  January  1,  1902. 

The  conunerce  of  Ouachita  River  and  its  tributaries  is  considerable, 
consisting  of  shipments  of  cotton,  cotton  seed,  lumber,  staves,  saw 
logs,  anamiscellaneous  articles,  with  return  freights  of  general  mer- 
clmndise  and  plantation  supplies,  and  for  the  fiscal  year  1901  aggregated 
216,888  tons,  valued  at  $8,642,000.  Most  of  the  cotton  is  shipped 
direct  to  New  Orleans,  and  large  quantities  of  staves  are  shipped  to 
that  city  each  year  for  export.  The  business  of  the  past  twelve  years 
as  reported  to  the  district  officer  and  compiled  for  comparison  m  his 
report,  ranges  between  73,679  and  239,197  tons  per  annum,  with 
values  estimated  at  $3,293,000  to  $10,234,260.  The  average  for  the 
twelve  years  is  160,663  tons,  valued  at  $6,118,000.  , 

Under  a  readjustment  of  the  allotments  in  April,  1901,  the  sum  of 
$14,000  was  transferred  from  the  allotment  for  survey  to  that  for  gen- 
eral improvement. 

The  available  funds  are  to  be  applied  to  continuing  snagging  opera- 
tions and  to  completion  of  the  survey.  The  estimate  presented  below 
is  for  needed  repairs  in  the  snag  boat  0.  O.  Wdgner  and  continuing 
snagging  work,  etc.,  under  the  project  of  1874. 

July  1,  1900,  balance  unexpended $65,121.43 

June  30,  1901,  amount  expended  during  fiscal  year 83, 232. 11 

July  1,  1901,  balance  unexpended 31,889.32 

July  1,  1901.  outstanding  liabilities 125.45 

July  1,  1901,  balAnce  available 31,763. 87 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  r,  1901 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  V  3.) 
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-^.  Bayou  Bartholomew^  Lmvmamxi  and  Arkansas. — ^The  States  of 
Louisiana  and  Arkansas  made  expenditures  at  various  times  for  the 
improvement  of  this  stream,  which  was  navigated  to  a  considerable 
extent  as  far  back  as  1843.  In  1880  it  was  navigable  at  hiffh  stages 
for  light-draft  boats  for  a  period  of  about  three  months  in  tne  year, 
but  an  examination  made  that  year  showed  that  passageway  for  steam- 
boats was  much  obstructed  by  snags,  sunken  logs,  wrecks,  leaning 
timber,  etc. 

In  the  river  and  harbor  act  of  1881  Congress  entered  upon  a  project 
for  the  removal-of  these  obstructions,  to  afford  safe  navigation  and 
extend  the  period  thereof,  between  the  mouth  and  Baxter,  Ark.,  about 
180  miles  above.  After  sixteen  years'  work,  with  small  and  intermit- 
tent appropriations,  this  project  was  practically  completed  in  1897  to 
McComb  Landing,  Ark.,  the  present  head  of  navigation,  about  138 
miles  above  the  mouth,  at  a  cost  of  $45,873.63.  Ijnis  work  resulted 
in  safer  navigation,  increasing  the  period  to  about  six  months  of  the 
year,^^  enabling  larger  boats  to  make  trips  in  half  the  time  formerly 
required,  ana  reducing  freight  rates  about  50  per  cent.  There  being 
no  demand  for  navigation  above  McComb  Landing,  subsequent  expend- 
itures were  for  maintenance  of  the  improvement  under  the  project 
approved  March  24,  1899,  the  sum  of  $5,339.89  having  been  applied 
to  that  purpose  to  the  close  of  the  fiscal  year  ending  June  30,  1900, 
making  the  expenditures  to  that  date  aggregate  the  sum  of  $51,213.42. 

Work  was  not  resumed  during  the  fiscal  year  ending  June  30,  1901, 
but  it  is  proposed  to  apply  the  small  balance  now  available  toward 
maintaining  the  improvement  when  a  favorable  opportunity  is  afforded 
for  a  transfer  of  plant  and  organization  from  other  work. 

Drift,  caving  and  sliding  banks,  and  the  rapid  growth  of  vegetation 
constantly  add  new  obstructions,  which  accumulate  more  rapidly  and 
become  more  diflScult  to  remove  each  year.  The  average  annual  cost 
of  maintaining  unobstructed  navigation  at  stages  on  which  steamboats 
can  run  is  estimated  at  $2,500. 

The  country  along  Bayou  Bartholomew  is  very  productive  and  well 
settled,  but  much  of  the  trade  has  been  divertea  to  the  railroads,  the 
stages  of  the  bayou  (formerly  the  only  way  of  shipment)  frequently 
not  being  coincident  with  the  needs  of  transportation.  The  river 
trade  consists  of  shipments  of  cotton,  cotton  seed,  saw  logs,  staves,  and 
miscellaneous  articles,  with  return  freights  of  general  merchandise 
and  plantation  supplies,  which  during  the  fiscal  year  1901  aggregated 
15,970  tons,  valued  at  $254,000.  In  me  last  twelve  years  the  freights 
reported  annually  range  between  6,633  and  49,299  tons,  with  values 
estimated  at  $97,000  to  $826,000,  varying  widely  according  to  crop 
conditions  and  periods  of  navigation.  The  average  for  the  twelve 
years  is  15,720  tons,  valued  at  $373,600. 

July  1,  1900,  balance  unexpended $786. 58 

June  aiO,  1901,  amount  expended  during  fiscal  year 1. 49 

July  1,  1901,  balance  unexpended 785  09 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1901 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  4.) 
ENG  1901 27 

Digitized  by  LjOOQIC 


418       REPORT   OF   THE   CHIEF   OF   ENGIN]EERS,  U.  S.   ARMY. 

6.  Bcsuf  River ^  Louidavu. — The  improvement  of  this  stream  was 
undertaken  by  the  State  of  Louisiana  more  than  sixty  years  ago,  and 
navigation  to  Point  Jefferson,  La.,  was  opened  in  1840.  When  work 
was  commenced  by  the  United  States  the  river  was  navigable  to  Point 
Jefferson  at  high  stages,  but  passage  was  difficult  and  dangerous  on 
account  of  overhanging  timber,  and  snags  and  logs  in  the  channel. 

The  project  approved  August  19, 1881,  contemplated  removing  these 
obstructions  so  as  to  afford  safe  navigation  at  high  stages  to  Wallace 
Landing,  La.,  19  miles  above  Point  Jefferson  and  about  170  miles 
above  Sie  mouth.  This  project  was  completed  in  1896  at  a  cost  of 
$40,992.84.  The  work  put  the  stream  in  safe  navigable  condition  at 
stages  high  enough  to  permit  boats  to  cross  the  bars,  and  enabled 
steamboats  to  save  thirty-six  hours  on  the  trip,  but  the  improvement 
was  not  permanent,  as  new  obstructions  are  added  continually. 

Under  the  river  and  harbor  act  of  1886  a  supplemental  project  was 
entered  upon  for  the  closure  of  three  outlets  near  Point  Jefferson,  to 
confine  the  flow  to  the  main  channel,  and  in  1887-88  the  outlets  were 
closed  by  dams  as  securely  as  possible,  by  uniting  with  the  efforts  of 
I)lanters  whose  lands  would  be  protected  from  overflow,  the  propor- 
tion of  the  cost  borne  by  the  I7nited  States  having  been  $5,441.78. 
This  work  gave  immediate  benefit  to  navigation,  by  causing  tne  bars 
below  the  outlets  to  scour,  but  the  dams  were  destroyed  in  1890  dur- 
ing an  overflow  from  the  Mississippi  River,  due  to  crevasses  in  the 
levees  near  the  head  of  Bceuf  River,  and  sufficient  funds  for  their 
restoration  have  not  been  provided.  Soundings  made  in  1896  showed 
a  very  considerable  shoaling  below  the  outlets.  The  estimated  cost  of 
closing  them  substantially  is  $30,000.  Under  project  approved  March 
28,  1899,  work  for  the  closure  of  the  outlets  has  been  deferred,  as  it 
would  be  unwise  to  begin  operations  until  ample  funds  for  the  purpose 
are  provided,  and  $2,600  per  annum  for  maintenance  of  the  work  per- 
formed under  the  original  project  was  recommended. 

The  total  amount  expended  to  June  30, 1900,  was  $48,936.91. 

As  no  work  for  maintenance  of  the  improvement  had  been  per- 
foi-med  since  December,  1898,  an  examination  of  the  stream  was  made 
in  April,  1901,  when  it  was  ascertained  that  the  new  obstructions, 
caused  by  drift,  sliding  and  caving  banks,  and  the  rapid  growth  of 
timber,  were  so  extensive  and  numerous  that  the  allotment  of  $2,500 
made  in  1899  was  not  sufficient  for  their  removal.  Upon  the  recom- 
mendation of  the  district  officer,  concurred  in  by^  the  Chief  of  Engi- 
neers, the  Secretary  of  War  authorized  an  additional  allotment  of 
$2,500,  and  work  for  maintenance  of  the  improvement  was  resumed 
May  6, 1901,  at  Point  Jefferson,  and  at  the  close  of  the  fiscal  year  end- 
ing June  80,  1901,  had  been  carried  downstream  65  miles  to  near 
Tanglewood,  La. 

Operations  will  be  continued  to  the  mouth  of  the  river,  and  upon 
their  completion  the  organization  and  equipment  will  be  transferred 
to  the  work  of  improving  Tensas  River  and  Bayou  Mayon,  Louisiana. 

The  commerce  of  Boeuf  River  consists  of  shipments  of  cotton,  cot- 
ton seed,  and  large  quantities  of  staves  sent  to  New  Orleans  for 
export,  with  return  freights  of  general  merchandise  and  plantation 
supplies,  aggregating  in  the  last  fiscal  year  7,800  tons,  valued  at 
$320,000.  The  amount  of  business  reported  for  the  past  twelve  vears 
varies  between  2,435  and  11,261  tons  per  annum,  with  estimated  val- 
ues ranging  from  $69,000  to  $636,500;  the  average  being  6,935  tons, 
valued  at  $299,000. 
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July  1,1900,  balance  unexpended 112,063.09 

June  30,  1901,  amount  expended  during  fiscal  year 2, 214. 25 

July  1,  1901,  balance  unexpended 9, 848. 84 

July  1,  1901,  outstanding  liabilities 541.  79 


July  1,  1901,  balance  available 9,307.05 

Amount  (estimated)  required  for  completion  of  existing  project 23, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1, 1901 23,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  5.) 

6,  Tensas  River  and  Bayou  MiiQon^  Louisiana. — These  streams  were 
navigable  at  high  stages  before  their  improvement  was  undertaken  by 
the  United  States,  but  passage  for  steamboats  was  difficult  and  danger- 
ous on  account  of  leaning  timber  and  of  numerous  snags,  logs,  stumps, 
etc.,  in  the  channel. 

The  project  approved  April  1,  1881,  contemplated  removing  the 
obstructions  in  Tensas  River  between  its  mouth  and  Dallas,  about  134 
miles  above,  to  ^ive  ease  and  safety  to  and  extend  the  period  of  navi- 
gation, at  an  estimated  cost  of  $23,000.  Bayou  Mayon,  the  chief  com- 
mercial branch  of  Tensas  River,  was  added  under  the  same  head  of 
appropriation  by  river  and  harbor  act  of  1884,  and  the  project,  approved 
July  26,  1884,  contemplated  the  same  class  of  work  from  the  entrance 
of  the  bayou  into  Tensas  River  to  Floyd,  about  98  miles  above,  at  an 
estimated  cost  of  $17,000. 

The  total  amount  expended  to  June  30,  1900,  was  $35,862.44,  of 
which  sum  $11,947.02  was  applied  to  work  in  Tensas  River  and 
$28,915.42  to  work  in  Bayou  Mayon.  With  these  expenditures  Bayou 
Mayon  to  Floyd,  and  Tensas  River  to  Westwood  Place,  about  75  miles 
above  its  mouth,  were  put  in  fairly  good  navigable  condition  at  medium 
and  high  stages,  and  the  project  for  improving  Bayou  Mayon  was  prac- 
tically completed  during  the  fiscal  year  1899.  Upper  Tensas  Kiver 
above  Westwood  Place  was  unnavigable,  and  tnere  had  been  no 
demand  for  its  improvement  until  .1899,  when  efforts  were  made  to 
induce  resettlement  of  the  deserted  plantations  along  its  banks  and  to 
secure  a  continuance  of  the  improvement  to  Dallas,  as  contemplated 
by  the  project  of  1881. 

The  original  plans  were  for  completing  work  in  both  streams  in  one 
season  of  Tow  water,  at  a  cost  of  $40,000,  which  is  the  aggregate  of  all 
the  appropriations  made  at  intervals  during  the  past  twenty  years. 
As  new  obstructions  are  adding  continually,  it  was  impracticable  to 
complete  the  work  in  Tensas  River  as  planned,  and  to  maintain  what 
has  been  accomplished  since  1881  will  require  an  annual  expenditure 
of  about  $2,500  for  some  years  to  come. 

No  work  was  done  during  the  fiscal  vear  ending  June  30,  1901,  but 
it  is  proposed  to  transfer  the  party  and  outfit  now  employed  in  Boeuf 
River,  La.,  to  Bayou  Mayon  during  the  period  of  low  water  this 
autumn,  and,  after  the  removal  of  the  obstructions  added  since  1899, 
to  continue  operations  up  Tensas  River  as  far  as  the  available  funds 
will  permit. 

The  commerce  of  the  river  and  bayou  consists  chiefly  of  shipments 
of  cotton,  cotton  seed,  staves,  etc.,  with  return  freights  of  plantation 
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supplies  and  general  merchandise.  The  amount  of  business,  as  re- 
ported for  the  past  twelve  years,  ranges  from  2,649  to  23,605  tons  per 
annum,  with  values  estimated  at  $122,600  to  $999,600.  The  average 
for  the  twelve  years  is  14,373  tons,  valued  at  $548,800.  The  commerce 
of  the  fiscal  year  1901  aggregated  17,312  tons,  valued  at  $376,000. 

July  1,  1900,  balance  unexpended $4,137.56 

July  1,  1901,  balance  unexpended 4,137.56 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 2,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  6.) 

7.  Yasoo  River ^^  Mississippi. — Before  this  work  was  commenced 
the  period  of  navigation  was  limited  to  high  stages  on  which  steam- 
boats could  pajss  the  wrecks  of  gunboats,  steamers,  and  rafts  sunk  to 
prevent  passage  during  the  war  of  the  rebellion,  and  the  channel,  also, 
was  much  obstructed  by  a  great  number  of  snags,  stumps,  tree  slides, 
and  sunken  logs,  and  by  alieavy  growth  of  leaning  timber  along  the 
banks. 

Under  river  and  harbor  act  of  1873  nine  wrecks  were  removed  by 
contract  in  1873-74,  and  in  1874  a  project  was  submitted  for  clear- 
ing the  river  of  existing  obstructions  in  a  period  of  four  years  at  a 
cost  of  $120,000,  with  annual  appropriations  thereafter  for  mainte- 
nance. The  funds  provided  by  Congress  were  not  sufficient  to  carry 
out  that  plan,  and  as  floods,  sliding  and  caving  banks,  and  the  rapid 
growth  of  vegetation  along  an  alluvial  st]:eam  add  new  obstructions 
continually,  and  render  snagging  operations  necessary  from  year  to 
year  in  the  interest  of  safe  and  uninterrupted  navigation,  the  work 
has  continued  under  a  project  for  the  removal  of  obstructions  so  far  as 
funds  provided  will  permit. 

The  amount  expended  during  the  twenty-seven  years  ending  June 
30,  1900,  was  $270,481.53,  an  average  of  about  $10,000  per  year, 
including  the  charges  for  purchase,  repairs,  and  care  of  plant  when 
not  in  commission.  The  results  of  the  work  performed,  however, 
were  marked.  The  large  number  of  wrecks  that  blocked  the  channel 
at  low  stages  and  limited  the  j)eriod  of  navigation  had  been  removed 
so  as  to  present  no  obstruction,  and  the  repeated  work  for  the  removal 
of  snags,  logs,  leaning  timber,  etc.,  opened  and  maintained  steamboat 
navigation  from  the  mouth  to  the  head  of  the  river  the  year  round, 
although  various  reaches  were  more  or  less  obstructed  at  the  lowest 
stages. 

During  the  fiscal  year  ending  June  30,  1901,  the  U.  S.  snag  boat 
Columhia  was  employed  at  the  low-water  period  of  the  autumn  of 
1900  in  removing  obstructions  from  the  channel  and  banks.  Opera- 
tions extended  from  the  mouth  to  the  head,  and  a  greater  part  of  the 
river  was  worked  over  a  second  time.  In  addition  to  snags,  logs, 
leaning  trees,  etc.,  part  of  the  wreck  of  the  steamer  Ferd  R.  and  tne 
shaft  from  the  steamer  Rov(^  were  removed  by  the  Columhia. 

The  commerce  of  Yazoo  River  and  tributaries,  as  reported  for  the 
past  eleven  years,  ranges  between  102,098  and  254,235  tons  annually, 
with  values  estimated  at  $2,840,000  to  $8,314,000.  The  average  for 
the  eleven  years  is  189,661  tons,  valued  at  $4,922,600. 

The  chief  shipments  are  cotton,  cotton  seed,  lumber,  staves,  etc., 
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with  retarn  freights  of  general  merchandise  and  plantation  supplies. 
As  soon  as  the  river  reaches  a  suflBciently  low  stage  for  effective 
work,  snaeging  operations  will  be  resumed  and  will  continue  until  the 
available  mnds  are  exhausted. 

Work  in  the  Yazoo  River  and  its  tributaries  could  be  carried  on 
with  greatest  economy  and  the  best  results  obtained  if  the  streams 
were  grouped  as  a  system  under  one  general  head,  and  with  this  view 
the  appended  estimate  is  made.  If  sufficient  plant  is  acquired  and  the 
work  thoroughly  completed,  the  subsequent  cost  of  its  maintenance 
should  decrease  each  year. 

The  recommendations  made  in  the  report  for  1900,  for  legislative 
action  to  authorize  the  transfer  of  the  unexpended  balances  of 
12,036.14  allotted  for  constructing  pumping  dredge  and  $5,000 
allotted  for  removing  the  bar  at  Yazoo  City  to  the  allotment  for  gen- 
eral improvement  oi  the  river,  are  renewed. 

July  1, 1900,  balance  unexpended $24,518.47 

June  30, 1901,  amount  expended  during  fiscal  year 7, 263. 07 

July  1,1901,  balance  unexpended 17,255.40 

July  1, 1901,  outstanding  liabilities .24 

July  1,1901,  balance  available 17,255.16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1, 1901 90, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  V  7.) 

8,  Mcnith  of  Yazoo  River ^  and  harbor  at  Vicksburg^  Miss. — ^The  shift- 
ing bar  at  the  mouth  of  the  Yazoo  is  the  most  serious  obstruction  to 
the  navigation  of  that  river  and  its  tributaries,  a  system  comprising 
about  8(K)  miles  of  navi^ble  waterways.  At  low  stages  steamboate 
are  prevented  from  entering  or  leaving  the  river  without  lightering, 
and  it  frequently  happens  that  navigation  across  the  bar  is  closed 
entirely  at  the  busiest  season  of  the  year.  In  the  river  and  harbor  act 
of  18i>0  Congress  ordered  a  survey  to  be  made  with  a  view  to  giving 
free  passage  the  year  round  for  vessels  engaged  in  navigation  of  the 
river.  A  report  upon  the  survey  was  submitted  in  February,  1892, 
and  Congress  entered  upon  the  plan  for  improvement  proposed  therein 
with  an  appropriation  for  preliminary  work  in  the  next  river  and  har- 
bor act. 

The  project  approved  October  15, 1894,  contemplated  making  a  new 
mouth  or  outlet  for  Yazoo  River  from  its  foniier  mouth  on  Old  River, 
9.8  miles  above  the  present  outlet  to  the  Mississippi,  through  deep 
water  in  Old  River,  across  a  neck  of  low  land  to  Lake  Centennial,  and 
around  the  head  of  De  Soto  Island  and  down  Lake  Centennial  to  the 
Mississippi  River,  entering  it  upon  the  channel  side  ut  Kleinston 
Landing.  Lake  Centennial  is  an  old  bend  of  the  Mississippi  River, 
cut  off  m  1876  above  the  present  low- water  landing  at  Kleinston,  and 
Vicksburg  Harbor  is  that  part  of  the  old  channel  along  the  city  front 
and  extending  down  to  Kleinston  Landing.  The  original  estimate  of 
cost  was  $1,500,000,  which  was  revised  in  1893  and  reduced  to 
$1,200,000,  upon  a  basis  of  completion  in  three  years.  The  sundry 
civil  act  of  March  3,  1901,  appropriated  the  balance  of  the  latter  esti- 
mate to  complete  the  improvement. 

The  amount  expended  to  June  30.  1900,  was  $202,405.03.  With 
this  expenditure  the  right  of  way  for  the  main  cut  between  Old  River 
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and  Lake  Centennial  was  acquired  by  purchase;  borings  were  made  at 
intervals  to  determine  the  character  or  the  material  to  be  excavated; 
the  entire  line  from  Old  River  to  Kleinston  was  cleared  and  grubbed 
and  the  debris  removed  or  burned,  and  388,215  cubic  yards  of  earth 
had  been  excavated  along  the  diversion  route,  the  greater  part  of  the 
excavation  having  been  performed  by  scraper  work  upon  the  higher 

ground  at  both  ends  of  tne  main  cut  to  enable  dredges  to  work  over 
le  elevated  portions  at  high  stages. 

July  20,  1900,  a  contract  was  entered  into  with  the  Atlantic,  Gulf 
and  Pacific  Company  for  7,500,000  cubic  yards  of  excavation  to  com- 
plete the  improvement,  at  a  price  of  12.4  cents  per  cubic  yard.  This 
contract  was  approved  by  tne  Chief  of  Engineers  August  10,  1900, 
and  provided  that  the  work  should  begin  by  February  13,  1901,  and 
be  completed  within  thirty  months.  Operations  with  a  powerful 
hydraulic  dredge  commenced  November  19, 1900,  and  a  second  dredge 
of  the  same  character  was  put  to  work  December  17, 1900.  These  two 
machines  were  employed  in  Vicksburg  Harbor  until  March  19,  1901, 
and  excavated  1,026,743  cubic  yards  of  material,  using  a  large  pro- 
portion of  the  spoil  in  building  dikes  to  impound  the  water  m  Lake 
Centennial  and  maintain  a  stage  of  about  27  feet  on  the  gauge  at 
Kleinston.  Upon  the  first  sufficiently  high  stage  both  dredges  were 
moved  to  the  main  cut,  where  a  large  clam-snell  dredge,  built  at 
Vicksburg  by  the  contiuctors.  was  added  to  the  plant.  Operations  at 
the  main  cut  were  commencea  March  25,  and  at  the  close  of  the  fiscal 
year  ending  June  30,  1901,  845,021  cubic  yards  of  material  had  been 
excavated  and  used  in  building  the  dam  across  the  west  arm  of  Lake 
Centennial,  the  approach  thereto,  and  in  closing  the  new  outlet  or 
West  Pass,  which  opened  during  the  flood  of  1900  from  the  lake  to 
the  river.  The  total  quantity  of  material  excavated  under  this  con- 
tract during  the  fiscal  year  was  1,871,764  cubic  yards,  showing  a  very 
satisfactorv  rate  of  progress. 

While  the  margin  for  contingent  expenses,  surveys,  etc.,  is  small, 
it  is  believed  that  with  no  unforeseen  contingencies  the  existing  con- 
tract will  complete  the  approved  plan  for  this  work. 

The  commerce  of  Yazoo  River  and  tributaries,  as  reported  for  the 
past  eleven  years,  averages  189,661  tons,  valued  at  fe,922,600  per 
annum.  Statistics  of  the  commerce  of  the  mouth  of  Yazoo  River  and 
Vicksburg  Harbor  have  been  collected,  as  far  as  practicable,  for  the 
past  six  years,  and  are  compiled  for  comparison  in  the  report  of. the  dis- 
trict officer.  The  average  of  the  entire  commerce  reported  for  the  six 
years  is  301,566  tons,  valued  at  $8,000,600  per  annum. 

July  1,1900,  balance  unexpended $487,594.97 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1901 510, 000. 00 

997,594.97 
June  30, 1901,  amount  expended  during  fiscal  year 220, 596. 72 

July  1, 1901,  balance  unexpended 776,998.25 

July  1, 1901,  outstanding  liabilities 23,214.78 

July  1,1901,  balance  available 763,783.47 

July  1, 1901,  amount  covered  by  uncompleted  contracts 735, 101. 25 

(See  Appendix  V  8.) 

9.  TaUahdtchie  River ^  Miasimlppi. — Before  this  work  was  under- 
taken the  river  was  navigable  to  darkey,  about  65  miles  above  the 
mouth,  for  six  months  of  the  year,  but  passage  for  steamboats  was  dif - 
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ficult  and  dangerous  on  account  of  the  great  number  of  obstructions 
in  the  channel  and  along  the  banks.  Above  Sharkey  the  growth  of 
leaning  timber  was  so  heavy  that  at  j)laces  the  branches  of  trees  upon 
opposite  banks  overlapped,  and  this  condition,  together  with  the 
numerous  snags,  logs,  and  stumps  in  the  channel,  rendered  that  pail  of 
the  stream  nearly  impassable  at  all  stages. 

Congress  entered  upon  a  plan  for  improvement  in  1879,  the  project 
contemplating  the  removal  of  the  wrecK  of  the  ocean  steamship  Star 
of  the  West^  sunk  in  the  channel  about  8  miles  above  the  mouth  during 
tne  war  of  the  rebellion,  and  of  snags,  sunken  logs,  leaning  timber, 
etc.,  to  give  ease  and  safety  to  navigution  from  the  head  of  Yazoo 
River  to  the  mouth  of  Coldwater  Kiver,  estimated  to  be  about  100 
miles  above.  It  was  proposed  to  do  the  work  then  required  in  two 
seasons,  at  a  cost  of  1^^0,000,  but  the  entire  amount  appropriated  in 
twenty-two  years  has  been  $55,600,  of  which  the  river  and  harbor  acts 
of  1880,  1881,  and  1882  required  the  expenditure  of  *10,000  above  the 
mouth  of  the  Coldwater  to  Batesville,  in  what  is  known  as  the  Little 
Tallahatchie  River.  As  new  obstructions  are  brought  into  the  river 
every  year  by  drift  and  by  sliding  and  caving  banks,  as  the  timber 
grows  i-apidly  along  shore,  and  as  the  shifting  and  scouring  of  the 
channel  aiscloses  snags  and  log;s  embedded  in  the  bottom  or  lodges 
them  upon  bare,  a  modified  project  was  approved  March  21,  1899,  in 
which  it  was  estimated  that  an  expenditure  of  $10,000  in  one  working 
season  would  be  required  to  put  the  river  in  fairly  good  navigable 
condition  between  Yazoo  and  Coldwater  rivers,  and  that  about  $2,500 
a  year  will  be  needed  for  maintenance  for  some  time  to  come. 

"The  total  amount  expended  to  June  30,  1900,  including  the  $10,000 
above  mouth  of  the  Coldwater,  was  $52,700.59,  which  benefited  navi- 
gation considerably.  The  wreck  of  the  steamship  Star  of  the  West  was 
destroyed,  and  obstructions  were  removed  from  the  channel  and  banks 
so  as  to  permit  steamboats  to  run  to  Sharkey  the  year  round,  and  to 
Coldwater  River  at  moderately  high  stages. 

During  the  fiscal  year  ending  June  30,  1901,  the  U.  S.  snag  boat 
Cohmyhia  was  employed  in  removing  snags,  stumps,  logs,  leaning  trees, 
etc.,  from  September  10  to  19  and  from  Ifovember  1  to  December  5. 
Operations  extended  from  the  head  of  the  Yazoo  River  to  the  mouth 
of  Coldwater  River,  and  the  small  balance  available  will  be  used  for 
continuing  this  work. 

The  estimate  presented  below  is  for  completion  of  the  existing 
project. 

The  commerce  of  Tallahatchie  River  consists  chiefly  of  shipments  of 
cotton,  cotton  seed,  and  timber,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  The  totals  reported  for  the  past 
eleven  years  range  between  22,132  and  92,817  tons  per  annum,  with 
values  estimated  at  $735,000  to  $2,428,000,  the  average  for  the  period 
being  47,998  tons,  valued  at  $1,448,000. 

July  1, 1900,  balance  unexpended $2,799.41 

June  30, 1901,  amount  expended  during  fiscal  year 1, 768. 74 

July  1,1901, balance  unexpended 1,030.67 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1 ,  1901 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  V  9.) 
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10.  Big  SuTvflower  River^  Missiasippi. — An  examination  of  this  river 
in  1878  showed  that  the  stream  was  navigable  for  very  light  boats  about 
six  months  of  the  year,  but  that  navigation  was  much  obstructed  by 
snags,  sunken  logs,  leaning  timber,  sand  bars,  and  shoals.  Leaning 
timber  impeded  navimtion  at  all  stages,  and  the  low-water  channel  at 
many  places  was  so  filled  with  snags  and  logs  as  to  give  no  greater 
depth  than  18  inches,  and  was  so  narrow  as  to  afford  passage  only  for 
the  smallest  craft. 

Congress  entered  upon  a  project  for  the  improvement  with  an 
approi)riation  of  $20,000  in  the  river  and  harbor  act  of  March  3, 1879. 
The  original  plan  contemplated  completion  of  the  work  for  the  removal 
of  obstructions  to  Clarksaale,  about  180  miles  above  the  mouth,  and  the 
construction  of  wing  dams  to  scour  a  depth  of  about  40  inched  on  the 
bars,  in  three  or  four  consecutive  seasons  of  low  water,  at  a  cost  of 
$66,000.  During  the  first  four  years  $37,000  was  appropriated,  and 
fairly  good  progress  was  made.  Since  1882,  however,  the  appropria- 
tions have  been  small,  permitting  an  average  annual  expenaiture  of 
$2,368,  and  little  has  been  accomplished  beyond  maintenance  of  the 
early  work. 

New  obstinictions  are  added  every  year  by  the  rapid  growth  of 
vegetation  along  the  banks,  and  by  floods,  caving  and  sliding  Imnks.  ete. , 
and,  under  the  project  approvea  March  21,  1899,  it  is  estimatea  that 
$20,000  will  be  required  to  complete  the  improvement,  and  $3,000 
annually  thereafter  for  maintenance. 

The  amount  expended  to  June  30,  1900,  was  $76,284.92.  The  work 
performed  enabled  boats  to  run  to  Woodbum ,  77  miles  above  the  mouth, 
the  year  round,  and  at  ordinary  stages  to  make  the  trip  in  little  more 
than  half  the  time  formerly  required,  but  the  passage  was  difBcult  and 
dangerous  at  low  stag[es.  Freight  rates  were  said  to  have  been  reduced 
50  per  cent.  Faisonia,  about  100  miles  above  the  mouth,  was  consid- 
ei*ed  the  head  of  navigation. 

The  U.  S.  snag  boat  Ookcmlna  was  employed  August  17  to  22,  1900, 
in  removing  snags  brought  into  the  lower  part  of  the  river  during  the 
preceding  hi^h-water  period.  Nothing  further  was  done  during  the 
fiscal  year  ending  June  30,  1901. 

The  small  balance  available  will  be  required  for  care  of  plant  used 
upon  this  work.  The  estimate  herewith  is  for  completing  work  under 
the  existing  project. 

The  commerce  of  this  river  consists  of  shipments  of  cotton,  cotton 
seed,  and  miscellaneous  articles,  with  return  freights  of  plantation 
supplies  and  general  merchandise.  The  quantities  reported  annually 
for  the  past  twelve  years  vary  between  8,931  and  53,222  tons,  with 
values  estimated  at  $251,000  to  $1,457,000.  The  average  for  the  twelve 
years  is  32,443  tons,  valued  at  $989,000. 

July  1,  1900,  balance  unexpended $716.08 

June  30,  1901,  amount  expended  during  fiscal  year 421.58 

July  1,  1901,  balance  unexpended 293.50 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  V  10.) 
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11,  Water  gaitgea  on  the  Mississippi  Hiver  and  its  principal  tribu- 
taries.— This  work  was  in  the  charge  of  Major  Casey  until  February  4, 
1901,  when  it  was  transferred  to  the  secretary  of  the  Mississippi  River 
Commission,  by  authority  of  the  Secretary  of  War  of  January  25, 1901. 

Details  of  the  year's  work  will  be  found  in  the  report  of  the 
Commission. 

July  1,  1900,  amount  allotted  for  fiscal  year  ending  June  30,  1901 |6, 000. 00 

February  4,  1901,  amount  expended 3,574.43 

February  4,  1901,  balance  transferred  to  Capt.  Mason  M.  Patrick,  Corps  of 
Engineers,  secretary  Mississippi  River  Commission 2, 426. 57 

(See  Appendix  V  11.) 

EXAMINATIONS    MADE    IN   COMPLIANCE    WITH    EMERGENCY    RIVEE    AND 
HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Preliminary  examinations  of  the  following  localities  were  made  by 
the  local  officer,  and  reports  thereon  submitted  through  the  division 
engineer: 

1.  Preliminary  examination  of  Red  River  in  the  States  of  Louisiana^ 
A7*kansas^  and  Texa^^  and  in  the  Indian  Territory^  from  Shreveport^  La, , 
to  Denison,,  Tex,^  etc. — Major  Casey  submittedf  report  September  20, 
1900.  In  his  opinion,  concurred  in  by  the  division  engineer  and  by  the 
Chief  of  Engineers,  improvement  of  the  locality  by  the  General  Gov- 
ernment in  the  manner  indicated  in  the  act  is  not  advisable.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  84,  Fifty- 
sixth  Congress,  second  session.     (See  also  Appendix  V  12.) 

^.  Preliminary  examination  of  the  river  ana  harhor  in  front  of  Cam- 
den^ Ark,^  on  the  Ouachita  River ^  with  a  view  to  improving  said  harhor 
and  grading  and  protecting  the  river  hank  in  front  of  said  city, — Major 
Casey  submitted  report  August  7,  1900.  In  his  opinion,  concurred  in 
by  the  division  engineer  and  by  the  Chief  of  Engineers,  improvement 
of  the  locality  in  the  manner  indicated  in  the  act  is  not  juivisable.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  96, 
Fifty-sixth  Congress,  second  session.     (See  also  Appendix  V  13.) 

IMPROVEMENT  OF  ARKANSAS   RIVER,  AND  OF  CERTAIN   RIVERS  IN 
ARKANSAS  AND  MISSOURI. 

This  district  was  in  the  charge  of  Capt.  Robert  McGregor,  Corps  of 
Engineei-s,  to  March  13, 1901;  m  the  temporary  charge  of  Capt.  Charles 
L.  rotter.  Corps  of  Engineers,  from  March  18  to  April  27, 1901,  and 
in  the  charge  of  Capt.  Graham  D.  Fitch,  Corps  of  Engineers,  since 
April  27,  1901.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of 
Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States 
Army,  retired),  to  May  2,  1901,  and  Col.  Amos  Stickney,  (Jorps  of 
Engineers,  since  May  9,  1901. 

1.  Removing  obstructions  in  Arkansas  River ^  Arkansas  and  Kansas.  — 
Appropriations  for  operating  snag  boats  on  Arkansas  River  have  been 
maae  intermittently  since  1832.  Many  of  the  early  appropriations 
were  combined  with  those  of  other  rivers. 

The  river  was,  previous  to  improvement,  seriously  obstructed  by 
snags,  overhanging  timber,  reefs,  and  bars.  The  banks  and  bed  are 
very  unstable,  maxing  frequent  contributions  of  snags  and  logs,  and 
rendering  snagging  operations  a  continuous  necessity. 
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The  existing  project,  approved  September  9, 1886,  is  to  operate  snag 
boats  over  the  navigated  portions  of  the  river. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1900,  there  had 
been  expended  on  this  work  $874,872.80/  of  which  $745,533.46  was 
expended  under  previous  projects  and  $129,339.34^  was  expended  on 
existing  project.     All  expenclitures  have  been  for  maintenance. 

The  project  does  not  contemplate  a  direct  increase  in  depth. 

Navigation  above  Pineblutf  was  suspended  during  a  portion  of  the 
year.  The  depths  in  the  channel  during  that  time  were  aoout  23  inches 
up  to  Dardanelle  and  about  18  inches  up  to  Fort  Smith. 

The  commerce  of  this  stream  consists  of  plantation  products  and 
supplies,  timber  and  cooper  stuffs,  and  general  merchandise.  Tabula- 
tion showing  yearly  tonnage  and  value  is  given  under  the  heading 
'••Improving  Arkansas  River,  Arkansas." 

July  1, 1900,  balance  unexpended 114,410.66 

June  30,  1901,  amount  expended  during  fiscal  year 6, 339. 07 


July  1,  1901,  balance  unexpended 8, 071. 59 

July  1,  1901,  outstanding  liabilities 33. 66 

July  1,  1901,  balance  available 8, 038. 04 


July  1,  1901,  amount  covered  by  uncompleted  contracts 6, 000. 00 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  avail- 
able July  1, 1901 35,000.00 

Submitted  in  compliance  with  ret^uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  1.) 

^.  Arl^aiisas  River ^  Arkansas. — ^The  first  work  on  this  stream  look- 
ing toward  permanent  improvement  was  at  Fort  Smith,  Ark.,  in  fiscal 
3^car  1878.  This  was  followed  by  other  local  works  until  in  fiscal  year 
1888,  when  the  permanent  improvement  of  the  river  as  a  whole' was 
undei'taken. 

In  the  original  condition  the  channel  of  the  river,  in  addition  to 
being  obstructed  by  snags,  was  for  nearly  all  of  its  length  obstructed 
by  shifting  sand  bars,  and  in  its  upper  reaches  by  gravel  bai^s  and 
some  rock  reefs.  The  low-water  depths  varied  considerably  during 
the  different  low-water  seasons.  In  ordinary  low  waters  navigation 
above  Fort  Smith  was  suspended  for  eight  weeks,  and  for  five  weeks 
no  boats  could  pass  above  Dardanelle.  in  extreme  low  waters  naviga- 
tion over  the  entire  river  was  suspended. 

The  existing  project,  adopted  by  act  of  August  11, 1888,  is  to  remove 
rock  and  gravel  reefs  by  blasting  and  dredging,  to  contract  the  channel 
by  dikes  or  dams,  permeable  or  solid,  of  such  construction  as  the 
local  conditions  require,  and  to  hold  the  channel  so  obtained  by  revet- 
ment where  necessary,  the  project  to  include  the  river  from  Wichita, 
Kans. ,  to  the  mouth,  a  distance  of  771  miles. 

From  the  appropriations  made  for  the  improvement  of  this  river 
there  had  been  expended  to  June  30,  1900,  $1,214,887.76.  Of  this 
$37,914.20  was  expended  under  allotments  to  ''removing  snags,  etc.," 
leaving  $1,176,973.55  expended  under  projects  for  permanent  improve- 
ment.    Of  this  latter  amount  $179,500  was  for  original  construction 

*  In  addition  to  this  there  has  been  applied  to  this  work  $37,914.20,  allotted  from 
appropriation  for  improving  Arkansas  River,  Arkansas. 
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under  special  projects,  $704,811.93  was  for  original  construction  under 
existing  project,  and  $292,661.62  was  for  repairs  and  reconstructions. 

The  operations  durinffthe  past  fiscal  year  were  confined  to  repairing 
the  bank  revetment  at  Red  Fork,  and  to  care  of  and  repairs  to  plant. 
Under  the  allotment  for  "removing  snags,  etc.,"  tne  snag  boat 
^7*^7w<ar^wasreceivedfrom  the  contractor  and  was  operated  for  thirty- 
eight  da3\s  above  Little  Rock.  Contract  for  repairing  the  snag  boat 
C.  B,  Reese  was  made. 

During  the  periods  of  lowest  water  the  channel  depths  were  about 
3  feet  to  PinebluiaF,  23  inches  to  Little  Rock,  20  inches  to  Dardanelle, 
18  inches  to  Fort  Smith,  and  12  inches  to  Fort  Gibson. 

House  Doc.  No.  150,  Fifty-sixth  Congress,  second  session,  gives 
report  of  the  Board  of  Engineers  appointed  to  report  a  plan  for  the 
improvement  of  this  river  (see  Appendix  W  10,  herewith).  The  esti- 
mated cost  of  the  improvement  from  its  mouth  to  the  mouth  of 
Grand  River  (461  miles)  is  $25,263,400.  The  Board  emphasizes  the 
statement  that  satisfactory  results  and  economy  in  cost  can  not  be 
obtained  unless  funds  of  sufficient  magnitude  be  provided  to  keep  a 
working  plant  in  continuous  operation.  Pending  the  action  of  Con- 
gress upon  this  report,  the  district  officer  makes  no  recommendation 
for  future  appropriations  under  this  title. 

COMMERCIAL   STATISTICS,  YEAR   ENDING   MAY   31 — 


Year. 

Value. 

Tons.    1                     Year. 

Value. 

Tona. 

1895 

S2,aS0,420 
•2,408,720 
1,667,218 
1,626,756 

60,496 
54,261 
66,07- 

58,578 

1899 

92,470,131 
2,078,940 
2,623,797 

68,057 

1896 

1900 

75,654 

1897 

ljK)l 

71,998 

1898 

The  packet  company  oi^nized  last  year  for  the  purpose  of  operating  a  boat  be- 
tween Pinebliiff  and  New  Orleans  has  witlidrawn  from  the  river.  Of  the  conamerce 
reported,  that  carried  in  flatboats  or  in  rafts  was  24,100  tons,  having  an  estimated 
value  of  $41,700. 

July  1,  1900,  balance  unexpended $38,612.25 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6, 1900 10,000.00 

48,612.25 
June  30,  1901,  amount  expended  during  fiscal  year , . . .  *40, 086. 25 

July  1,  1901,  balance  unexpended '8,526.00 

July  1,  1901,  outstanding  liabilities 520.65 

July  1,  1901,  balance  available 8,005.35 

July  1 ,  1901 ,  amount  covered  by  uncompleted  contracts 3, 000. 00 

(See  Appendix  W  2.) 

3.  White  Rivets  Ai^kcmsas. — The  early  operations  on  this  stream 
were  confined  to  the  usual  snagging  operations.  Construction  of  wing 
dams  and  works  of  a  similar  nature  was  begun  in  fiscal  year  1879. 

In  its  original  condition  the  river  was  much  choked  by  drift  piles, 
logs,  and  snags,  and  in  its  upper  reaches  by  bowldei-s  and  gravel  shoals. 
At  the  time  of  adopting  the  project  for  permanent  improvement  in 

» Removing  obstructions,  etc.,  $19,664.35;  on  project,  $10,421.90;  Red  Fork,  $10,000. 
'$7,421.45  for  removing  obstructions,  etc. ;  $1,104.55  for  project 
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1888,  the  river  from  Newport  to  the  mouth  was  reasonably  free  from 
snags,  and  the  controlling  depth  on  shoals  was  said  to  be  about  8  feet 
at  ordinary  low  water.  Aoove  Newport  the  river  was  still  much 
obstructed  by  timber,  and  from  Batesville  up  there  were  numerous 
bad  shoals,  rendering  navigation  uncertain. 

The  existing  project,  approved  October  9,  1888,  is  to  contract  the 
channel,  remove  rocks  ana  bowlders,  and  operate  snag  boats. 

Up  to  June  30,  1900,  there  had  been  expended  under  this  appropri- 
ation title  $370,618.73.  Of  this  amount  ^,000  was  allotted  to  Cache 
River,  $11,061.4:6  was  spent  on  special  works  at  Batesville,  and  $166,000 
was  for  previous  projects,  leaving  $189,557.27  expended  on  the  exist- 
ing project.  Of  this  latter  amount,  approximately  $108,815  was  for 
original  construction  and  $80,742.27  for  snagging  and  maintenance. 

Little  work  was  done  during  the  past  year,  a  snag  boat  having  been 
operated  for  a  period  of  only  16  days.  This  gave  some  relief  to  navi- 
gation between  Newport  and  Buffalo  Shoals.  During  the  low-water 
season  of  the  past  year  30  inches  was  reported  as  the  maximum  draft 
that  could  be  taken  from  Newport  to  the  mouth  of  the  river.  Above 
Newport  navigation  to  Batesvula  was  suspended  during  the  low- water 
season. 

The  river  is  in  need  of  snagging  operations  throughout,  in  need  of 
dredging  between  Jacksonport  and  mtesville,  and  extensive  repairs 
to  plant  are  needed. 

The  balance  available  at  the  close  of  this  year  will  be  used  in  paying 
for  repairs  to  snag  boat  C.  B,  Reese  and  in  caring  for  property  until 
other  funds  become  available. 


COMMBBCIAL  8TATI8TIGB, 

YEAR   ENDIN(5   MAY   31— 

Year. 

Value. 

Tons. 

Year. 

Valne. 

Tons. 

1895 

12,494,877 
2,056,991 
2.436,814 
1,415,013 

78,750 
74,882 
78,962 
102,887 

1899 

$1,619,351 
2,244,2*22 
1,691,085 

117,891 

1896 

1900 

134,696 

1897 

1901 

144,674 

1898 

The  old  Memphis,  Tenn.,  and  Newport,  Ark.,  transportation  line 
which  has  been  dormant  for  several  years  began  to  operate  on  this 
stream  again  in  December,  1900. 

July  1, 1900,  balance  unexpended $14, 196. 27 

June  30, 1901,  amount  expended  during  lisoal  year 1, 978. 58 

July  1, 1901,  balance  unexpended 12, 217. 69 

July  1, 1901,  outstanding  liabilities 266. 49 

July  1, 1901 ,  balance  available 11 ,  951 .  20 

July  1, 1901,  amount  covered  by  uncompleted  contracts 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1, 1901 14,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  3.) 

4.  Upper  White  Rivei%  Arkansas, — Earlier  works  on  this  portion  of 
White  River  were  made  under  the  appropriations  for  improvmg  White 
River,  Arkansas,  and  are  fully  reported  upon  under  that  head. 
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The  original  condition  of  the  river  and  previous  projects  for  its 
improvement  are  also  reported  there. 

The  existing  project,  based  on  a  report  printed  in  Annual  Report  of 
the  Chief  of  Engineers  for  1897,  page  1992,  is  to  provide  slack-water 
navigation  from  Batesville,  Ark.,  to  Buflfalo  Shoals,  89  miles,  by  10 
fixed  dams  with  concrete  locks.  The  locks  are  to  be  176  feet  between 
hollow  quoins  and  36  feet  wide,  with  a  depth  of  about  4  feet  on  the 
lower  miter  sills.  The  estimated  cost  is  $1,600,000,  based  on  having 
funds  sufficient  to  construct  one  lock  and  dam  complete  each  working 
season. 

Up  to  June  30, 1900,  there  had  been  expended  on  this  work  $22,694. 08. 

During  the  year  ending  June  30,  1901,  the  work  at  Lock  and  Dam 
No.  1,  near  Batesville,  was  carried  well  forward,  and  at  Lock  and  Dam 
No.  2  the  abutment  was  nearly  completed,  lock  house  was  completed, 
and  work  on  coflferdam  for  the  lock  was  well  under  way. 

The  balance  available  July  1, 1901,  will  be  expended  at  Lock  No.  2. 
In  addition  to  the  amount  available  July  1,  1901,  $24,100  will  be 
required  to  complete  main  dam,  guide  cribs,  and  lock  house  at  Lock 
No.  1;  $107,376  will  be  required  to  build  dam  and  guide  cribs  at  Lock 
No.  2,  and  $216,000  will  be  required  to  complete  Lock  and  Dam  No.  3, 
making  a  total  of  $347,476. 

COMMERCIAL   STATIOTICB. 


Year  ending  May  81— 

Value. 

Tons. 

1899 

9548,335 

1,260,716 

639,855 

9,059 

1900       

39,253 

1901 

28,522 

July  1,  1900,  balance  unexpended »$287,305.92 

June  30,  1901 ,  amount  expended  during  fiscal  year *  192, 804. 55 

July  1 ,  1901,  balance  unexpended « 94, 501. 37 

July  1,  1901,  outstanding  liabilities 27,870.06 

July  1,  1901,  balance  available 66,631.31 

July  1,  1901,  amount  covered  by  uncompleted  contracts 7, 659. 60 

Amount  (estimated )  required  for  completion  of  existing  project 1, 290, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  available  Julv  1,  1901 270, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  W  4.) 

5,  Buffalo  Fork  of  White  River^  Arkansas. — The  appropriation 
made  by  act  of  March  3,  1899,  is  the  first  and  only  one  ever  made  for 
this  stream. 

In  its  original  condition  this  stream  was  obstructed  by  overhanging 

*  By  correction  of  error,  99  oenta,  made  in  entering  settlement  by  Treasury  Depart- 
ment March  1,  1899,  with  Missouri  Pacific  Railway  CJompany,  for  passenger  service, 
claim  No.  133110. 

*  Lock  and  Dam  No.  1,  $121,975.05;  Lock  and  Dam  No.  2,  $70,829.50. 
•115,330.87  for  Lock  and  Dam  No.  1;  $79,170.50  for  Lock  and  Dam  No.  2. 
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timber  and  by  bowlders  and  rocks  projectine  above  the  bed  of  the 
shoals.  The  slope  is  steep  and  the  bends  abrupt.  The  low-water 
depth  on  the  shoals  is  about  5  inches.  The  amount  expended  on  the 
work  up  to  June  30,  1900,  was  $3,043.06. 

Nothing  was  done  during  the  past  year.  The  work  done  the  pre- 
ceding year  was  of  material  benefit.  It  is  believed  that  when  the 
present  amount  available  is  expended  the  demands  of  commerce  will 
be  met.     No  further  appropriations  are  recommended. 

Commercial  statistics. — ^The  commerce  for  Buffalo  Fork  this  year 
was  rafted^  railway  ties.  It  amounted  to  718  tons,  valued  at  $1,940. 
Last  year  it  was  998  tons  of  rafted  cedar  and  i-ailway  ties,  valued  at 
$8,436. 

July  1,  1900,  balance  unexpended $456. 94 

June  30,  1901,  amount  expended  during  fiscal  year 8. 50 

July  1,  1901,  balance  unexpended 448. 44 

July  1,  1901,  outstanding  liabilities 3. 75 

July  1,  1901,  balance  available 444.69 

(See  Appendix  W  5.) 

6.  Cache  River ^  ArJcansas. — In  its  original  condition  this  stream  was 
much  obstructed  by  snags,  drift,  and  overhanging  timber.  The  low- 
water  depth  on  the  controlling  shoals  was  6  to  8  inches. 

The  existing  project,  approved  August  11,  1896,  is  to  remove  snags 
and  similar  oostructions  oetween  the  mouth  and  James  Ferry,  79 
miles. 

The  amount  expended  on  this  stream  to  June  30,  1900,  from  direct 
appropriations  was  $9,952.85,  and  from  allotments  from  appropria- 
tions tor  White  River,  Arkansas,  $4,000,  making  a  total  of  $13,952.85. 
Of  this  amount,  $9,(K)0  was  expended  on  previous  project,  leaving 
$4,952.85  expended  on  existing  project. 

Nothing  was  done  on  this  river  during  the  pjast  jear.  Operations  on 
it  in  preceding  j^ears  are  said  to  have  made  navigation  possible  on  a  stage 
3  feet  less  than  that  required  before  the  work  was  done.  The  Choc- 
taw, Oklahoma  and  Gulf  Railway  Company  has  placed  a  draw  span  in 
its  bridge  across  this  river,  thus  enabling  steamboats  to  proceed  from 
the  mouth  of  the  river  to  the  head  of  navigation.  The  expenditures 
the  past  year  were  payments  of  liabilities  incurred  in  previous  years 
and  expenses  connected  with  inspection  of  above-mentioned  bridge. 

COMMERCIAL  STATISTICS,  YEAR   ENDING    MAY   31 — 


Year. 

Value. 

Tons. 

Year. 

Value. 

Tour. 

1895 

f25.4W 
62,483 

108,460 
36,635 

12,603 
20,748 
34,990 
10,198 

1899 

952,936 
29,961 
27,700 

7,667 

1896 

1900 

11,215 

1897 

1901 

9, 174 

1898 

About  95  per  cent  of  the  commerce  reported  is  timber  in  various  forms. 
About  61  per  cent  of  the  commerce  reported  is  rafte<i. 

July  1,  1900,  balance  unexpended $47.15 

June  30,  1901 ,  amount  expended  during  fiscal  year 47. 1 5 

I  Amount  that  can  be  profitably  expended  in  fis<*iil  year  ending  Jmie  30, 
1903,  for  maintenance  of  improvement 1, 000. 00 
Sul)mitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  st'ction  7  of  the  river  and  harbor  act  of  1899, 

(See  Appendix  W  6.) 
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7.  Black  River^  ArJcanma  (md  Missouri, — In  its  original  condition 
this  river  had  a  controlling  depth  of  2  to  2i  feet  at  low  water. '  The 
river,  especially  that  portion  above  the  mouth  of  Current  River,  was 
almost  impassable  at  low  stages  on  account  of  snags,  drift,  and  over- 
hanging tunber.  Pocahontas  was  considered  the  head  of  navi^tion, 
and  rafting  was  impossible  above  the  Arkansas  and  Missouri  State 
line. 

The  existing  project,  approved  April  2,  1881,  is  to  remove  snags, 
cut  overhanging  timber,  build  wing  dams,  and  close  sloughs.  The 
estimate  for  the  cost  of  the  work  was,  in  1884,  modified  to  $8,000 
annually. 

The  total  amount  expended  on  this  river  to  June  30,  1900,  was 
$108,448.56,  of  which  $15,000  was  expended  under  the  head  of 
* 'Improving  Black  River,  Arkansas,"  and  $14,000  was  expended  under 
the  head  ot  ''Improving  Black  River,  Missouri,"  leaving  $79,448.56 
expended  on  the  existing  project.  Of  this  latter  amount  something 
was  spent  in  building  dams,  but  the  greater  part  was  for  snagging 
and  maintenance  of  channel. 

Little  was  done  during  the  fiscal  year  ending  June  30,  1901.  A 
hand-propelled  snag  boat  was  operated  over  the  river  from  the  mouth 
of  Current  River  to  Corning  Mills  (61  miles).  The  work  was  not  of 
sufficient  amount  to  afiford  much  benefit  to  navigation  interests.  The 
channel  depths  reported  during  the  low- water  season  of  this  year  were 
30  inches  to  mouth  of  Current  River,  2  feet  to  Brookings,  ana  18  inches 
from  there  to  Poplarbluflf. 

This  river  is  in  need  of  much  work,  and  the  plant  is  in  need  of  much 
repair. 

CX)MMERCIAL  STATISTICS,    YEAR   ENDING    MAY   31 — 


Year. 

Value. 

Tons. 

'                     Year. 

1 

Value. 

Toils. 

1895 

$1,085,415 

891,437 

1,704,799 

788,640 

132,433 
111,278 
111,611 
115,612 

1899 

1529.336 
966,961 
989.635 

83,404 

1896 

1900 

129,698 
185,714 

1897 

1901 

1898 

Forty  per  cent  of  the  commerce  reported  is  rafted  saw  logs,  railway  ties,  and  piling. 

July  1,  1900,  balance  imexpended $2,051.44 

June  30,  1901,  amount  expended  during  fiscal  year 1, 787. 63 

July  1, 1901,  balance  unexpended 

July  1,  1901,  outstanding  liabilities 

July  1,  1901,  balance  available 


263.81 
45.00 


218.  81 


Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  l>alance 
available  July  1,  1901 21,700.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  7.) 

8.  Current  Btver^  Arkansas  and  Missouri. — Although  the  United 
States  made  some  improvements  to  this  stream  in  1S73  and  again  in 
1882  and  1883,  regul?ir  improvement  of  it  did  not  begin  until  the  fiscal 
year  ending  June  30,  1895. 
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The  ori^nal  condition  of  this  stream  wa8  such  that  no  steamboat 
navigation  above  the  mouth  of  Little  Black  River  was  attempted  except 
when  the  river  was  at  high  sta^s.  Below  Little  Black  River  naviga- 
tion was  suspended  when  the  nver  was  below  the  medium  stage.  The 
natural  depths  were  not  available  on  account  of  snags  ana  leaning 
timber. 

The  existing  project,  approved  September  8, 1894,  is  to  improve  the 
channel  to  Vanburen,  Mo.,  by  usual  snagging  operations  ana  by  con- 
tracting the  channel  at  the  worst  shoals  by  wing  dams.  No  wing  dams 
have  been  built. 

The  amount  expended  up  to  June  30,  1900,  was  $20,597.29,  $7,000 
of  which  was  expended  on  previous  projects  and  $13,597.29  of  which 
was  expended  in  snagging  operations  under  the  existing  project. 

During  the  fiscal  year  ending  June  30,  1901,  a  snag  Doat  was  oper- 
ated in  the  river  from  Johnsons  Landing  to  State  Line  Shoal  (16.5 
miles).  The  work  done  enabled  the  raftsmen  to  double  the  size  of 
their  rafts.  The  channel  depths  at  ordinary  low  water  were  reported 
as  being  3  feet  to  Pierces  Landing,  2  feet  to  Loggy  Bend,  20  inches 
to  State  Line  Shoal,  about  12  inches  to  Doniphan,  and  6  to  10  inches  to 
Tucker  Bay. 

The  snag  boats  heretofore  used  on  this  river  are  in  need  of  repair, 
and  more  work  is  needed  on  the  river. 


COMMERCIAL  ffrATIOTICS, 

YKAK  ENDING  MAY  Si- 

Year. 

Value. 

Tons. 

Year. 

Value. 

Tons. 

1896 

we,  447 
227,291 
681,528 
806,216 

81,205 
29,867 
17,078 
52,417 

1899 

S239,8G9 
578,834 
222,136 

43,060 

1896        ...                   .  .. 

1900 

65,043 
59,502 

1897 

1901 

1898 

Forty-six  thousand  seven  hundred  and  seventy  tons  of  the  commerce  reported  was 
rafted  saw  logs  and  ties. 

July  1,  1900,  balance  unexpended $1,402.71 

June  30,  1901,  amount  expended  during  fiscal  year 1, 086. 80 


July  1,  1901,  balance  unexpended  .. 
July  1,  1901,  outstanding  liabilities . 

July  1,  1901,  balance  available 


315.91 
16.91 


299.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903.  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 6,900.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  W  8.) 

9.  St.  FrandJi  River.  Arkansas, — ^The  improvement  of  this  stream 
was  provided  for  in  tne  early  appropriations  for  improvement  of 
Western  rivers.  Except  the  occasional  building  of  a  dam  across  a 
slough,  snagging  operations  have  been  the  means  relied  upon  for  its 
improvement. 

In  its  original  condition  this  stream  was  not  navigable  at  any  stage 
above  Lester  Landing.  Between  Lester  Landing  and  Marked  Tree 
navigation  was  possible  at  high  stages  onh',  and  below  Marked  Tree  it 
was  difficult  at  medium  stages.  Snags  and  fallen  timber  were  the 
principal  obstructions. 
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The  existing  project,  approved  October  21, 1884,  is  to  remove  drift, 
logs,  and  sna^s  from  the  channel  and  overhanging  timber  from  the 
banks  from  tne  mouth  to  Kennett,  Mo.  (279  miles),  and  close  chutes 
and  sloughs  in  "The  Sunk  Lands,"  so  as  to  make  the  river  navigable 
at  high  stages  to  Kennett,  Mo.,  at  medium  stages  to  Marked  Tree,  and 
at  low  stages  to  a  point  about  30  miles  below  Madison,  Ark. 

The  amount  expended  up  to  June  30,  1900,  was  $64,244.13,  $16,000 
of  which  was  expended  on  previous  projects,  leaving  ^9,244.13  as  the 
amount  expended  on  the  existing  project.  The  amount  expended  on 
construction  of  dams  has  been  insignificant. 

The  condition  of  the  river  June  30,  1900,  was  good  for  navigation 
at  any  navigable  stage  from  the  mouth  to  Madison,  fair  for  navigation 
at  4-foot  stage  or  over  to  Marked  Tree,  and  through  "The  Sunk 
Lands  "  a  passable  high-water  channel  existed.  The  operations  of  the 
fiscal  year  ending  June  30, 1901,  were  limited  to  the  river  from  Marked 
Tree  to  Ash  Bend,  40  miles.  These  made  a  fair  low- water  channel  up 
to  that  point.  During  the  low-water  season  there  is  no  navigation  in 
any  portion  of  the  river,  there  being  only  12  to  14  inches  in  the  chan- 
nel over  the  shoals. 

COMMERCIAL  STATISTICS,  YBAB  BXDING  MAY  31 — 


Year. 

Value. 

Tons. 

Year. 

Value. 

Tons. 

1895 

$321, 4S9 

401,457 

1,117,891 

287,481 

88,107 
67,740 
97,348 
23,819 

1899 

•816,469 
194,237 
269,425 

27,892 

1896 

1900 

45,065 

1897 

1901 

55,610 

1898 

Saw  logs  make  up  about  94.6  per  cent  of  the  total  tonnage  reported,  and  rafted  saw 
logs  make  up  about  56  per  cent  of  the  total  tonnage.  A  new  transportation  Ime  began 
operating  out  of  Marked  Tree  late  in  the  year. 

July  1,  1900,  balance  unexpended $2,756.87 

June  30,  1901,  amount  expended  during  fiscal  year 2, 499. 68 


July  1,  1901,  balance  unexpended  .. 
July  1,  1901,  outstanding  liabilities . 

July  1,  1901,  balance  available 


256.19 
60.58 


205.61 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  avail- 
ableJuly  1,  1901 8,000.00 

Submitted  in  compliance  with  re(]|uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  W  9.) 

EXAMINATION    AND    SUBVEY  MADE    IN    COMPLIANCE  WITH    EMERQENCY 
BIVEB  AND  HARBOB  ACT  APPBOVED  MABCH  3,  1899. 

A  Board  of  Engineers  submitted  report  November  3,  1900,  upon 
preliminary  examination  and  survey  of  ArkoAfisas  River^  with  a  view  to 
tts  permanent  im/provemervt.  The  Board  estimates  the  cost  of  improve- 
ment at  $25,263,400,  and  states  that  in  addition  a  snag  boat  should  be 
provided  at  a  cost  of  $75,000  and  provision  made  for  its  maintenance 
and  operation  at  a  cost  of  $25,000  per  year.  The  report  was  trans- 
mittea  to  Congress  and  printed  in  House  Doc.  No.  150,  Fifty-sixth 
Congress,  second  session.     (See  also  Appendix  W  10.) 

ENG  1901 28 
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EXAMINATION  AND  SURVEY  OF  EAST  BANK  OF  MISSISSIPPI  RIVER, 
FROM  HICKMAN,  KY.,  TO  SLOUGH  LANDING,  TENN.,  MADE  IN  COM- 
PLIANCE  WITH  EMERGENCY  RIVER  AND  HARBOR  ACT  APPROVED 
JUNE  6,  1900. 

Col.  G.  L.  Gillespie,  Corps  of  Engineers,  president  Mississippi 
River  Commission  (now  brigadier-ejeneral,  Chief  of  Engineers,  Unit^ 
States  Army),  submitted  reports  or  June  24  and  November  1, 1900,  by 
Capt.  E.  Eveleth  Winslow,  Corps  of  Engineers,  upon  j)reliminary 
examination  and  survey  of  the  east  hank  of  Mississ^j^pi  River  hetween 
the  highla^ids^  7iear  the  city  of  Ilichman^  Ky,^  and  Slough  Landiny^  in 
Lake  County^  Tenn.^  with  a  view  to  constructing  such  works  as  may  he 
required  to  preverit  a^erjUnos  along  said  section,  qf  the  river,  A  plan  is 
presented  for  improvement  at  an  estimated  cost  of  $400,000,  the 
expense  to  be  borne  equally  by  the  General  Government  and  by  the 
board  of  levee  commissioners  of  Lake  County,  Tenn.,  and  others 
interested  in  the  project.  The  reports  were  tmnsmitted  to  Congress 
and  printed  in  House  Doc.  No.  130,  Fifty-sixth  Congress,  secona  ses- 
sion.    (See  also  Appendix  X.) 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MO.,  AND  TO  PREVENT  THE  MIS- 
SISSIPPI RIVER  FROM  BREAKING  THROUGH  INTO  CACHE  RIVER  AT 
BEECHRIDGE,  ABOVE  CAIRO,  ILL. 

This  district  was  in  the  charge  of  Capt.  Edward  Burr,  Corps  of 
Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of 
Engineers  (now  brigadier-general,  Chief  of  Engineers,  United  States 
Army,  retired),  to  May  2,  1901,  and  Col.  Amos  Stickney,  Corps  of 
Engineers,  since  May  9,  1901. 

1.  Removing  snags  and  uyrecksfroni  the  Mississippi  River  helow  the 
mmdh  of  the  Missouri  River, — Before  this  work  was  inaugurated,  and 
for  many  years  afterwards,  the  navigation  of  the  river  was  verv  much 
interfered  with  by  numerous  snags,  logs,  etc.,  which  had  lodged  in  the 
channel,  and  to  which  new  additions  were  made  with  each  nse  in  the 
river.  A  large  number  of  wrecked  flatboats,  barges,  steamboats,  and 
all  manner  of  river  craft  are  found  in  the  navigable  channels,  and 
menace  life  and  property. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824.  The  project  adopted  consisted  of  building  boats  suita- 
ble for  removing  the  snags,  logs,  rack  heaps,  etc.,  and  operating  them 
whenever  the  stage  of  water  was  favorable  and  funds  were  available. 

The  amount  expended  upon  this  work  on  the  reach  of  the  riyer  below 
the  mouth  of  the  Missouri  prior  to  1879  can  not  now  be  definitely 
ascertained,  for  the  reason  that  during  much  of  the  time  appropria- 
tions were  made  at  irregular  intervals  in  lump  sums,  to  be  applied  to 
several  streams  as  their  needs  or  the  t^rms  of  the  law  might  require. 
From  March  8,  1879,  when  the  first  specific  appropriation  was  made, 
up  to  June  30,  1900,  there  had  been  expended  $1,547,124.54.  This 
expenditure  made  great  improvement  in  the  navigation  of  the  river 
and  lessened  the  danger  to  boats.  During  the  fiscal  year  ending  June 
30,  1901,  the  sum  of  *86,710.05  was  expnded. 

Two  steel  snag  boats  were  employed  in  removing  the  obstructions  to 
navigation  between  the  mouth  or  the  Missouri  River  and  New  Orleans, 
and  during  the  year  removed  3,506  snags  and  28  drift  piles.  Nineteen 
thousand  seven  hundred  and  forty-six  trees  were  felled  and  19,185 
miles  was  run. 
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An  annual  appropriation,  not  to  exceed  $100,000,  for  carrying  on 
this  work  was  made  by  the  act  of  August  11, 1888.  Under  this  appro- 
priation the  two  snag  boats  will  patrol  the  river  and  remove  obstruc- 
tions where  necessary. 

For  recapitulation  of  commercial  statistics  reference  should  be  made 
to  report  upon  improving  Mississippi  River  between  Ohio  and  Missouri 
rivers. 

Amount  drawn  under  section  7,  act  of  August  11,  1888 $86, 710. 05 

June  30,  1901,  amount  expended  during  fiscal  year 86, 710. 05 

July  1,  1901,  amount  available  for  fiscal  year  1901-2 100,000.00 

(See  Appendix  Y  1.) 

^.  Missisdpvi  River  between  Ohio  amd  Missouri  rivers. — ^The  original 
condition  of  the  navigable  channel  of  this  portion  of  the  Mississippi 
River  before  the  work  of  improvement  was  begun  was  such  that  the 
natural  depth  at  low  water  was  in  man  v  places  from  3i  to  4  feet.  The 
channels  were  divided  by  islands,  which  formed  sloughs  and  secondary 
channels,  through  which  a  great  deal  of  the  volume  of  the  flow  was 
diverted,  to  the  detriment  of  navigation. 

The  first  work  for  improvement  began  in  1872,  and  was  continued 
for  a  number  of  years  as  appropriations  were  made,  the  works  consist- 
ing of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  con- 
fining the  low-water  volume  to  a  single  channel,  and  of  revetments,  to 
hold  and  preserve  the  banks  where  necessary  or  advisable  to  do  so. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881. 
It  contemplates  confining  the  flow  of  the  river  to  a  sinele  channel  hav- 
ing' an  approximate  widfli  below  St.  Louis  of  2,500  feet,  the  natural 
width  in  many  places  being  from  1  to  li  miles.  This  result  is  to 
be  accomplished  by  closing  sloughs  and  secondary  channels  and  by 
building  out  new  banks  where  the  natural  width  is  excessive,  using  for 
this  purpose  permeable  dikes  or  hurdles  of  piling  that  collect  and  nold 
the  solia  matter  that  is  carried  in  suspension  or  rolled  on  the  bottom 
by  the  river.  The  banks,  both  old  and  new,  are  to  be  revetted  or 
othei-wise  protected  where  necessary  to  secure  permanency.  Pending 
the  completion  of  the  permanent  improvement,  the  low-water  channel 
is  to  be  improved  each  season  by  the  use  of  dredges  and  other  tempo- 
rary exDeoients. 

The  object  of  the  improvement  is  to  obtain  eventually  a  minimum 
depth,  at  standard  low  water,  of  6  feet  from  the  mouth  of  the  Missouri 
to  St.  Louis,  and  of  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio. 

The  original  estimate  of  the  cost  of  the  improvement,  as  revised  in 
1883,  is  $16,397,500. 

The  total  amount  expended  to  June  30,  1900,  was  $9,155,433.03, 
exclusive  of  $180,000  allotted  by  acts  to  projects  for  improvement 
between  the  Illinois  and  the  Missouri  rivers,  including  Alton  Harbor. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1901, 
includes  $42,718.52  expended  during  the  year  for  dredge  plant,  port- 
able jetties,  and  for  operating  the  same.  The  total  amount  thus  far 
expended  for  what  is  termed  temporary  channel  improvements  is 
$576,208.05,  much  of  which  has  been  for  plant  that  is  now  on  hand  and 
available  for  future  work.  The  approximate  value  of  this  plant  is 
$225,526.27. 

The  result  of  the  expenditure  of  this  amount  has  been  the  partial 
improvement  of  the  whole  reach  of  the  river  from  St.  Louis  to  Cairo. 
During  the  past  year  there  was  at  all  times  during  open  navigation  a 
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channel  depth  of  5  feet  or  more  throughout  this  reach,  and,  excepting 
for  a  few  days,  a  depth  of  6  feet  or  more.  The  river  reached  a  low- 
water  stage  of  3.4  feet  below  standard  low  water. 

The  work  done  during  the  past  year  in  the  line  of  permanent  improve- 
ment consisted  in  repairs  to  existing  contraction  works  and  revetments 
and  a  further  extension  of  the  same  in  localities  where  work  had  been 
commenced,  in  addition  to  new  works  in  localities  where  no  work  had 
heretofore  been  done. 

For  the  permanent  improvement  of  the  river  new  works  were  con- 
Htructed  or  extended  opposite  the  mouth  of  the  Missouri  River,  at 
Osborne  Field,  RushTownead,  Penitentiary  Point,  Ste.  Genevieve,  Mo., 
Horse  Island  (opposite  Chester),  Liberty,  ill. ,  Devils  Island,  and  Buffalo 
Island  for  the  protection  of  caving  banks  and  at  Ste.  Genevieve,  111., 
for  the  improvement  of  a  shoal  crossing. 

Repairs  were  made  to  existing  revetments  at  Danby  Landing, 
Liberty,  Mo.,  and  to  Cairo  protection,  and  to  existing  hurdles  at 
Liberty,  Mo. 

Dredging  for  the  improvement  of  the  low-water  channel  was  carried 
on  at  Sulphur  Springs,  Crystal  Citjr,  Stantons  Towhead,  Winter  Har- 
bor in  Old  River,  Manskers,  and  Bainbridge.  Buoys  were  maintained 
on  all  shoal  crossings  during  the  low-water  season. 

With  the  present  appliances  and  such  othera  as  may  be  developed 
for  the  temporary  improvement  of  low -water  channels,  it  is  expected 
that  a  navigable  deptn  of  at  least  6  feet  will  be  maintained  between 
St.  Louis  and  Cairo  during  all  low-water  stages  that  the  river  is  open 
to  navigation,  and  until  the  projected  depth  is  obtained  throughout  by 
the  extension  and  completion  of  the  works  for  the  permanent  improve- 
ment. There  can  be  no  doubt  of  the  ultimate  success  of  this  perma- 
nent improvement  and  of  its  value  to  the  commercial  interests  involved. 

To  prevent  the  suspension  of  this  important  work  for  lack  of  funds, 
the  river  and  harbor  act  of  June  3,  1896,  made  provision  for  three 
yeai-s'  work  from  July  1, 1897,  to  be  paid  for  as  appropriations  should 
be  made  by  law,  at  the  rate  of  $673,333.33  annuallv.  The  last  of  these 
annual  appropriations  was  provided  by  the  act  of  March  3,  1899,  and 
was  practically  exhausted  by  June  30, 1900.  By  suspending^  all  opera- 
tions during  the  last  half  of  the  previous  fiscal  year  sufficient  funds 
were  reserved  for  emergencies  and  for  urgent  low-water  operations 
during  the  past  season.  To  the  amount  thus  reserved  $100,000  was 
added  by  allotment  from  the  act  of  June  6,  1900,  but  the  total  of  all 
available  funds,  after  deducting  allotments  for  specific  localities,  was 
sufficient  for  only  three  months'  work  with  a  limited  force  after  reserv- 
ing sufficient  funds  for  the  care  of  the  large  and  valuable  plant  belong- 
ing to  this  work  until  other  appropriations  become  available.  All 
operations  were  suspended  during  the  last  half  of  the  fiscal  year,  and 
there  appears  no  probability  of  resuming  them  during  the  next  fiscal 
year.  The  total  loss  of  time  by  reason  of  the  failure  of  appropriations 
will  therefore  be  at  least  two  years.  The  loss  to  the  Government  and 
to  the  commerce  of  the  Mississippi  River  by  the  interruption  of  work 
on  this  important  improvement  can  not  be  even  approximately  stated. 
The  care  and  depreciation  of  plant  will  alone  cost  the  Government 
more  than  $100,000  for  each  year's  suspension,  with  absolutely  no 
retuni.  The  improvement  not  only  makes  no  progress,  but  actually 
retrogrades,  and  navigation  interests  are  decreasing  from  failure  to 
obtain  and  maintain  such  channels  as  are  necessary  for  economical 
*~»»^xx)rtation.     It  seems  now  certain  that  the  procuring  of  satisfac- 
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tory  channels  at  all  seasons  of  open  navigation  is  merely  a  matter  of 

?rovidin^  funds  in  sufScient  amounts  to  do  the  work  economically, 
he  local  officer  states  that  $150,000  is  required  annually  for  tempo- 
rary low- water  operations  alone. 

The  sundry  civil  act  approved  March  3, 1899,  requires  that  from  the 
appropriation  made  by  that  act  for  improving  the  Mississippi  River  from 
the  mouth  of  the  Ohio  River  to  the  mouth  of  the  Missouri  Kiver  the  sum 
of  $10,000  "  shall  be  expended  for  the  protection  of  the  bank  on  the  Mis- 
souri side  and  to  deepen  and  to  straighten  the  channel  at  Wittenberg,  in 
Perry  County,  in  the  State  of  Missouri."  Captain  Burr,  the  local  officer, 
reports  that  a  careful  examination  and  survey  of  the  locality  in  which  the 
work  is  proposed  to  be  done  under  this  allotment  of  $10,000  have  been 
made  and  fail  to  show  that  any  work  is  necessary  for  the  protection  of 
the  bank  on  the  Missouri  side  or  for  straightening  the  channel  at  any 
point  in  the  neighborhood  of  Wittenberg;  the  Missouri  bank  requires 
no  attention,  and  the  channel  is  in  a  ^ood  and  satisfactory  condition.'  I 
recommend,  therefore,  that  the  provision  requiring  the  expenditure  of 
funds  at  this  locality  be  repealed,  and  that  authority  be  given  for  use 
of  the  amount  on  the  genenJ  work  for  improvement  of  the  Mississippi' 
River  between  the  mouth  of  the  Ohio  ana  the  mouth  of  the  Missouri. 

RecapitulaUon  of  commercial  sUxtisHcs, 


1897. 

1898. 

1899. 

1900. 

Receipts  and  shipments  at  St.  Louis 

Tons. 
1,046.036 
3,042,674 
69.815 

Tom. 
906,168 
4.033,871 
63,785 

Tont. 
669.815 
5,086,730 
30,  n6 

Tons. 
757.590 

Transierred  by  ferries  at  St.  Louis 

5,218,967 
52,640 

Shipped  from  landings  between  St.  Louis  and  Cairo . . 

Total 

4,158,624 

4,998,824 

5,787,261 

6,029,197 

July  1,  1900,  balance  unexpended ^1491,875.11 

March  26,  1901,  transferred  from  appropriation  for  preventing  break 

in  Missiasippi  River  at  Beechridge,  111 1,044.56 

Redepofiited,  canceled,  and  disallowed  vouchers: 

Julv28,  1900 21.71 

August  10,  1900... .84 

December  20,  1900 13.00 

492,955.22 
June  30,  1901,  amount  expended  during  fiscal  year 336, 841. 01 

July  1, 1901,  balance  unexpended 156,114.21 

July  1,  1901,  outstanding  flabilitiefi 4, 083. 97 

July  1,  1901,  balance  available M52,030.24 

July  1,  1901,  amount  covered  by  uncompleted  contracts 12,249.60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,  1901 : 673,333.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Y  2.)       ' 

'$3.13  less  than  amount  stated  in  previous  annual  report 
'Distributed  under  subheadings  as  follows: 

For  bank  protection  at  Cairo,  111.,  act  of  July  6,  1884 $2, 571. 70 

For  revettmg  bank  opposite  mouth  of  Missouri  River,  act  of  March  3, 

1899 30,872.84 

For  from  mouth  of  Ohio  River  tc  mouth  of  Missouri  River,  act  of 

June  6,  1900 96,336.10 

For  protection  of  bank  on  Missouri  side  and  to  deepen  and  straighten 

channel  at  Wittenberg,  Mo.,  act  of  March  3,  1899 10, 000. 00 

Amount  covered  by  uncompleted  contracts 12, 249. 60 

152,030.24 
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3,  Harbor  at  St.  Louis^  Mo. — St.  Louis  Harbor  is  about  18  miles 
long,  and  divided  into  two  nearly  equal  parts  by  the  Eads  Bridge. 
The  upper  part,  included  between  the  bridge  and  the  northern  limits 
of  the  city,  is  about  10  miles  in  length. 

Three  miles  above  the  Eads  Bridge  is  the  Merchants  Bridge.  The 
lower  part  of  the  harbor,  included  l^tween  E^ds  Bridge  and  the  River 
Des  Peres,  is  8  miles  long.  The  channel  in  this  part  of  the  harbor  has 
sufficient  depth  and  accessible  landings  at  all  points.  Good  depth 
exists  above  the  Merchants  Bridge. 

Congress,  by  act  approved  September  19, 1890,  appropriated  $182,000 
for  improvement  of  this  harbor. 

The  navigable  reach  between  the  Eads  Bridge  and  Merchants  Bridge 
was  at  that  time  obstructed  by  a  number  of  middle  bars.  The  project 
adopted  for  improvement  of  the  harbor  under  the  appropriation  of 
1890  consisted  in  a  contraction  of  the  waterway  between  those  bridges 
to  a  width  of  about  2,000  feet,  in  order  to  concentrate  the  flow  upon 
the  bars,  and  thus  cause  scour  to  the  depth  desired.  The  contitiction 
.  works  consisted  of  a  series  of  hurdles  extending  out  from  the  Illinois 
shore,  the  object  of  the  hurdles  being  to  collect  deposits  of  material 
brought  down  during  floods,  and  thus  build  up  a  new  bank  out  to  the 
line  desired. 

This  work,  which  was  accomplished  by  the  close  of  the  fiscal  year 
ending  June  30,  1892,  caused  extensive  deposits  of  sediment  along  the 
line  of  hurdles,  and  has  resulted  in  consiaerable  increase  in  channel 
depth,  with  corresponding  benefit  to  navigation. 

Amount  expended  to  July  1,  1900,  fl50,762.03.  There  was  no 
expenditure  during  the  past  fiscal  year. 

The  full  amount  of  the  estimate  for  the  improvement  of  this  part  of 
the  harbor  has  been  appropriated.  With  the  unexpended  balance  it  is 
proposed  to  replace  the  ends  of  the  hurdles  where  damaged  by  ice  and 
scour  and  to  make  them  permanent.  A  project  for  this  expenditure 
has  been  approved. 

For  recapitulation  of  commercial  statistics  reference  should  be  made 
to  report  upon  improvement  of  Mississippi  River  between  Ohio  and 
Missouri  rivers. 

July  1,  1900,  balance  unexpended $31,237.97 

July  1,  1901,  balance  unexpended 31,237.97 

(See  Appendix  Y  3.) 

^.  To  prevent  tlie  Mississippi  River  from  hreaJking  through  into  the 
Ca^he  River  at  or  near  a  point  hrunon  as  Beechridge^  a  few  miles  above 
Cairo.,  III. — ^The  sundry  civil  act  approved  June  4,  1897,  contains  an 
item  providing  for  this  work  which  reads  as  follows: 

For  the  purpose  of  preventing  the  Mississippi  River  from  breaking  through  into 
the  Cache  River  at  or  near  a  point  known  as  Beach  Ridge  [Beechridge].  a  few  miles 
north  of  Cairo,  whereby  the  National  Cemetery  at  Mound  City,  at  the  mouth  of  the 
Cache  River,  and  the  marine  hospital  at  Cairo  would  be  in  imminent  danger  of 
destruction,  the  sum  of  one  hundred  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  is  hereby  appropriated,  to  be  immediately  available. 

The  project  for  this  work  not  being  based  upon  a  survey  under  the 
Engineer  Department  and  the  extent  of  the  work  contemplated  not 
being  known,  an  estimate  of  its  total  cost  could  not  be  given.  From 
a  study  of  the  conditions  involved,  it  would  seem  that  the  object  of 
the  appropriation  could  best  be  carried  out  by  revetting  as  great  a 
length  of  the  bank  of  the  Mississippi  River  in  the  vicinity  of  Beech- 

"  ^e  railroad  station  as  the  funds  would  suffice. 
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The  project  for  the  expenditure  of  the  amount  appropriated  con- 
templates commencing  at  a  suitable  point  on  the  bank  of  the  river  a 
short  distance  above  the  nearest  point  to  Beechridge  station,  building 
a  short  hurdle  out  into  the  stream  to  protect  the  head  of  the  revet- 
ment, and  then  revetting  the  banks  in  the  usual  manner  down  as  far  as 
the  funds  will  suffice. 

Under  this  project  and  during  the  previous  fiscal  vears  a  hurdle  275 
feet  long  was  constructed,  and  9,435  linear  feet  oi  subaqueous  mat- 
tress was  placed.  This  mattress  is  about  130  feet  wide,  and  follows 
the  form  of  construction  used  in  this  section  of  the  Mississippi  River, 
the  upper  440  feet  being  built  of  brush  and  the  remainder  of  lumber. 
The  bank  above  the  mattress  was  revetted  with  stone  to  the  33-foot 
stage,  Cairo  gauge,  from  the  upper  end  to  a  length  of  5,000  feet,  and  to 
the  25-foot  stage  for  the  remaining  4,435  feet. 

During  the  past  fiscal  year  repairs  were  made  where  required.  The 
work  is  m  good  condition.  The  amount  expended  to  June  30,  1900, 
was  $92,303.98. 

The  work  is  being  done  by  purchase  of  material  in  open  market  and 
hired  labor,  using  Government  plant  belonging  to  the  general  improve- 
ment of  the  river  between  the  mouth  of  tne  Missouri  and  the  mouth 
of  the  Ohio  River. 

The  funds  available  will  be  suflicient  to  complete,  including  work 
already  done,  about  10,000  feet  of  revetment  to  a  height  about  the 
30-foot  staffe. 

In  accoraance  with  the  requirements  of  the  river  and  harbor  act  of 
March  3, 1899,  an  examination  and  survey  of  the  Mississippi  River  have 
been  made  at  and  near  Beechridge  *'with  a  view  to  ascertain  whether 
there  is  danger  of  said  river  breaking  through  into  Cache  River,  and 
whether  it  is  desimble  to  make  further  specific  appropriations  to  pro- 
tect the  bank  of  the  Mississippi  River  at  said  place;  and,  if  so,  the  cost 
thereof."  A  report  thereon,  with  an  estimate  of  cost,  was  transmitted 
to  Congress  ana  printed  in  House  Doc.  No.  90,  Fiftj'-sixth  Congress, 
first  session,  and  m  the  annual  report  for  1900,  at  page  2672. 

For  recapitulation  of  commercial  statistics  reference  should  be  made 
to  report  upon  improvement  of  Mississippi  River  between  Ohio  and 
Missouri  rivers. 

July  1,  1900,  balance  unexpended $7,784.97 

June  30,  1901,  amount  expended  during  fiscal  year 1, 354. 41 

July  1, 1901,  balance  unexpended 6,430.56 

July  1,1901,  outstanding  liabilities 3.50 

July  1,1901,  balance  available 6,427.06 

(See  Appendix  Y  4.) 

EXAMINATION  MADE  IN   COMPLIANCE  WITH  EMERGENCY  RTVEB  AND 
HABBOR  ACT  APPROVED  JUNE   6,    1900. 

Report  dated  August  31,  1900,  upon  preliminary  examination  of 
HarrhonmlU  Ilarhor^  Illinois^  in  the  Mississippi  River,  with  a  view  to 
restariny  it^  was  submitted  by  Captain  Burr  through  the  division 
engineer.  In  his  opinion,  concurred  in  by  the  division  engineer  and 
the  Chief  of  Engineers,  improvement  of  the  locality  by  the  General 
Government  in  the  manner  indicated  by  the  act  is  not  advisable.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  71, 
Fifty -sixth  Congress,  second  session.     (See  also  Appendix  Y  9.) 
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OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSIS- 
SIPPI  RIVER;  IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN 
MOUTH  OF  MISSOURI  RIVER  AND  ST.  PAUL,  MINN.,  AND  OF  LA 
CROSSE  HARBOR,  WISCONSIN;  OPERATING  AND  CARE  OF  GALENA 
RIVER  IMPROVEMENT,  ILLINOIS,  AND  OF  ILLINOIS  AND  MISSISSIPPI 
CANAL  AROUND  THE  LOWER  RAPIDS  OF  ROCK   RIVER,    ILLINOIS. 

This  district  was  in  the  charge  of  Mai.  C.  McD.  Townsend,  Corps  of 
Engineers.  Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of  Engi- 
neers (now  brigadier-general,  chief  of  engineers,  United  States  Army, 
retired),  to  May  3,  1901,  and  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, since  May  9,  1901. 

i.  Operating  snag  hoats  cmd  d/redge  hoots  on  Upper  Mississi]^ 
JRiver. — By  the  river  and  harbor  act  of  August  11,  1888,  provision 
was  made  Jor  operating  snag  boats  and  dreoge  boats  on  the  Upper 
Mississippi  River  un£r  a  permanent  appropriation,  the  sum  so 
expended  not  to  exceed  $25,000  annually. 

The  snag  boat  General  Barnard^  over  21  years  old,  was  condemned 
in  September,  1900,  and  replaced  by  the  Colonel  Mackenzie^  built  and 
outfitted  at  Jetfersonville,  Ind.,  at  a  cost  of  $35,000. 

During  the  past  year  the  General  Barnard  was  employed  from  July 
2  to  August  9,  1900,  and  the  Colonel  Mackenzie  from  April  15  to  June 
30,  1901,  removing  snags  and  similar  obstructions  and  otherwise 
assisting  interests  of  navigation  between  Minneapolis  and  the  mouth 
of  Missouri  River. 

The  total  amount  expended  for  snag-boat  sei'vice  to  June  30,  1900, 
was  $824,584. 

The  total  amount  of  freight  transported  on  the  Upper  Mississippi 
River  during  the  calendar  year  1900  was  about  2,400,000  tons,  and  the 
ton-miles  600,000,000;  in  1899,  2,900,000  tons  and  641,348,000  ton- 
miles. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1901, 
was  125,000. 

(See  Appendix  Z  1.) 

2,  Mississippi  Ri/oer  het/ween  Missouri  River  and  St,  Paid^  Minn. — 
Under  this  head  is  carried  on  the  improvement  of  through  naviga- 
tion and  also  such  special  harbor  or  levee  work  as  is  provided  for  by 
Congress.  Systematic  work  was  begun  in  1878,  and  such  good  results 
have  been  secured  as  to  demonstrate  that  with  a  continuance  of  opera- 
tions under  liberal  appropriations  the  low-water  channel  of  the  Missis- 
sippi River  between  ot.  raul  and  the  Missouri  River  can  be  made 
sufficiently  deep,  available,  and  permanent  to  satisfy  the  demands  of 
commerce. 

The  navigation  interests  are  very  large  and  important.  The 
amount  of  ireight  carried  during  season  of  1900,  including  logs  and 
lumber,  was  approximately  2,400,000  tons,  and  the  ton -miles 
600,000,000,  this  being  a  decrease  from  1899  of  500,000  tons  freight 
and  41,348,000  ton-miles. 

The  original  condition  of  the  channel  between  the  Missouri  River 
and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable 
to  proceed  farther  up  river  than  La  Crosse  or  Winona,  and  in  many 
seasons  at  points  much  lower  down  their  progress  was  checked  or 
seriously  hmdered. 

The  original  project  for  the  improvement,  adopted  in  1879,  and 
which  has  not  been  materially  changed,  proposed  the  contraction  of 
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the  channel  or  waterway  by  means  of  wing  and  closing  dams  to  such 
an  extent  as,  by  means  of  the  scour  thereby  caused,  to  aflford  a  chan- 
nel of  suflBcient  width  and  of  a  depth  of  4.5  feet  at  low  water,  to  be 
eventually  increased  to  6  feet  by  further  contraction. 

There  was  expended  on  the  improvement  to  June  30,  1900,  the  sum 
of  $9,566,571.72.  At  that  date  and  for  many  years  previous  the  con- 
dition of  the  channel  was  such  as  to  permit  the  passage  of  the  largest 
river  boats  at  very  low  stages  througn  to  St.  Paul. 

During  the  past  year  work  has  been  carried  on  by  hired  labor  and 
use  of  Government  plant  between  St.  Paul  and  Dubuque,  at  Rock 
Island  and  Des  Moines  rapids,  and  between  Hannibal  and  the  Missouri 
River,  and  under  formal  contract  between  Winona  and  La  Crosse, 
Lansing  and  Le  Claire,  Rock  Island  and  Montrose,  Keokuk  and  Saver- 
ton,  and  Hamburg  and  the  Illinois  River.  At  all  localities  where  work 
was  performed  good  results  were  obtained.  Under  various  special 
allotments  made  by  Congress  operations  were  carried  on  at  La  Crosse 
Harbor,  Clinton,  Flint  Creek  to  Iowa  River  levee,  Warsaw  to  Quincy 
levee,  Quincy  Bay,  and  bar  at  Quincv.  There  was  expended  for  chan- 
nel improvement  during  the  year  $408,000,  and  an  increased  depth 
was  obtained  at  many  localities,  never  less  than  1  foot  and  generally 
more.  The  maximum  draft  that  could  be  carried  June  30,  1901,  at 
mean  low  water  (stage  1.5  feet  above  extreme  low  water)  was,  as 
nearly  as  could  be  ascertained,  4.5  feet. 

As  regards  the  Flint  Creek  to  Iowa  River  levee,  for  which  the 
original  approved  estimate  was  $305,000,  there  has  been  appropriated 
$300,000,  so  that  an  additional  $5,000  is  needed  to  complete  the  work. 

For  Rock  Island  Harbor  the  estimate  is  $25,000,  and  $10,000  has 
been  appropriated.  The  balance,  $15,000,  is  needed  to  complete  the 
improvement. 

July  1,  1900,  balance  unexpended $641,050.63 

June  30,  1901,  amount  expended  during  fiscal  year 432, 062. 51 

July  1,  1901,  balance  unexpended 208,988.12 

July  1,  1901,  outstanding  liabilities 11,579.30 

July  1,  1901,  balance  available 197,408.82 

July  1,  1901,  amount  covered  by  uncompleted  contracts 70, 964. 36 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1,  1901 826, 667. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  Z  2.) 

3,  Operating  and  care  of  Dee  Moines  Rapids  Canal  and  dry  dock, — 
During  the  past  fiscal  year  the  Des  Moines  Rapids  Canal  was  open  for 
navigation  233  days,  during  which  time  there  passed  through  it  904 
steamboats  and  373  barges,  carrying  31,160  passengers,  27,903  tons  of 
merchandise,  and  23,845  bushels  of  grain.  There  also  passed  through 
the  canal  57,087,982  feet  B.  M.  of  lumber,  24,329,000  feet  of  logs, 
21,285,025  shingles,  and  17,320,126  laths.  This  shows  a  small  increase 
over  the  previous  year  in  freight  and  passengers,  but  a  considerable 
falling  on  in  lumber,  logs,  etc.,  due  to  the  long  prevailing  high  stage 
of  the  river,  which  permitted  boats  to  go  over  the  i-apids. 

The  draft  aflforded  by  the  canal  is  5  feet  at  extreme  low  water,  which 
may  be  increased  to  6  feet  at  high  stages. 

The  dry  dock  was  in  constant  use  during  the  whole  year. 
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The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  July  6,  1884. 
The  amount  expended  during  the  year  was  ^8,595.91. 
(See  Appendix  Z  3.) 

^.  Operating  and  care  of  lUmois  and  Mississipm  Canal  around 
tfie  lower  rapids  of  Rock  River  ai  MUan^  lU. — {This  work  was  in 
the  charge  of  Maj.  J.  H.  Willard,  Corps  of  Engineers,  to  March  30, 
1901.]  This  canal  is  4i  miles  in  length,  surmounting  a  fall  of  18  feet, 
and  was  formally  opened  to  navigation  April  17, 1895. 

During  the  past  fiscal  year  the  canal  was  open  for  navigation  239 
days,  during  which  time  there  passed  througn  it  boats  and  barges 
aggregating  37,460  tons,  carrying  6,238  tons  of  freight,  chiefly  coal, 
and  1,470  passengers,  showing  a  decrease  of  12,444  tons  freight  as 
compared  with  the  previous  year,  due  to  the  closing  of  the  coal  mines. 

The  draft  afforded  by  the  canal  is  7  feet,  the  locks,  3  in  number, 
having  a  length  of  170  leet  between  miter  sills  and  a  width  of  35  feet. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  July  5,  1884. 

The  amount  expended  during  the  year  was  ^,806.18. 

(See  Appendix  Z  4.) 

5.  Operating  a/nd  care  of  Oalena  Ri/ver  vmprovement^  IUimm%,  — This 
improvement,  consisting  of  a  lock  and  dam  in  the  Gralena  River,  was 
purchased  by  the  United  States  in  March,  1894,  under  provisions  of  act 
of  Congress  of  September  19,  1890,  at  a  cost  of  $100,000. 

During  the  past  fiscal  year  the  lock  was  open  for  navigation  238 
days,  in  which  time  there  passed  through  it  623  boats  and  barges, 
carrying  2,995  passengers  and  807  tons  of  merchandise.  This  shows 
an  increase,  as  compared  with  the  previous  year,  of  84  boats  and 
barges  and  43  tons  of  freight. 

Considerable  repairs  to  the  lock  were  made. 

The  draft  that  can  be  carried  at  extreme  low  water  is  2  feet,  as  lim- 
ited by  the  depth  on  the  lower  miter  sill  of  the  lock. 

The  cost  of  operating  and  care  of  the  improvement  is  provided  for 
under  indefinite  appropriation  made  by  act  of  July  5,  1884. 

The  amount  expended  during  the  year  was  $12,077.01. 

(See  Appendix  Z  5.) 

6,  La  Crosse  Harhor^  Wisconsin.  — ^The  approved  project  contemplates 
the  construction  of  a  lateral  bulkhead,  a  cross  dam,  and  a  certain 
amount  of  filling  between  bulkhead  and  shore. 

The  full  amount  of  the  estimate  has  been  appropriated,  and  no 
further  funds  are  asked  for. 

During  the  year  the  bulkhead  and  cross  dam  were  completed  and 
the  filling  was  commenced. 

July  1, 1900,  balance  unexpended $16,184.31 

June  30, 1901,  amount  expended  during  fiscal  year 7,988.25 

July  1, 1901,l>alance  unexpended 8,196.06 

(See  Appendix  Z  6.) 


Digitized  by  LjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS.  443 

CONSTRUCTION  OF  RESERVOIRS  AT  HEAD  WATERS  OF  MISSISSIPPI 
RIVER;  IMPROVEMENT  OF  MISSISSIPPI  RIVER  FROM  ST.  PAUL  TO 
MINNEAPOLIS,  MINN.;  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA 
TRIBUTARY  TO  MISSISSIPPI  RIVER;  OF  WARROAD  RIVER,  MINNE- 
SOTA, AND  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH 
DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT  ST.  PAUL,  MINN. 

This  district  was  in  the  charge  of  Maj.  F.  V.  Abbot,  Corps  of  Engi- 
neers, to  August  10,  1900,  in  the  charge  of  Maj.  D.  W.  Lockwood, 
Corps  of  Engineers,  from  August  10,  1900,  to  May  27,  1901,  and  in 
the  temporary  charge  of  Capt.  H.  M.  Chittenden,  Corps  of  Engineere, 
since  May  27,  1901.  Division  Engineer  Col.  J.  W.  Barlow,  Corps  of 
Engineers  (now  brieadier-general.  Chief  of  Engineers,  United  States 
Army,  retired),  to  May  3,  1901,  and  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  since  May  9,  1901. 

1.  MUms&ippi  River  between  St.  Pavl  amd  Minneapolis^  Minn, — In 
its  natural  condition  this  channel  in  its  upper  portions  can  only  be 
navigated  at  low  water  by  very  small  boats,  ana  at  higher  stages  the 
current  is  so  swift  in  places  as  to  make  all  navigation  difficult.  The 
improvement  of  this  section  of  the  river  by  the  construction  of  locks 
and  dams  was  inaugurated  by  the  river  and  harbor  act  of  August  18, 
1894,  which  provided  for  commencing  the  construction  of  Lock  and 
Dam  No.  2,  located  near  Meekers  Island.  The  river  and  harbor  act 
approved  March  3,  1899,  authorized  the  completion  of  Lock  and  Dam 
No.  2,  together  with  Lock  and  Dam  No.  1,  under  continuing  appropri- 
ation at  a  total  cost,  for  both  locks  and  dams,  of  Jl, 166,457. 

A  Board  of  Engineers  in  a  report  submitted  April  22, 1901,  proposed 
certain  modifications  of  plan  which,  if  followed,  will  increase  the  cost 
of  Lock  and  Dam  No.  1  from  $698,235  to  $733,000.  The  district 
engineer  states  that  it  fe  probable  Lock  and  Dam  No.  1  can  be  built 
for  $100,000  less  than  No.  2.  On  this  basis  the  cost  of  Locks  and 
Dams  Nos.  1  and  2  will  be  $1,366,000.  The  difference  between  the 
estimates  made  in  1894  and  1901  is  due  to  the  advance  in  prices  of 
labor  and  material,  estimated  at  16  per  cent,  and  in  the  stronger  type 
of  dam  now  proposed  for  No.  2.  An  increase  in  the  limit  of  cost  as 
now  fixed  by  law  which  will  permit  the  desired  change  in  plans  will 
be  in  the  interest  of  the  work. 

The  amount  expended  to  June  30,  1900,  was  $236,096.67.  During 
the  past  year  the  excavation  and  foundation  of  Lock  No.  2  were  com- 
pleted, except  the  laying  of  50,000  feet  B.  M.  of  flooring.  Seven- 
eighths  of  the  concrete  walls  has  been  built.  The  material  for  lock 
gates  has  been  purchased  and  delivered.  The  erection  of  the  lower 
gate  was  commenced  in  June  last.  The  filling  behind  land  wall  has 
been  one-third  finished. 

Two-thirds  of  the  lands  and  flowage  rights  for  Lock  and  Dam  No.  1 
have  been  obtained.  Test  borings  in  ted  of  river  at  site  of  No.  1 
were  commenced  June,  1901. 

No  effect  on  the  navigable  channel  can  result  until  both  locks  and 
dams  are  completed.  There  are  no  commercial  statistics  to  report,  as 
steamboats  can  not  navigate  this  section  of  the  river  in  its  present 
condition. 
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July  1,  1900,  balance  unexpended 1299,781.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 157, 000. 00 

466,781.00 
June  30,  1901,  amonnt  expended  during  fiscal  year 157, 135. 06 

July  1,  1901,  balance  unexpended 299,645.94 

July  1,  1901,  outstanding  liabilities 10,644.97 

July  1,  1901,  balance  available 289,100.97 


Amount  (estimated)  required  for  completion  of  existing  project * 473, 579. 33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1{\97. 

(See  Appendix  A  A  1.) 

5.  Construction  of  reservoirs  at  head  waters  of  Mississippi  River. — 
The  object  of  these  reservoirs  is  to  collect  surplus  water,  principally 
from  precipitation  of  winter,  spring,  and  early  summer,  to  De  system- 
atically released  so  as  to  benefit  navigation  on  the  Mississippi  River 
below  the  reservoir  dams. 

Dams  have  been  constructed  as  follows:  At  Lake  Winnibigoshish, 
Leech  Lake,  Pokegama  Falls,  Pine  River,  and  Sandy  Lake. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30,  1900,  was  $1,013,883.48.  These  expenditures  cover  cost  of 
construction  of  five  dams  and  their  operating  machinery,  of  superin- 
tendence and  contingencies,  of  certain  awards  for  damages,  of  repairs 
and  partial  renewals;  also  of  operating  the  dams  up  to  Fftbruary  1, 
1895. 

The  expenditure  has  resulted  in  some  benefit  during  the  low- water 
season  to  the  navigable  portions  of  the  Mississippi  River  from  Grand 
Rapids,  Minn.,  to  the  confluence  of  the  Mississippi  and  St.  Croix 
rivers,  about  22  miles,  below  St.  Paul. 

The  reasons  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1897,  page  1681  et  seq.,  for  limiting  the  system  to  the  reservoirs 
now  actually  constructed,  have  become  naore  forcible  as  the  country 
has  been  settled  and  lands  have  increased  in  value.  The  policy  for  the 
future  should  be  to  replace  the  present  timber  structures,  which  are 
annually  becoming  more  and  more  decayed,  by  permanent  dams  of 
concrete  or  masonry,  to  define  by  proper  surveys  the  areas  which  the 
United  States  actually  owns,  and  to  acquire  bv  purchase  flowage  rights 
over  the  large  areas  which,  without  any  legal  right,  are  now  annually 
overflowed  by  the  filling  or  the  reservoirs,  and  tne  estimate  presented 
contemplates  such  work. 

The  renewal  of  the  dam  at  Lake  Winnibigoshish  has  been  completed 
during  the  past  year.  It  is  a  concrete  and  steel  structure  with  earth- 
ern  emban^ents.  The  Leech  Lake  dam  was  one-third  rebuilt  and 
material  for  entire  structure  purchased.  It  will  also  be  of  concrete. 
The  cost  of  completing  the  dam  is  placed  at  120,000,  and  for  rebuild- 
ing the  Pokegama  Falls  and  Pine  River  dams,  $250,000.  It  will  cost 
$30,000  to  complete  the  Pine  River  reservoir  dikes,  and  $20,000  to 

^The  amonnt  here  siven  is  the  original  estimate  of  11,166,457  less  the  amount 
already  appropriated,  Congress  not  yet  having  authorized  any  increase  of  the  esti- 
mate. The  amount  which  will  be  actually  required  on  the  basis  of  the  estimate  of 
April  22,  1901,  is  $6S3,122.33. 
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complete  the  flowage  surveys.  It  is  estimated  that  $76,000  v^ill  be 
required  for  the  title  to  lands  which  are  now  submerged  by  the  opera- 
tion of  the  reservoirs  without  any  legal  right.  The  exact  sum  can  not 
be  given  till  the  completion  of  the  surveys  shows  just  the  areas  needed. 
The  above  items,  plus  $40,000  for  contingencies,  aggregate  $435,000. 

This  estimate  is  in  excess  of  that  heretofore  submitted  owing  to 
increase  in  cost  of  labor  and  materials,  and  cost  of  additional  work, 
the  necessity  of  which  has  been  developed  since  former  estimates  were 
submitted. 

For  commerce  benefited,  reference  is  made  to  the  commercial  statis- 
tics of  the  Lower  Mississippi  River. 

July  1,  1900,  balance  unexpended 1101,616.52 

June  30, 1901,  amount  expended  during  fiscal  year 91, 171. 33 

July  1,  1901,  balance  unexpended 10, 445. 19 

July  1,  1901,  outstanding  habilitiee 7,622.60 

July  1,  1901,  balance  available  .: 2,822.59 

Amount  (estimated]  required  for  completion  of  existing  project 435, 000. 00 

Amount  that  can  oe  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  for  renewals,  dikes,  surveys,  and  lands,  in  addition  to  the 

balance  available  July  1,  1901 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  A  A  2.) 

3,  Operatvnq  and  care  of  resenmra  at  head  waters  of  MimMipm 
River, — ^The  river  and  harbor  act  of  August  18, 1894,  made  applicable 
to  the  reservoira  at  head  waters  of  Mississippi  River,  "so  far  as  con- 
cerns their  care,  preservation,  and  maintenance,"  the  provisions  of  the 
general  appropriation  for  "operating  and  care  of  canals  and  other 
works  of  navigation,  indefinite."  contained  in  section  4  of  the  river  and 
harbor  act  of  July  6, 1884.  Tne  first  allotment  was  made  January  25, 
1895,  and  the  expenses  from  February  1, 1895,  have  been  paid  from  the 
indefinite  appropriation. 

During  tne  past  fiscal  year  repairs  were  made  to  the  wagon  road 
between  Lake  Winnibigoshish  and  Leech  Lake  dams,  to  the  embank- 
ment at  Lake  Winnibigoshish  dam,  and  to  the  quarters  at  Pine  River 
and  Sandy  Lake  dams.  A  pile  fence  was  built  below  the  log  sluice  at 
Lake  Winnibigoshish  dam  to  protect  the  bank  from  scour  by  an  eddy 
that  had  formed.  A  new  house  for  dam  tenders  at  Lake  Winnibi- 
goshish reservoir  was  commenced. 

The  reservoir  system  has  practically  been  out  of  operation  for  the 
past  two  years  while  the  reconstruction  of  Lake  Winnibigoshish  and 
Leech  Lake  dams  has  been  in  progress.  The  cost  of  reconstruction  is 
defrayed  from  the  appropriation  for  construction  of  reservoirs  at 
head  waters  of  Mississippi  Kiver. 

Amount  expended  to  June  30,  1900 1123,425.37 

Amount  expended  during  the  past  year 16, 655, 78 

(See  Appendix  A  A  3.) 

^.  Chippewa  JSi/ver^  including  yellow  hanks^  Wisconsin. — ^The  orig- 
inal low- water  depth  did  not  exceed  a  foot  and  a  half,  and  the  channels 
were  narrow;  at  the  mouth  the  depth  did  not  exceed  a  foot    The  first 
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examinations  and  surveys  were  made  in  1874.  The  project  included 
revetment  of  caving  banks  and  the  construction  of  spur  dams  from 
£au  Claire  to  the  mouth,  a  distance  of  56  miles.  The  estimated  cost 
was  $139,892.50.  The  estimate  has  been  revised  three  times.  The 
last  (1888)  is  $272,487.72. 

The  total  expenditures  from  the  beginning,  in  1877,  to  June  30, 1900, 
aggregate  $200,641.10. 

On  June  30,  1899,  the  work  had  resulted  in  a  3-foot  depth  at  the 
mouth  and  improved  depths  elsewhere.  A  depth  of  3  feet  exists 
wherever  the  dams  are  fully  completed. 

The  work  of  the  past  year  has  oeen  repairs. 

The  river  traffic  at  present  is  confined  to  the  rafting  of  manufactured 
lumber  and  the  running  of  loose  logs.  In  1900  the  tonnage  of  rafted 
lumber  was  232,000  tons,  and  of  loose  logs  700,000  tons.  The  traffic 
has  decreased  one-half  since  1892  and  1893. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water  over  the  shoalest  part  of  the  river  under  improvement 
was  18  inches. 

July  1,1900,  balance  unexpended 11,108.90 

June  30, 1901,  amount  expended  during  fiscal  year 1, 045. 13 

July  1, 1901,  balance  unexpended • d3. 77 

July  1,1901,  outstanding  liabilities 18.00 

July  1,1901,  balance  available 46.77 

Amount  (estimated )  required  for  completion  of  existing  project 70, 737. 72 

(See  Appendix  A  A  4.) 

5.  St.  Oroix  River^  Wisixmsin  arid  Minnesota. — Before  the  improve- 
ment was  begun  the  low-water  depth  in  the  channel  above  Lake  St. 
Croix  was  but  2  feet  on  many  of  the  bars.  In  Lake  St.  Croix  and 
below  the  channel  over  the  Hudson  and  Catfish  bars  was  narrow  and 
tortuous. 

The  project  adopted  in  1875,  and  amended  as  to  cost  in  1882  and  1889, 
contemplatjes  removal  of  snags,  bowlders,  bars,  etc.,  and  the  contrac- 
tion of  the  low- water  channel  from  Taylors  Fails  to  the  head  of  Lake 
St.  Croix;  widening  and  straightening  the  channel  where  it  is  narrow 
or  tortuous  in  Lake  St.  Croix  by  dredging  and  contraction  works. 
The  improvement  of  the  harbor  and  water  front  of  Stillwater,  Minn., 
was  adaed  by  the  river  and  harbor  act  of  June  3,  1896. 

The  object  of  the  improvement  is  to  furnish  an  open  channel  3  feet 
deep  from  Taylors  Falls  to  the  confluence  with  the  Mississippi  River, 
52.3  miles,  and  better  harbor  facilities  at  Stillwater.  The  last  estimate 
placed  the  cost  at  $136,700. 

In  a  report  upon  a  preliminary  examination  and  survey  of  the  river 
from  Taylors  Falls  to  Stillwater,  submitted  in  1899  and  printed  in 
House  Doc.  No.  104,  Fifty-sixth  Congress,  first  session,  a  project  was 
recommended  for  the  annual  expenditure  of  $1,000  '"to  keep  the  river 
in  as  good  order  as  is  needed  for  the  small  steamboat  traffic  which  now 
exists  or  is  likely  to  exist  in  the  future." 

Amount  expended  to  June  30,  1900,  was  $131,409.50. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1901.  resulted 
in  increasing  the  low-water  depth  near  Taylors  Falls  from  2  leet  to  2i 
feet.  The  maximum  draft  that  could  be  carried  June  30, 1901,  at  mean 
low  water  was  3  feet  at  and  below  Stillwater  and  2i  feet  above  Stillwater. 

The  tonnage  passing  over  the  river  is  approximately  2,000,000  tons 
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per  annum  of  loose  logs,  tows  of  lumber  and  log  rafts.  Excursion 
steamers  annually  carry  about  40,000  persons  from  Taylors  Falls  to 
Stillwater. 

July  1,  1900,  balance  unexpended $5,090.50 

June  30,  1901,  amount  expended  during  fiscal  year 4, 198. 73 


July  1,  1901,  balance  unexpended 891. 77 

July  1,  1901,  outstanding  liabilities 18.00 


July  1,  1901,  balance  available 873.77 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  A  A  5.) 

6.  Minnesota  River ^  Minnesota, — ^The  river  and  harbor  act  of  March 
3,  1899,  provided  $1,000  for  removing  the  bar  at  the  mouth  of  this 
river. 

Originally  there  was  1  foot  of  water  on  this  bar  at  low  water.  The 
project  provided  for  simple  dredging.  The  estimated  cost  was  $500 
every  year  for  maintenance. 

Amount  expended  upon  all  projects  to  June  30, 1900,  was  $132,191.33, 
of  which  sum  $692.08  was  expended  in  1899-1900  in  removing  bar  at 
mouth. 

No  work  was  done  during  the  past  year. 

The  commerce  consists  of  small  pleasure  launches  and  occasional 
excursion  steamers. 

July  1,  1900,  balance  unexpended $308.67 

June  30, 1901,  amount  expended  during  fiscal  year 2.01 


July  1,  1901,  balance  unexpended 306.66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  A  A  6.) 

7.  Red  River  of  the  Norths  Minnesota  and  North  Dakota, — When 
the  improvement  of  this  river  began  the  navigation  of  the  reach  from 
Breckenridge  to  Moorhead  (97  miles)  was  diliieult  at  all  stages,  and 
impossible  at  low  water.  The  second  reach,  from  Moorhead  to  Grand 
Forks  (155  miles),  had  a  ruling  depth  at  low  water  of  1.5  feet.  The 
third  reach,  from  Grand  Forks  to  the  boundary  line  of  the  United 
States  (143.6  miles),  had  a  ruling  low- water  depth  of  2  feet.  The  lowe 
water  navigation  of  Red  Lake  River  was  obstructed  by  bowlders 
between  Thief  River  Falls  and  High  Landing,  a  distance  of  35  miles, 
and  by  a  bad  bar  ^t  its  connection  with  Red  Lake. 

The  present  project  is  the  same  as  the  original  (adopted  December, 
1877),  except  tnat  an  open-channel  improvement  was  substituted  in 
1886,  by  act  of  Congress,  for  the  proposed  lock  and  dam  at  Goose 
Rapids,  and  the  improvement  of  Rea  Lake  River  between  Thief  River 
Falls  and  Red  I^ake  was  added  by  the  terms  of  the  river  and  harbor 
act  of  Congrc:>iS  of  June  3,  1896. 
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The  object  of  the  improvement  is  to  provide  an  open  channel  on  the 
Red  River  of  the  North  from  Breckenridge  to  the  northern  boundary 
line,  395.5  miles,  as  follows: 

1.  Breckenridge  to  Moorhead  (97  miles),  a  channel  capable  of  being 
navigated  during  high  and  medium  stages  of  water. 

2.  Moorhead  to  Grand  Forks  (155  miles),  a  channel  50  feet  wide  and 
3  feet  deep  at  low  water. 

3.  Gi'and  Forks  to  the  northern  boundary  line  (143.5  miles),  a  chan- 
nel 60  feet  wide  and  4  feet  deep  at  low  water. 

Also  to  pi'ovide  a  3-foot  oj)en-channel  improvement  of  the  Red  Lake 
River  and  Red  Lake  from  Thief  River  Falls  to  and  including  Red  Lake, 
a  total  distance  of  135  miles. 

The  original  estimated  cost  was  $364,598.17,  increased  in  1883  to 
$398,598.17.  The  estimate  was  revised  in  1887,  after  Congress  had 
substituted  an  open-channel  improvement  for  lock  and  dam  at  Goose  Rap- 
ids, and  placed  at  $252,598.37.  An  increase  of  the  latter  estimate  was 
authorized  May  8, 1893,  to  $310,320.  Congress,  in  1896,  a<ided  $5,000 
to  the  estimate  of  cost  by  attaching  the  improvement  of  Red  Lake 
River  to  the  project.  In  1899  $4,000  of  the  $10,000  authorized  was 
allotted  to  Red  Lake  River,  so  that  the  present  estimate  of  cost  is 
$319,320  for  both  rivers  from  the  beginning  of  operations. 

The  total  amount  expended  to  June  30, 1900,  including  work  on  Red 
Lake  River,  was  $292,741.92. 

On  June  30,  1899,  the  object  had  not  been  attained  on  the  first 
division  of  the  Red  River  of  the  North,  which  has  for  some  years  been 
closed  against  all  navigation  by  permanent  pile  bridges.  The  Secretary 
of  War  nas  approved  leaving  these  bridges  as  they  stand,  as  there  was 
no  navigation  affected  thereby.  The  object  was  attained  on  the  third 
division  and  on  all  but  13  miles  of  the  second,  but  annual  dredging  will 
be  needed  to  maintain  the  depth.  On  Red  Lake  River  work  has  been 
confined  to  removing  snags,  bowlders,  and  other  similar  obstructions. 
During  the  past  year  dredging  for  maintenance  was  done  on  the  main 
river  north  of  Grand  Forks,  and  snags,  etc.,  were  removed  from  the 
lower  8i  miles  of  Red  Lake  River. 

On  the  Red  River  of  the  North  the  expenditures  for  the  past  fiscal 
year  were  $7,210.86. 

On  Red  Lake  River  the  expenditures  for  the  last  fiscal  year  were 
$1,170.21. 

Navigation  on  Red  River  is  confined  to  comparatively  short  reaches 
north  and  south  of  Grand  Forks,  and  consists  mainly  in  the  transpor- 
tation of  wheat  to  Grand  Forks  by  3  steamboats  (100,  23,  and  12  tons, 
respectively),  and  10  barges.  The  tonnage  during  the  year  1900  was 
20,000. 

On  Red  Lake  River  3  steamers  of  50  tons  each  and  one  of  24  tons 
were  carrying  general  merchandise  and  passengers,  the  total  tonnage 
in  1900  being  288,  and  571  passengers.  Nmety-tnree  million  feet  B.  M. 
of  logs  was  run  on  the  river  during  the  year.  Five  steamboats 
are  run  on  Red  Lake  towing  logs,  the  quantity  moved  being  about 
60,000,000  feet  B.  M. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water  over  the  shoalest  part  of  the  river  under  improvement  was 
nothing  on  the  first  division,  2  feet  on  the  undredged  13  miles  of  the 
second  division,  and  4  feet  on  the  third  division  of  the  Red  River  of 
the  North,  and  18  inches  on  Red  Lake  River. 
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July  1,  1900,  balance  unexpended *$10,268.08 

June  30,  1901,  amount  expended  during  fiacal  year 8, 381. 07 

July  1,  1901,  balance  unexpended 1, 877. 01 

July  1,  1901,  outstanding  liabilities 151.00 

July  1,  1901,  balance  available 1,726.01 

Amount  (estimated)  required  for  completion  of  existing  project 16, 320. 00 

Amount  that  c;an  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 

available  July  1,1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  A  A  7.) 

8.  Bar  at  mmdh  of  Warroad  River ^  Minnesota, — The  river  and  har- 
bor act  approved  March  3,  1899,  as  amended  by  the  emergency  river 
and  harbor  act  approved  June  6,  1900,  appropriated  $3,000,  or  so 
much  thereof  as  may  be  necessary,  for  improving  the  mouth  of  War- 
road  River,  Minnesota. 

No  work  has  been  undertaken  beyond  making  surveys.  The  bal- 
ance of  funds  available  is  held  subject  to  action  by  Congress  upon  a 
preliminaiy  report,  plan,  and  estimate  submitted  in  1900  and  published 
m  House  Doc.  No.  92,  Fifty -sixth  Congress,  second  session,  and  in 
Appendix  A  A  14  of  this  report.  The  estimate  was  $45,000  for  a 
dredging  plant  and  two  years'  expenses  running  the  dredge.  The  maxi- 
mum draft  that  could  be  carried  June  30,  1901,  at  mean  low  water 
over  the  shoalest  part  of  the  mouth  of  the  river  was  4i  feet. 

Amount  expended  to  June  30,  1900,  was  $582.39. 

The  commerce  into  the  river  was  600  tons  in  1899.  The  figures  for 
1900  could  not  be  obtained. 

July  1,  1900,  balance  unexpended $2, 417. 61 

June  30,  1901,  amount  expended  during  fiscal  year 14. 24 


July  1,  1901,  balance  unexpended 2,403.37 


Amount  (estimated)  required  for  completion  of  existing  project (*) 

(See  Appendix  A  A  8.) 

9,  Gauging  Mississippi  R»ver  at  or  near  St.  Paxd^  Minn, — ^The 
river  and  harbor  act  of  August  11,  1888,  authorized  the  gaugings,  but 
none  were  made  until  the  fall  of  1889;  from  the  latter  date  until  1899, 
inclusive,  gaugings  were  made  as  frequently  as  funds  available  would 
permit  and  the  conditions  justify.  No  gaugings  were  made  during 
the  past  fiscal  year. 

Amount  expended  to  June  30,  1900,  was  $5,720.06. 

The  records  indicate  that  a  rise  in  the  river  at  St.  Paul  commences 
in  seven  or  eight  days  following  the  release  of  the  water  from  the 
distributing  reservoir  at  Pokegama  Falls,  and  in  about  five  days  there- 
after the  full  effect  is  felt.     The  mean  time  is  therefore  ten  days. 

(See  Appendix  A  A  9.) 

*  The  change  from  amount  jfiven  in  annual  report  for  1900  was  caused  by  an  over- 
Hij?ht  in  not  crediting  refundments  amounting  to  80  cents,  and  an  error  of  2  cents  in 
transferring  figures. 

*  No  recognized  project  in  force. 
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10,  Sur^jey  of  Red  Tjike  and  Red  lAtke  River^  Minnesota, — The 
survey  of  Red  Lake  and  Red  Lake  River,  Minnesota,  with  a  view  to 
the  construction  of  a  dam  with  locks  at  the  outlet  of  said'  lake  for  the 
pui-pose  of  improving  the  navigation  of  the  Red  River  of  the  North 
and  said  Red  Lake  River,  Minnesota,  and  estimating  the  cost  of  said 
improvement,  required  by  the  river  and  harbor  act  approved  March  3, 
1899,  was  inaugurated  by  Maj.  Frederic  V.  Abbot,  Corps  of  Engineers, 
and  a  preliminary  report  thereon  was  submitted  April  27, 1900.  Final 
report  can  not  be  made  until  a  sufficiently  prolonged  record  of  the 
run-off  has  been  secured. 

The  pi-eliminary  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  671,  Fifty -sixth  Congress,  first  session,  and  on  pages 
2828-80  of  the  annual  report  for  1900.  The  i-un-off  was  measured 
during  the  past  fiscal  3"ear. 

Amount  expended  to  June  30,  1900,  was  $3,506.33. 

July  1,  1900,  balanc'e  unexpended $1,493.67 

June  30,  1901,  amount  expended  during  fiscal  year 1,  i)83. 72 

July  1,  1901,  balance  unexpended 409. 95 

July  1,  1901,  outstanding  liabilities 136.50 

July  1, 1901,  balance  available 273.45 

(See  Appendix  A  A  10.) 

11.  Survey  of  Otter  Tail  Lake  and  Otter  Tail  River ^  Minnesota, — ^The 
survey  of  Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota,  with  a 
view  to  the  construction  of  a  dam  at  the  outlet  of  said  lake  for  the 

Surpose  of  improving  the  navigation  of  the  Red  River  of  the  North, 
linnesota,  and  estimating  the  cost  of  said  improvement,  required  by 
the  river  and  harbor  act  approved  March  3,  1899,  was  inaugurated  by 
Maj.  Frederic  V.  Abbot,  Corps  of  Engineers,  and  a  preliminary  report 
was  submitted  thereon  April  27,  1900.  Final  report  can  not  Be  made 
until  a  sufficiently  prolonged  record  of  the  run-off  has  been  secured. 

The  preliminary  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  672,  Fifty-sixth  Congress,  first  session,  ana  on  pages 
2830-33  of  the  annual  report  for  1900. 

Amount  expended  to  June  30,  1900,  was  $1,021.89. 

The  run-off  was  measured  during  the  past  year. 

July  1, 1900,  balance  unexpended $1, 978. 11 

June  30, 1901,  amount  expended  during  fiscal  year , 513. 72 

July  1, 1901,  balance  unexpended 1, 464. 39 

July  1,1901,  outstanding  liabilities 55.00 

July  1, 1901,  balance  available 1, 409. 39 

(See  Appendix  A  A  11.) 

P2,  Survey  of  Big  SUme  Lake  and  Lake  Traverse,,  Minnesota  and 
South  Dakota, — ^The  survey  of  Big  Stone  Lake  and  Lake  Tiuverse, 
Minnesota  and  South  Dakota,  with  a  view  to  construct  reservoirs 
therein  for  the  improvement  of  the  navigation  of  the  Minnesota  River, 
and  an  estimate  of  the  cost  of  such  improvements,  required  by  the  river 
and  harbor  act  approved  March  3, 1899,  was  inaugumted  by  Maj.  Fred- 
eric V.  Abbot,  Corps  of  Engineers,  and  a  preliminary  report  thereon 
was  submitted  April  26,  1900.  Final  report  can  not  be  made  until  a 
sufficiently  prolonged  record  of  the  run-off  has  been  secured. 
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The  preliminary  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  675,  Fifty -sixth  Congress,  first  session,  and  on  pages 
2833^2836  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

Amount  expended  to  June  30,  1900,  was  $830.96. 

The  run-ojff  was  measured  during  the  past  year. 

July  1,1900,  balance  unexpended $4,169.04 

June  30, 1901,  amount  expended  during  fiscal  year 600. 86 

July  1, 1901,  balance  unexpended 3, 568. 18 

July  1, 1901,  outstanding  liabilities 86. 75 

July  1, 1901,  balance  available 3, 481. 43 

(See  Appendix  A  A  12.) 

SURVEY  MADE  IN  COMPLIANCE  WITH   RIVER  AND  HARBOR  ACT  APPROVED 

MARCH  3,  1899. 

Report  dated  June  4,  1900,  upon  survey  and  investigation  to  deter- 
mine the  causes  of  and  the  means  of  preventing  tlie  excessive  "floods  In  tlie 
Mississippi  River  between  the  Government  dam  at  Sandy  LaTcs  and 
Bralnerd^  Mlnn,^  and  the  effect  thereof  on  t/ie  interests  of  navigation 
was  submitted  by  Major  Abbot  through  the  division  engineer.  Three 
plans  are  presented,  estimated  to  cost,  respectively — 

1.  Bymeansof  levees 1750,000 

2.  Bymeansof  a  canal 937,000 

3.  By  straightening  the  present  channel  by  means  of  cut-offs 1, 796, 000 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  113,  Fifty-sixth  Congress,  second  session.  (See  also  Appendix 
A  A  13.) 

The  local  officer  was  also  charged  with  the  duty  of  making  survey  of 
flowage  lines  of  WinniMgoshisk^  Leech  Lake^  PoTcegama  Falls^  and 
Pine  River  Keservoir^  Mississippi  Rhei\  and,  if  possible,  report 
thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session. 

EXAMINATIONS  MADE  IN   COMPLIANCE   WITH   EMERGENCY   RIVER  AND 
HARBOR  ACT   APPROVED  JUNE   6,  1900. 

Preliminary  examinations  of  the  following  localities  were  made  by 
the  local  officer  and  reports  thereon  submitted  through  the  division 
engineer: 

7.  Prelim  Inary  exam inatlon  of  Warroad  Harhor  an d  Warroad  Rive7\ 
Mlmufsota. — Major  Abbot  submitted  report  June  21,  1900,  with  plan 
and  estimate  for  improvement  at  an  estimated  cost  of  145,000.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  92, 
Fifty-sixth  Congress,  second  session.     (See  also  Appendix  A  A  14.) 

J8.  Preliminary  exam  hiatlon  of  Loyig  Prairie  River  and  its  sources^ 
Minnesota, — Major  Abbot  submitted  report  August  2,  1900.  In  his 
opinion,  concurred  in  by  the  division  engineer  and  the  Chief  of  Engi- 
neers, improvement  of  the  locality  by  the  General  Government  is  not 
advisable.  The  report  was  transmitted  to  Congrass  and  printed  in 
House  Doc.  No.  97,  Fifty-sixth  Congress,  second  session.  (See  also 
Appendix  A  A  15.) 
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PLAN  AND  ESTIMATE  OF  COST  OF  RECTIFICATION  OF  MISSOURI  RIVER 
AT  ST.  JOSEPH,  MO.,  MADE  IN  COMPLIANCE  WITH  CONCURRENT  RES- 
OLUTION OF  CONGRESS  DATED  MARCH  1,  1901. 

Col.  Amos  Stickney,  Corps  of  Engineers,  president  Missouri  River 
Commission,  submitted  rejjort  November  28,  1900.  The  total  sum 
required  for  improvement  in  accordance  with  the  plan  presented  is 
$196,000.  The  report  was  transmitted  to  Congress  ana  printed  in 
House  Doc.  No.  506,  Fifty -sixth  Congress,  second  session.  (See  also 
Appendix  B  B.) 

ESTIMATE  OF  COST  OF  COMPLETION  OF  LOCK  AND  DAM  NO.  1,  BREN- 
NECKES  SHOALS,  OSAGE  RIVER,  MISSOURI,  MADE  IN  COMPLIANCE 
WITH  CONCURRENT  RESOLUTION  OF  CONGRESS  DATED  JANUARY  22, 
1901. 

Capt.  Charles  Keller,  Corps  of  Engineei-s,  secretary  Missouri  River 
Commission,  submitted  report  November  9, 1900.  The  estimated  cost 
of  completing  the  lock  and  dam  was  given  as  $20,000  in  addition  to  the 
balance  ($15,800)  available  November  1,  1900.  His  report  was  trans- 
mitted to  Congress  and  printed  in  Senate  Doc.  No.  109,  Fifty-sixth 
Congress,  second  session.     (See  also  Appendix  C  C.) 

IMPROVEMENT   OF    MISSOURI    RIVER   AT    AND  ABOVE  SIOUX  CITY, 

IOWA. 

This  district  was  in  the  charge  of  Capt.  H.  M.  Chittenden,  Corps  of 
Engineers.  Division  Engineer  Col.  J.  W.  Barlow,  Corps  of  Engineers 
(now  brigadier-general.  Chief  of  Engineers,  United  States  Army, 
retired),  to  Ma^'^  3, 1901,  and  Col.  S.  M.  Mansfield,  Corps  of  Engineers, 
since  May  9,  1901. 

1.  Missouri  River  between  Stvbhs  Ferry ^  Montana^  and  the  lower  limits 
of  Sioux  City^  Iowa, — The  river  distance  between  the  above  points  is 
1,660  miles.  By  its  physical  characteristics  this  portion  of  the  river 
is  divided  into  four  sections:  The  first,  Stubbs  Ferry  to  Greatfalls, 
Mont.,  130  miles,  is  the  navigable  portion  above  the  "Great  Falls;" 
the  second,  Greatfalls  to  Fort  Benton,  Mont.,  49  miles,  is  an  unnavi- 

fible  section,  occupied  by  cataracts  and  dangerous  rapids;  the  third, 
ort  Benton  to  Carroll,  Mont. ,  172  miles,  known  as  the  ''Rocky 
River,"  contains  numerous  rapids  and  rock  obstructions,  but  has 
carried  a  heavy  commerce;  the  fourth,  Carroll  to  Sioux  City,  1,309 
miles,  known  as  the  "Sandy  River," is  characterized  by  muddy  water, 
sand  bars,  and  a  shifting  channel,  with  easily  eroded  and  constantly 
eroding  banks.  Navigation  is  difficult  at  low  water,  due  to  the  too 
great  width  of  the  river  in  many  places.  The  upper  158  miles  forms 
a  transition  portion  between  the  ''Rocky"  and  ''Sandy"  rivers. 

For  work  above  Fort  Benton  there  has  been  no  appropriation  since 
June  3,  1896,  and  the  work  has  been  dropped  from  the  list  of  those 
requiring  regular  reports. 

Between  Fort  Benton  and  Carroll  work  has  been  carried  on  at  the 
following  points: 
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At  Fort  Benton^  Mont, — The  river  and  harbor  act  of  March  3, 1899, 
appropriated  $5,0(K)  for  repairing  the  levee  at  Fort  Benton  and  con- 
fining the  river  within  its  present  limits. 

No  work  had  been  done  by  the  General  Government  in  this  locality 
prior  to  the  passage  of  this  act.  The  project,  approved  January  23, 
1900,  provides  for  the  expenditure  of  the  above  appropriation  in  revet- 
ting the  bank  in  front  of  the  town.  Under  this  project  436  linear  feet 
of  bank,  was  protected  from  further  erosion  by  revetment  in  July- 
September,  1900. 

To  June  30,  1900,  $150.43  had  been  expended. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1901,  was 
$4,843.98. 

At  Judith^  Mont. — The  river  and  harbor  act  of  March  3,  1899, 
appropriated  $5,000  for  repairing  the  south  bank  of  the  river  at  Judith, 
Mont. 

No  work  had  been  done  by  the  General  Government  in  this  vicinity 
except  the  closing  of  the  chute  behind  Norris  Island  by  a  dam  con- 
structed in  1891  as  a  part  of  the  general  improvement  of  the  river 
between  Fort  Benton  and  Carroll. 

The  project,  approved  July  19,  1899,  for  the  expenditure  of  the 
above  appropriation  provides  for  the  protection  by  revetment  of  so 
much  of  the  south  bank  as  the  funds  will  permit,  tinder  this  project 
830  linear  feet  of  bank  was  protected  from  further  erosion  by  revet- 
ment in  July-September,  1900. 

To  June  30,  1900,  $115.94  had  been  expended. 

Amount  expended  during  fiscal  year  ending  June  30,  1901,  was 
$4,850.77. 

Between  Carroll  and  Sioux  City  work  has  been  carried  on  at  the  fol- 
lowing points: 

Atntmmrck  Harbor. — For  report  on  work  previous  to  1900  see 
former  reports. 

The  project,  adopted  May  27, 1899,  for  expenditure  of  the  allotment 
of  $40,000  from  tne  appropriation  of  March  3,  1899,  provides  for 
repairing  existing  works,  constructing  a  dike  and  revetment  on  the 
right  bank  above  the  bridge,  if  found  necessary,  and  continuing  down- 
stream, so  far  as  funds  will  permit,  the  left-bank  protection  below  the 
bridge. 

Under  this  project,  to  the  close  of  the  fisoal  year  ending  June  30, 
1900,  on  the  right  bank  the  ffroup  of  dikes  constructed  above  the 
bridge  in  1895  had  been  repaired  ana  1,913  linear  feet  of  bank  had  been 
protected  by  revetment;  on  the  left  bank  below  the  bridge  500  linear 
feet  of  bank  iust  above  the  railroad  warehouse  and  900  linear  feet  of 
bank  below  tne  revetment  constructed  in  1897  had  been  protected  by 
revetment. 

To  June  30,  1900,  $111,471.54  had  been  expended  at  this  locality. 

Total  amount  expended  during  fiscal  year  ending  June  30, 1901,  was 
$1,788.85,  of  which  $250.70  was  for  maintenance. 

By  the  work  done  on  this  reach  the  tendency  of  the  river  to  cut 
through  above  the  bridge  to  the  Heart  River  has  been  checked  and 
further  erosion  at  the  site  of  the  works  has  been  prevented. 

The  works  constructed  on  this  reach  are  in  fairly  good  condition, 
but  require  slight  repairs  from  time  to  time. 
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At  Pierre  and  Fc/i't  Pierre, — For  report  6n  work  previous  to  1900 
see  former  reports. 

The  project,  adopted  June  19, 1899,  for  the  expenditure  of  the  allot- 
ment of  $40,000  from  the  appropriation  of  March  3, 1899,  provides  for 
protecting  the  head  of  Marion  Island  and  closing  the  chute  behind  it; 
for  extending  the  present  Marion  Island  revetment  to  the  foot  of  the 
island-  for  remiring  the  present  works  and  raising  the  shore  ends  of 
the  dikes  at  tierre,  and  for  constructing  so  mucn  of  two  proposed 
dikes  on  the  Pierre  side^as  remaining  funds  will  permit. 

Under  this  project  to  the  close  of  the  fiscal  year  ending  June  30, 
1900,  the  head  of  Marion  Island  had  been  protected  by  1,790  linear 
feet  of  revetment,  the  Marion  Island  dam  had  been  extended  300  feet, 
and  the  work  of  repairing  and  strengthening  the  dam,  which  had  been 
damaged  by  the  high  water  accompanying  the  spring  break-up  of  1900 
and  of  raismg  the  oam  and  the  head  of  the  island  above  extreme  high 
water,  which  was  thought  necessary  to  insure  the  permanence  of  the 
work  at  this  point,  hadbeen  begun  and  half  completed. 

To  June- 30,  1900,  $106,705.79  had  been  expended  at  this  locality. 

Amount  expended  for  maintenance  of  improvement  during  nscal 
year  ending  June  30,  1901,  was  $737.73. 

Total  amount  expended  during  fiscal  year  ending  June  30, 1901,  was 
$11,412.27. 

The  work  of  raising  the  Marion  Island  dam  and  the  head  of  the 
island  above  extreme  nigh  water,  which  was  in  progress  at  the  end  of 
the  last  fiscal  year,  was  finished  in  September,  1900. 

The  work  done  in  this  locality  has  stopped  the  flow  of  water  through 
the  chute  behind  Marion  Island. 

The  works  so  far  constructed  in  this  locality  are  in  fairly  good  con- 
dition, but  will  require  slight  repairs  from  time  to  time. 

At  Yankton. — For  report  on  work  previous  to  1900  see  former 
reports. 

The  project  adopted  April  19, 1899,  for  the  expenditure  of  the  allot- 
ment of  $40,000  from  the  appropriation  of  March  3, 1899,  provides  for 
continuing  the  construction  of  dikes. 

Under  this  project  2,450  linear  feet  of  3-row  dike  was  constructed 
during  the  fiscal  year  ending  June  30,  1900. 

To  June  30,  1900,  $68,305.40  had  been  expended  at  this  locality. 

Amount  expended  for  maintenance  of  improvement  during  fiscal 
year  ending  June  30,  1901,  was  $126.40. 

Total  amount  expended  during  fiscal  year  ending  June  30, 1901,  was 
$2,331.39. 

No  construction  work  was  done  in  this  locality  during  the  fiscal  year 
except  some  minor  repairs  to  dikes. 

By  the  work  so  far  done  the  channel  has  been  forced  over  consider- 
ably toward  Yankton,  and  the  portion  of  the  Nebraska  bank  covered 
by  the  dikes  has  been  protectea  from  further  erosion.  The  works  so 
far  constructed  in  this  locality  are  in  good  condition  but  will  require 
slight  repairs  from  time  to  time.  * 

At  Elkpoint. — For  report  on  work  prior  to  1900  see  former  reports. 

The  project  adopted  June  22,  1899,  for  the  expenditure  of  the  allot- 
ment of  $20,000  from  the  appropriation  of  March  3,  1899,  together 
with  the  balance  from  the  appropriation  of  June  3,  1896,  provides  for 
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beginning  the  protection  of  the  left  bank  opposite  the  town,  the  works 
to  consist  of  revetment  and,  where  necessar}^  to  fair  out  the  shore  line, 
of  short  permeable  dikes. 

Under  this  project  2,124  linear  feet  of  revetment  was  constructed 
during  the  fiscal  year  ending  June  30,  1900. 

Congress  in  the  sundry  civil  act  of  June  6, 1900,  directed  that  $10,000 
additional  to  the  amount  already  apportioned  from  the  appropriation 
of  March  3,  1899,  should  be  expended  at  Elkpoint. 

The  project  adopted  June  29, 1900,  for  the  expenditure  of  this  addi- 
tional allotment,  provides  for  the  continuation  of  the  revetment. 

Under  the  above  projects  2,440  linear  feet  of  revetment  was  con- 
structed during  the  nscal  year. 

To  June  30,  1900,  $24,531.72  had  been  expended  at  this  locality. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1901,  was 
$18,378.56. 

The  work  thus  far  done  has  protected  from  further  erosion  the  por- 
tion of  the  river  bank  covered.  The  works  constructed  in  this  locality 
are  in  good  condition,  except  some  slight  damage  caused  by  recent 
high  water,  which  will  be  repaired  as  soon  as  concUtions  are  favorable. 
Slight  repairs  will  be  needed  from  time  to  time. 

Opposite  Slmix  City  to  opposite  ElkrmnL — The  Nebraska  bank  of 
the  Missouri  River  in  front  of  South  Sioux  City  had  been  protected 
for  about  4,000  feet  upstream  from  the  lower  bridge  and  lor  about 
6,400  feet  upstream  from  the  upper  bridge  by  revetments  constructed 
by  the  owners  of  the  respective  bridges,  lietween  these  two  revet- 
ments about  4,270  linear  feet  of  bank  was  unprotected  and  was  being 
rapidly  eroded.  -The  project,  adopted  July  24, 189.6,  contejnplated  the 
expenditure  of  the  funds  provided  by  the  river  and  harbor  act  of  June 
3,  1896,  in  revetting  this  unprotected  bank,  in  repaving  the  upper 
bank  for  300  feet  farther  upstream,  and  in  protecting  the  head  or  the 
work  by  a  short  pile  dike.  The  work  forms  part  of  a  geneml  plan, 
described  under  report  upon  work  at  Sioux  City,  for  the  improvement 
of  the  river  in  this  vicinity. 

The  revetment  was  completed  in  the  fall  of  1896  and  the  dike  in 
March,  1897. 

The  project  adopted  December  23,  1899,  for  the  expenditure  of  the 
$25,000  appropriated  by  the  river  and  harbor  act  of  March  3,  1899, 
provides  for  protecting  the  right  bank  of  the  river  with  standard 
revetment  used  on  this  section  of  the  river,  from  Jackson  Chute  as  far 
down  the  river  as  funds  will  permit. 

Under  this  project  2,288  linear  feet  of  revetment  was  constructed 
during  the  fiscal  year  ending  June  30,  1900,  and  1,600  linear  feet  dur- 
ing the  fiscal  year  ending  June  30, 1901,  making  a  total  of  3,888  linear 
feet  of  continuous  revetment. 

To  June  30,  1900,  $52,658.50  had  been  expended  at  this  locality. 

Amount  expended  during  fiscal  year  ending  June  30,  1901,  was 
$7,351.29. 

The  works  so  far  constructed  in  this  locality  are  in  good  condition, 
but  will  require  slight  repairs  from  time  to  time. 

At  Sioux  City.—^he  river  above  Sioux  City  was  extremely  unstable.  ^ 
Several  cut-offs  had  occurred  in  recent  years,  causing  radical  changes 
in  channel,  increased  slope,  and  a  large  amount  of  erosion  on  banks 
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opposite  Sioux  City.  For  the  purpose  of  checking  this  erosion  work 
was  begun  in  1878  and  continued  in  eac^h  succeeding  year  until  1882. 
The  works  constructed  were  of  an  experimental  type,  and  have  since 
been  destroyed  or  abandoned  by  the  river. 

In  1889  a  group  of  9  dikes  was  built  at  the  center  of  the  Sioux  City 
front  to  check  a  dangerous  erosion  and  fair  out  the  bank  line.  In  1895 
2  dikes  were  built  lust  above  this  group  and  2  dikes  of  the  group 
strengthened.  In  the  same  year,  under  a  project  for  the  expenditure 
of  ^0,000  appropriated  by  the  sundry  civil  act  of  March  2,  1895,  a 
group  of  16  short  dikes  were  built  near  the  upper  limits  of  the  city  to 
protect  the  bank  there.  This  latter  work  formed  part  of  a  general 
plan  submitted  at  the  same  time  for  the  rectification  of  the  river  from 
about  2i  miles  above  the  mouth  of  the  Big  Sioux  River  to  near  the 
lower  limits  of  the  citv,  at  an  estimated  cost  for  the  portion  below  the 
Big  Sioux  River  only  of  $400,000. 

The  project,  adopted  June  10,  1897,  for  the  expenditure  of  the 
$40,000  allotted  from  the  appropriation  of  June  3,  1896,  provided  for 
protecting  the  lower  portion  of  the  city  front  (below  the  Floyd  River), 
for  making  necessary  repairs  to  existing  dikes,  and  for  applying  the 
balance  to  such  work  as  might  afterwards  be  found  necessary. 

Under  this  project  the  Iowa  bank  from  the  mouth  of  the  FWd 
River  to  a  point  about  7,400  feet  below  had  been  protected  by  a 
revetment  824  feet  in  length  and  by  20  short  pile  dikes. 

The  pix)ject,  adopted  July  2,  1900,  for  the  expenditure  of  the  allot- 
ment oi  $20,000  from  the  appropriation  of  March  3,  1899,  together 
with  the  small  balance  left  over  from  previous  appropriations,  pro- 
vides for  revetting. the  river  bank  from  the  Combination  Bridge  down- 
stream as  far  as  the  funds  will  permit. 

Under  this  project  2,900  linear  feet  of  revetment  was  constructed. 
Some  minor  repairs  were  made  during  the  fiscal  year  to  the  dikes  con- 
structed in  1895. 

To  June  30,  1900,  $229,740.77  had  been  expended  at  this  localitjr. 

Amount  expended  for  maintenance  of  improvement  during  fiscal 
year  ending  June  30,  1901,  was  $121.88. 

Total  amount  expended  during  fiscal  year  ending  June  30, 1901.  was 
$18,399.59. 

Ice  harbors, — The  adopted  project  provides  for  the  construction  of 
two  ice  harbors,  which  were  afterwards  located  at  Rockhaven,  near 
Mandan,  N.  Dak.,  and  on  the  Big  Sioux  River  (upper  limits  of  Sioux 
City)  near  its  confluence  with  the  Missouri. 

To  June  30,  1899,  $42,762.75  had  been  expended,  by  which  the  two 
ice  harbors  had  been  completed. 

Total  ea^eiiditures, — ^Total  expenditures  on  the  Missouri  River 
between  Stubbs  Ferry  and  Sioux  City  to  June  30,  1900,  except  for 
snagging,  were  about  $1,547,096.28.  In  addition  about  $10,000  was 
expended  on  the  general  river  survey  above  Stubbs  Ferry. 

The  estimates  submitted  for  construction  are  intended  to  be  applied 
in  continuing  the  work  begun  at  the  several  points.    The  work  at  none 
of  these  points  has  been  carried  far  enough  so  that  it  can  be  abandoned 
^  without  risk  of  loss  of  what  has  already  been  done. 

The  estimates  for  maintenance  are  intended  to  be  applied  in  repair- 
ing damage  to  the  works  due  to  deterioration  or  caused  by  high  water, 
ice,  and  drifting  logs. 
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July  1,  1900,  balance  unexpended a$93,287. 50 

June  30,  1901,  amount  expended  during  fiscal  year 69, 366.  70 


July  1,  1901,  balance  unexpended 23, 930. 80 

July  1 ,  1901,  outstanding  liabilities 9, 648. 78 

July  1,  1901,  balance  available 14,282.02 


'Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  i^dition  to 
the  balance  available  July  1,  1901 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  DDL) 

2.  Lnpravimf  Uppet*  Mmnurl  River  by  magging, — In  its  original 
condition  the  "Sandy  River"  between  Carroll  and  Sioux  City  was 
greatly^  obstructed  by  snags,  and  to  a  less  extent  by  loose  rocks. 

The  original  project,  adopted  in  1890,  provides  for  removing  the 
obstructions  ana  the  temporary  improvement  of  the  worst  shoals,  at 
an  estimated  cost  of  150,000  annually.  The  work,  begun  in  1891,  has 
been  continued  in  each  subsequent  year  under  allotments  and  appro- 
priations for  this  purpose. 

The  expenditures  to  June  30,  1900,  were  $376,144.60.  Three  snag 
boats  haa  been  constructed  or  purchased,  and  had  been  opeiuted  as 
funds  permitted. 

The  river  has  been  kept  fairly  clear  of  snags  and  obstructions  over 
the  portions  used  by  commercial  boats. 

One  boat  was  in  commission  125  days  during  the  past  fiscal  year. 
The  results  were  320  snags  and  miscellaneous  obstructions  removed,  330 
trees  cut  on  caving  banks,  and  1,748  miles  of  river  passed  over. 

A  machine  shop  has  been  erected  at  the  Sioux  ice  harbor,  and 
equipped  with  machinery,  principally  for  use  in  repairing  snag  boats. 

COMMERCIAI.  STATISTICS. 

Amount  of  freight  carried  on  the  Missouri  River  above  Sioux  City,  loioa. 


Calendar  year— 

Tons. 

Calendar  year— 

Tons. 

1887 

13,961 
12,896 
16,728 
14,072 
14,211 
17,292 
19,481 

1894 

87,936 
21,264 
10.368 
17,106 
626,896 
23,041 
27,179 

1888 

1895 !'. '.'.'.'.. 

1889 

1896 

1890 

1897 

1891 

1898 

1892 

1899 

1893 

1900 

a  Decrease  of  S210.27  from  amount  Ktated  in  the  1900  report,  explained  as  follows: 
Increase: 

Befundment  by  Capt.  H.  M.  Chittenden,  U.  S.  A.,  November  16, 1900 SI.  38 

Refundment  by  Capt  H.  M.  Chittenden,  U.  8.  A.,  June  22, 1901 79 


2.12 


Decrease: 

Elimination  of  balances  of  works  authorized  to  be  dropped  from  list  of  duties,  as  per  the 
1899  report: 

Allotment  for  *'  Between  Greatfalls  and  Stubbs  Ferry  •  • 

Allotment  for  "  At  and  near  Greatfalls " 

Allotment  for  "  In  front  of  Sioux  City" 

Allotment  for  ice  harbors  and  river  nurvey 


43.03 

11.86 

28.20 

129.30 

212.39 
2.12 

210.27 

b  Includes  700  tons  carried  above  Greatfalls,  estimated;  also  1,000,000  feet  B.  M.  lumber  rafted  above 
Stubbs  Ferry,  estimated. 


Lees., 


Decrease. 
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No  new  lines  of  transportation  were  established  during  the  fiscal 
year  1901. 

July  1,  1900,  balance  unexpended '$16,917.05 

June  30,  1901,  amount  expended  during  fiscal  year 16, 309. 34 

July  1,  1901,  balance  unexpended 1, 607. 71 

July  1,  1901,  outstanding  liabilities 646. 67 

July  1,  1901,  balance  available 1,061.04 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1 ,  1901 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  D  D  2.) 

EXAMINATION     MADE    IN    COMPLIANCE    WITH    EMERGENCY    RIVER    AND 
HARBOR  ACT  APPROVED  JUNE   6,  190Q. 

Report  upon  preliminary  examination  of  Si/mx  River^  South  Dakota,, 
with  a  view  to  tlie  construction  of  a  dam  for  tlie  storage  of  waiter  of 
said  stream  in  Lake  Kampeska  arid  Lake  Poinsett^  loith  an  estirruxte  of 
the  capacity  of  said  reservoir  and  the  feasibility  of  utilizing  the  sanu\ 
was  submittea  through  the  division  engineer  hj  Captain  Chittenden, 
November  16,  1900.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  93,  Fifty -sixth  Congress,  second  session. 
(See  also  Appendix  D  D  3.) 

IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY, 
AND  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSP:E. 

This  district  was  in  the  charge  of  Lieut.  Col.  M.  B.  Adams,  Corps  of 
Engineers,  to  July  18,  1900,  in  the  temporary  charge  of  Maj.  Dan  C. 
Kingman,  Corps  of  Engineers,  from  July  18.  1900,  to  September  20, 
1900,  and  in  the  charge  of  Lieutenant-Colonel  Adams  since  September 
20,  1900. 

Jf.  Obion  River^  Tennessee. — ^This  stream  is  situated  in  northwestern 
Tennessee,  taking  its  rise  in  Henry  and  Weakley  counties.  It  has  a 
north  and  south  fork  that  unite  about  85  miles  alK)ve  its  mouth  in  the 
Mississippi  River  some  6  miles  below  the  Missouri  and  Arkansas  State 
line.  Tne  head  of  navigation  is  regarded  as  at  Obion,  Tenn.,  where 
it  is  crossed  by  the  Illinois  Central  Railroad. 

The  present  project  provides  for  the  maintenance  of  a  clear  channel, 
free  from  snags,  trees,  etc.,  at  a  cost  of  some  $2,600  per  year.  These 
operations  have  been  productive  of  an  improved  channel  between 
Obion,  Tenn.,  and  the  mouth  of  the  river,  by  the  removal  of  the  drift, 
snags,  and  obstructing  timber.  In  1893  a  small  steamboat,  with  tow, 
was  enabled  to  ascend  the  river — the  tirst  in  fifty  years. 

The  amount  expended  in  these  operations  to  the  close  of  the  fiscal 
year  ending  June  30,  1900,  was  $19,971.09. 

During  tne  fiscal  year  ending  June  30,  1901,  the  work  done  was  as 
follows:  Leaning  trees  cut,  5,202;  trees  deadened,  3,859;  logs  lying 

'  Decrease  of  $9.18  from  amount  stated  in  the  1900  report,  explained  as  follows: 
Increase: 

Refundment  by  Capt.  H.  M.  Chittenden,  U.  S.  A.,  November  16,  1900 $2. 70 

Decrease: 

Elimination  of  balance  turned  into  the  Treasury  as  per  the  1899  report. . .  11. 88 

11.88 
2.70 

Decrease 9.18 
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along  bank  cut  up  to  prevent  being  carried  into  channel  at  high  water, 
3,625;  snags  cut,  2,160;  snags  removed,  1,816. 

It  is  proposed  to  use  the  balance  of  available  funds  in  continuing 
channel  work  from  Obion,  Tenn.,  to  mouth  of  river  and  for  care  of 
plant. 

In  view  of  the  fact  that  operations  on  the  Obion  and  Forked  Deer 
rivers  are  of  precisely  the  same  nature,  as  well  as  owing  to  some  con- 
fusion that  appears  to  have  existed  regarding  the  proper  separation  of 
the  work  on  these  streams,  with  their  common  channel  for  3^  miles 
immediately  above  their  common  exit  into  the  Mississippi,  it  is  recom- 
mended by  the  officer  now  in  local  charge  that  the  two  streams  be  here- 
after considered  together,  being  called  the  "Obion  and  Forked  Deer 
rivers,"  and  in  appropriating  for  them  that  a  sum  equal  to  what  is  now 
sepaiutely  allowea  for  the  maintenance  of  each  be  appropriated  as  one 
item  for  the  maintenance  of  both  as  one  stream.  I  concur  in  this 
recommendation. 

The  commerce  of  this  stream  consists  principally  of  lumber  cut  by 
numerous  sawmills  on  or  near  the  river  and  which  reaches  a  market  by 
way  of  the  Mississippi  River.  So  far  as  could  be  ascei-tained,  the 
commerce  during  the  calendar  year  1900  aggregated  about  170,113 
tons,  having  an  estimated  value  of  $449,822;  passengers  carried,  900. 

It  is  believed  that  the  improvements  have  given  material  aid  to 
navigation. 

Comparative  statement  of  traffic  for  five  years. 


Tons. 


Calendar  year — 

1898 60,269 

1899 67,852 

1900 170,113 

July  1,  1900,  balance  unexpended $3,528.91 

June  30,  1901,  amount  expended  during  fiscal  year 2, 257. 15 


Fiscal  yeai^-  Tons. 

1896 66,616 

1897 (») 

1898 18,263 


July  1,  1901,  balance  unexpended 1, 271.  76 

July  1,  1901,  outstanding  liabilities 3. 00 

July  1,  1901,  balance  available 1,268.76 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 2,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  E  1.) 

S.  Forked  Deer  River ^  Temiessee. — This  stream  carries  off  most  of 
the  precipitation  that  falls  in  Carroll,  Gibson,  Henderson,  Madison, 
Chester,  and  Crockett  counties,  Tenn.,  and  finds  its  exit  now  into  the 
Mississippi  River  through  the  lower  3^  miles  of  the  Obion  River,  and 
therefore  joins  its  waters  to  the  Mississippi  about  5  miles  below  the 
Missouri  and  Arkansas  State  line. 

The  project  for  the  improvement  of  this  river  provides  for  continu- 
ing the  improvement  by  removing  snags,  cypress  knees,  logs,  drift, 
leaning  trees,  and  other  surface  obstructions,  and  including  the  removal 
of  bars  and  shoals  from  Dyeraburg,  Tenn.,  to  the  Mississippi  River,  a 
distance  of  about  33  miles,  so  as  to  deepen  the  channel  and  make  it 
navigable  for  crafts  at  a  3-foot  stage  or  higher.  This  project  was 
approved  July  24,  1896,  based  on  the  provisions  of  the  act  of  June  3, 
1896.    (See  Annual  Report  of  the  Chief  of  Engineers  for  1898,  p.  1873.) 


'  Not  jjiven. 


Digitized  by  LjOOQIC 


460       BEPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

These  operations  have  been  productive  of  an  improved  channel, 
though  of  course  no  increased  depth  of  channel  has  resulted  or  is  to 
be  expected. 

The  amount  expended  under  the  present  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1900,  was  $5,448.37,  and  the  total  amount 
expended  to  that  date  on  improvement  of  the  river  and  its  forks, 
including  the  above,  was  $30,448.37. 

During  the  fiscal  year  ending  June  30, 1901,  the  channel  was  cleared 
from  the  mouth  of  the  Forked  Deer  River  to  Dyersburg,  Tenn.,  the 
head  of  navigation  on  North  Fork.  The  work  done  was  as  follows: 
Leaning  trees  cut,  3,813;  snags  cut,  1,595;  trees  deadened,  996;  snags 
removea,  688;  logs  lying  along  banks  cut  up  to  prevent  being  carried 
into  channel  at  high  water,  2,485. 

The  balance  of  available  funds  will  be  applied  to  clearing  the  chan- 
nel of  surface  obstructions,  reducing  bars  and  shoals  where  necessary 
from  Dyereburg,  Tenn.,  to  mouth  of  Forked  Deer  River,  and  to  main- 
tain the  improved  channel  of  the  North  Fork,  South  Fork,  and  main 
stream,  ana  to  care  of  plant. 

In  view  of  the  fact  that  operations  on  the  Obion  and  Forked  Deer 
rivers  are  of  precisely  the  same  nature,  as  well  as  owing  to  some  con- 
fusion that  appears  to  have  existed  regarding  the  proper  separation  of 
the  work  on  these  streams,  with  their  common  channel  for  3i  miles 
immediatel}'  above  their  common  exit  into  the  Mississippi,  it  is  recom- 
mended by  the  oflBcer  now  in  local  charge  that  the  two  streams  be  here- 
after considered  together,  being  called  the  ''Obion  and  Forked  Deer 
rivers,''  and  in  appropriating  for  them  that  a  sum  equal  to  what  is  now 
separately  allowea  for  the  maintenance  of  each  be  appropriated  as  one 
item  for  the  maintenance  of  both  as  one  stream.  1  concur  in  this 
recommendation. 

The  commerce  of  this  stream  and  its  navigable  branches  consists 

Srincipally  of  logs  and  timber  products  in  rafts.     Quite  a  number  of 
atboats  have  been  used  in  connection  with  steamboats  during  the 
year. 

So  far  as  could  be  ascertained,  the  commerce  for  the  calendar  year 
1900  aggregates  about  43,794  tons,  having  an  estinaated  value  of 
$175,395;  passengers  carried,  900. 

The  improvements  thus  far  have  given  material  aid  to  the  lumber 
interests  involved. 

Comparative  stalemeni  of  traffic  for  five  years. 

Fiscal  year—  Tons.  |  Calendar  year—                                  Tons. 

1896 104,010  I  1898 56,256 

1897 80,258  j  1899 50,770 

1898 21,363  |  1900 43,794 

July  1,  1900,  balance  unexpended $2,551.63 

June  30,  1901,  amount  expended  during  fiscal  year 1, 368. 12 

July  1,  1901,  balance  unexpended 1,183.51 

July  1,  1901,  outstanding  liabilities 21.50 

July  1,  1901,  balance  available 1,162.01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  E  2.) 
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3.  Cumhef'larid  River ^  Tennessee  and  Kentucky. — (a)  Bdow  Nashville 
{191  //?«7«^).— Operations  for  the  improvement  of  this  section  of  the 
river  date  as  far  back  as  1832.  Congress  made  five  appropriations  for 
it  prior  to  1839,  $20,000  of  which  was  to  be  expended  below  Nashville, 
and  the  balance,  $135,000,  on  the  river  ffenemily. 

A  survey  of  the  Cumberland  River  below  Nashville  was  made  under 
the  provisions  of  act  of  August  11,  1888,  to  ascertain  whether  it  was 
necessary  to  establish  locks  and  dams  thereon. 

The  existing  project  is  based  on  the  above-named  survey  and  con- 
templates the  extension  of  the  lock  and  dam  system  of  the  upper  river 
over  a  considemble  portion  of  the  river  below  Nashville  by  the  con- 
struction of  7  locks  and  dams,  commencing  at  or  near  Harpeth  Shoal 
(Lock  A)  and  ending  at  Big  Eddy  Shoal  (Lock  G);  the  Iocks  to  be  52 
feet  wide  and  280  feet  long,  with  lifts  varying  from  8i^  to  11^  feet, 
and  aggregating  some  70  feet.  The  project  also  includes  the  improve- 
ment oi  the  Kentuck}^  Chute  at  the  mouth  of  the  river  according  to 
the  recommendation  of  the  Board  of  Engineer  oflScers,  June  16,  1888 
(Annual  Report  of  the  Chief  of  Engineers  for  1888,  p.  1628),  the  neces- 
sary channel  work  below  Lock  G,  and  the  removal  of  surface  obstruc- 
tions, snagjs,  logs,  etc.,  below  Nashville.  The  total  estimated  cost  of 
the  entire  improvement  is  $1,964,500  (Annual  Report  of  the  Chief  of 
Engineers  for  1890,  pp.  2151-2161). 

Inasmuch  as  the  shoals  near  the  mouth  of  Harpeth  River  constitute 
the  most  formidable  obstruction  of  the  Cumberland  below  Nashville, 
it  is  proposed  to  press  the  work  on  Lock  A  and  its  accessories  to  com- 
pletion at  the  earliest  possible  date.  Appropriations  aggregating 
1250,000  have  been  made  for  this  work  under  the  new  or  canalized 
river  project. 

The  expenditures  to  June  30,  1900,  under  this  project  amounted  to 
$226,390.28,  of  which  $12,815  was  for  maintenance.  The  condi- 
tion of  the  work  at  Lock  A  at  the  present  time  may  be  briefly  stated 
as  follows: 

The  masonry  of  the  lock  and  the  abutment  is  completed,  except  the 
concrete  in  the  head  bay  of  the  lock.  Most  of  the  stone  filling  for  the 
dam,  riprapping,  and  paving  is  on  hand,  being  the  refuse  from  the 
quarry  m  getting  out  dimension  stone. 

No  funds  being  available,  the  work  on  the  Lower  Cumberland  is 
entirely   suspended,  the   engineer  property,  buildings,  and  floating 

Elant  being  m  charge  of  a  watchman.     The  small  balance  still  availa- 
le,  $648.87,  will  be  applied  to  care  of  i)lant. 

The  cost  of  maintenance  of  the  river  in  its  present  condition  by  the 
removal  of  surface  obstructions,  logs,  snags,  etc.,  is  about  $5,000  per 
annum,  and  this  amount  can  be  profitably  expended  for  such  work 
during  the  fiscal  year  1903. 

The  reported  tonnage  for  the  calendar  year  1900  aggregates  407,088 
tons,  having  an  estimated  value  of  $5,140,616. 

(Jamparative  statement  of  traffic  for  five  years. 


Fiscal  year—  Tons. 

1896 40,676 

1897 32,703 

1898 71,674 


Calendar  year —  Tons. 

1898 120,232 

1899 263,608 

1900 407,088 
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July  1,  1900,  balance  unexpended $23, 609.  72 

Amount  received  on  account  of  transfer  of  public  property 161. 96 

23,771.67 
June  30,  1901,  amount  expended  during  fiscal  year 22, 896. 50 

July  1,  1901,  balance  unexpended 875. 17 

July  1,  1901,  outstanding  liabilities 226. 30 

July  1,  1901,  balance  available 648.87 

Amount  (estimated)  required  for  completion  of  existing  project 1, 714, 500. 00 

Amount  that  can  be  profitably  ex|)enaecl  in  fiscjal  year  endine  June 
30, 1903,  for  works  of  improvement  and  for  maintenance,  in  addition 

to  the  balance  available  July  1, 1901 600,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Above  N(i%hvllh{S57  miles), — Operations  for  the  improvement  of 
this  river  were  commenced  by  the  States  of  Kentucky  and  Tennessee 
as  early  as  1830.  Congress  made  five  appropriations  for  it  as  early  as 
1889,  ag^repting  $155,000. 

The  existmg  project  for  the  canalization  of  the  Cumberland  River 
above  Nashvifle  is  based  on  reports  of  an  examination  and  survey  in 
1882  and  1883  (Annual  Report  of  the  Chief  of  Engineer  for  1884,  p. 
1()()2  et  seq.)  and  on  the  acts  of  Septeml)er  19, 1890,  and  July  13, 1892. 

By  act  of  September  19,  1890,  Congress  provided  that  of  the  gen- 
eral appropriation  for  improving  Cumberland  River  above  Nashville, 
$50,000  might  be  expended  in  commencing  the  improvement  at  Smith 
Shoals,  and  by  acts  of  July  13,  1892,  and  August  18,  1894,  it  was  pro- 
vided that  $10,000  of  a  like  general  appropriation  might  be  used  *Mn 
the  improvement  of  the  river  above  the  town  of  Burnside." 

This  scheme  of  improvement  comprehends  the  construction  of  23 
locks  and  dams  below  Burnside  and  6  locks  and  dams  at  Smith  Shoals, 
above  Burnside;  and  it  intends  to  provide  a  complete  sj'^stem  of  lock- 
age from  Nashville,  Tenn.,  to  Rock  Castle  River,  so  as  to  afford  a 
channel  depth  of  6  feet,  the  locks  to  be  52  feet  wide  and  280  feet  long, 
with  lifts  varying  from  10  to  12  feet,  at  an  estimated  cost  of  $8,500, OW 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1896,  p.  1916).  Of 
this  amount  $1,695,000  has  been  appropriated.  ' 

The  amount  expended  to  June  30,  1900,  under  the  present  project 
for  a  system  of  locks  and  dams  from  Nashville,  Tenn.,  to  head  of 
Smith  Shoals,  mouth  of  Rock  Castle  River,  Kentucky,  was  $1,521,832. 02, 
of  which  sum  $20,252.94  was  expended  on  the  Smith  Shoals  section. 

During  the  past  fiscal  year  active  operations  were  in  progress  at 
Lock  No.  1  under  contract,  and  at  Lock  5  by  hired  labor. 

At  Lock  No.  1  the  contractors  carried  on  their  work  of  construction 
of  lock  approaches  and  abutment  protection  until  the  end  of  November, 
1900,  when  the  season^s  work  was  closed  on  account  of  high  water. 
Active  operations  were  resumed  May  13,  1901,  and  were  in  progress 
at  the  close  of  the  fiscal  year.  An  extension  of  time  until  December 
31, 1901,  was  gmnted  these  contractors  for  completion  of  their  contract. 

A  statement  of  the  work  done  under  this  contract  is  given  in  Appen- 
dix E  E  3  of  this  report. 

There  is  a  balance  of  $41,799.04  remaining  of  the  appropriation  of 
March  3,  1899,  which  this  contract  will  practically  exhaust. 

The  masonry  of  lock  walls  and  abutments  Nos.  1,  5,  6,  and  7  are 
completed;  Lock  No.  2  will  require  no  dam  abutment,  and  the  dam 
abutments  of  Locks  3  and  4  are  still  to  be  provided. 


Digitized  by  LjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS. 


463 


With  the  completion  of  the  operations  now  in  progress  at  Locks  1 
and  5,  the  work  remaining  to  be  done  in  order  that  the  seven  locks  (1 
to  7,  inclusive)  mav  be  made  operative  is  estimated  to  cost  $898,740.15, 
as  per  the  detailed  report  referred  to  in  the  accompanying  appendix. 

There  is  a  balance  of  $16,955.39  applicable  to  Locks  21  and  22  that 
is  expected  to  be  applied  in  getting  out  stone  for  Lock  21  when  fur- 
ther appropriations  for  this  section  are  made. 

The  sites  of  the  six  locks  and  abutments  of  dams  of  the  Smith  Shoals 
section  have  been  approved  and  authority  granted  to  Obtain  the  lands 
by  voluntary  purchase  if  practicable,  otnerwise  by  condemnation. 
Abstracts  of  title  to  all  the  sites  have  been  procured,  the  records  being 
brought  up  to  April  18,  1898.  No  further  action  has  yet  been  taken 
to  acquire  any  or  the  sites.  There  is  a  balance  of  $9,747.06  available 
for  this  work. 

No  operations  for  clearing  the  river  of  surface  obstructions  were 
carried  on  during  the  year,  owing  to  lack  of  funds.  The  annual 
expenditure  for  these  open-channel  operations  is  estimated  at  $5,000. 

The  commerce  of  the  Cumberland  River  above  Nashville  for  the 
calendar  year  1900,  as  nearly  as  could  be  ascertained,  aggregated 
289,218  tons,  having  an  estimated  value  of  $8,395,055;  passengers 
carried,  17,906. 

The  Bowman  Transportation  Line  was  established  during  the  fiscal 
year  for  business  on  the  Upper  Cumberland. 

Comparaiire  statanerU  of  traffic  for  Jive  years. 


Fiscal  year—  Tons. 

1896 48,393 

1897 82,675 

1898 89,776 


Calendar  year —  Tons. 

1898 124,518 

1899 294,763 

1900 289,218 


July  1,  1900,  balance  unexpended |1 73, 167. 98 

June  30,  1900,  amount  expended  during  fiscal  year .■ 66, 177. 52 

July  1,  1901,  balance  unexpended 106,990.46 

July  1,  1901,  outstanding  liabilities 1, 965. 90 

July  1,  1901,  balance  available 105,024.56 

July  1, 1901,  amount  covered  by  uncompleted  contracts 


24,027.37 


Amount  (estimated)  required  for  completion  of  existing  project 6, 805, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  available  July  1,  1901 600,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  E  3.) 

i,  Meiamying  sunken  vessels  or  craft  obstrvjcting  or  endangering  navi- 
gation.— The  steamer  W,  K,  Phillips  sunk  on  or  about  December  14, 
1897,  on  the  north  bank  in  the  north  chute  of  Dover  Island. 

Repoi-ted  as  dangerous  to  navigation,  September  10,  1900.  Report 
made  on  wreck  to  Chief  of  Engineers  September  26,  1900.  Removal 
authorized  October  6, 1900,  under  provisions  of  act  of  March  3, 1899. 

Under  date  of  September  26,  1900,  the  engineer  officer  in  charge 
reported  that  it  would  be  economical  to  the  Government  to  defer  work 
of  removal  until  the  United  States  snag  boat  could  do  so  in  the 
regular  season's  work,  clearing  away  obstructions  in  the  river  below 
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Nashville.     A  snagging  party  was  not  sent  out  owing  to  the  failure  of 
the  river  and   harbor   bill  to  become  law.     Therefore  the  wreck,  at 
the  close  of  the  tiscal  year,  had  not  been  removed. 
(See  Appendix  E  E  4.) 

IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 

This  district  was  in  the  charge  of  Maj.  Dan  C.  Kingman,  Corps  of 
Engineers,  to  May  2, 1901,  and  in  the  charge  of  Mai.  John  G.  D.  Knight, 
Corps  of  Engineers,  since  that  date.  Division  Engineer,  Col.  Henry 
M.  Robert,  Corps  of  Engineers  (now  brigadier-general,  Chief  of 
Engineers,  Unit^  States  Army,  retired),  to  May  2,  1901,  and  Col. 
Amos  Stickney,  Coi-ps  of  Engineers,  since  May  9,  1901. 

TENNESSEE   RIVER  SYSTEM. 

The  Tennessee  River  and  its  principal  tributaries  fonn  a  system  of 
internal  waterways  capable  of  bein^  navigated  more  than  1,350  miles 
by  steamboats.  In  addition  to  this  it  is  still  farther  navigable  by  rafts 
and  flatboats  for  a  distance  of  more  than  1,050  miles,  thus  making  a 
system  of  navigable  water  of  the  United  States  2,400  miles  in  extent. 

Notwithstanding  the  many  obstructions  which  still  exist  in  the  river 
and  the  difficulties  and  dangers  of  navigation,  there  were  78  different 
steamboats  of  an  aggregate  tonnage  of  10,468  tons  and  359  barges 
with  a  carrying  capacity  of  108,274  tons  employed  during  the  year 
1900  upon  the  sj^stem. 

In  addition  to  these  a  large  amount  of  lumber  was  ti^ansported  in 
rafts  and  a  considerable  amount  of  material  was  moved  in  flatboats,  of 
which  no  record  could  be  obtained.  The  statistics  actually  collected 
show  that  there  were  transported  upon  the  river  during  that  year 
more  than  68,000  passengers  and  2,1^,114  tons  of  freight,  valued  at 
$18,140,508. 35. 

1.  Teiuiessee  Rivet\ — (a)  above  Chattanooga^  Tenn.  {188  miles). — In 
its  original  condition  this  section  of  the  river  was  obstructed  by  rock 
reefs,  DO wlders,  gravel  bars,  and  by  sn^s  brought  down  by  freshets. 
The  depth  of  water  on  the  bars  varied  from  10  inches  to  30  inches  at 
low  water,  and  the  current  was  at  some  places  as  great  as  6  miles  an 
hour. 

The  present  plan  of  improvement,  based  upon  a  survey  made  in 
1891-1893,  is  to  obtain  a  3-ioot  low-water  navigation  channel  between 
Chattanooga  and  the  mouth  of  the  French  Broad  River,  at  an  estimated 
cost  of  $650,000. 

The  total  amount  expended  to  June  30,  1895,  under  the  original 
project  was  $293,255.83. 

i  rom  the  adoption  of  the  present  project,  to  June  30,  1900,  $95,033 
had  been  expenaed. 

At  ordinary  low-water  stages  boats  dmwing  2  feet  can  navigate  this 
section. 

The  commerce  on  the  river  has  increased  and  the  cost  of  water  trans- 
poi*tation  has  been  reduced.  The  total  value  of  freight  carried  on  this 
portion  of  the  river  during  the  calendar  year  ending  December  31, 
1900,  was  $3,847,629.30. 

There  were  not  sufficient  funds  on  hand  at  the  beginning  of  the  year 
to  do  any  work.  The  unexpended  balance  of  the  appropriation  was 
exhausted  in  caring  for  floating  plant  and  the  property  stored  thereon. 
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July  1,  1900,  balance  unexpended $2,711. 17 

June  30,  1901,  amount  expanded  during  fiscal  year 2, 660. 04 

July  1,  1901,  balance  unexpended 51. 13 

July  1,  1901,  outstanding  liabilities 50. 63 

July  1,  1901,  balance  available .60 

Amount  (estimated)  required  for  completion  of  existing  project 555, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(5)  Chattanooaa^  Tenn,^  to  Riverton^  Ala.^  {237.3  miles). — ^The  origi- 
nal condition  of  the  river  from  Chattanooga  to  Browns  Ferry  was 
unfavorable  to  navigation,  the  channel  being  obstructed  by  rock  reefs, 
bars,  bowlders,  and  projecting  rocky  points,  permitting  the  passage  of 
vessels  from  six  to  nine  months  annually.  From  Browns  Ferry  to 
Florence  it  was  navigable  only  at  unusual  high-water  stages,  owing  to 
the  obstructions  known  as  Big  and  Little  Muscle  shoals.  Navigation 
between  Florence  and  Rivei-ton,  Ala.,  was  limited  to  about  six  months 
annually,  owing  to  the  obstructions  known  as  Colbert  and  Bee  Tree 
shoals. 

The  existing  project  of  improvement  is  as  follows: 

(1)  Bjr  blasting  and  dredging  to  remove  existing  obstructions  to 
navigation  at  Ross  Towhead,  in  the  mountain  section,  at  Bridgeport 
and  Uuntersville,  and  elsewhere  on  the  river. 

(2)  Building  a  canal  14.6  miles  long,  70  to  120  feet  wide,  and  6  feet 
deep,  to  permit  navigation  past  the  river  obstruction  known  as  Big 
Muscle  Shoals,  and  a  canal  li  miles  long  to  enable  vessels  to  avoid  the 
obstruction  known  as  the  Elk  River  Shoals. 

(3)  Constructing  at  Little  Muscle  Shoals  a  canal  about  3  miles  long 
and  6  feet  deep. 

(4)  Constructing  a  canal  8  miles  long,  150  feet  wide,  and  7  feet  deep, 
past  the  Colbert  and  Bee  Tree  shoals  obstructions. 

The  total  amount  exoended  to  June  30,  1900,  was  $4,627,445.04. 

This  expenditure  had  resulted  in  the  completion  of  the  Big  Muscle 
Shoals  and  Elk  River  Shoals  canals  and  their  approaches  at  a  cost  of 
$3,181,726.50,  and  in  the  improvement  of  Little  Muscle  Shoals  by 
excavation  and  the  construction  of  wing  dams,  whereby  its  navigation 
was  greatly  improved;  but  as  the  results  show  that  the  requisite  depth 
could  not  be  obtained  in  this  manner,  the  new  project  for  a  canal  at 
Little  Muscle  Shoals  was  adopted  October  29,  1890. 

In  like  manner  the  Bee  Tree  and  Colbert  shoals  were  temporarily 
improved  at  a  cost  of  $62,243.41.  This  was  before  the  adoption  of  the 
present  project  for  the  lateral  canal. 

The  masonry  of  the  lift  lock  at  Colbert  Shoals  has  been  completed, 
and  the  right  of  wav  for  the  canal  has  been  purchased  and  paid  for. 

At  several  localities  the  channel  depth  at  low  water  is  less  than  3 
feet,  and  at  four  localities  it  ranges  from  1  to  1.8  feet. 

The  appropriation  of  March  3,  1899,  provided  funds  for  the  survey 
of  that  portion  of  the  river  which  haa  not  heretofore  been  mapped. 
This  portion  lies  between  Shellmound,  a  short  distance  above  Bridge- 

B)rt,  Ala.,  and  the  head  of  Browns  Island,  a  short  distance  below 
ecatur.     The  total  length  of  this  part  of  the  river  is  136  miles.     This 
survey  was  completed  March  25,  1901, 
ENG  1901 30 
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At  Colbei-t  Shoals,  owing  to  the  small  balance  of  funds  on  hand,  the 
work  was  limited  to  quarrying  stone  for  guard  lock  of  canal  and  pres- 
eiTation  and  care  of  property. 

July  1,  1900,  balance  unexpended $57, 080. 99 

June  30,  1901,  amount  expended  during  fiscal  year 38, 005. 71 

July  1,  1901,  balance  unexpended 19, 075. 28 

July  1,  1901,  outstanding  liabilities 6,658.24 

July  1,  1901,  balance  available 12,417.04 

Amount  (estimated)  required  for  completion  of  existing  project . .  . .  5. 127, 939. 81 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  for  works  of  improvement  and  for  maintenance,  ii^  ad- 
dition to  the  balance  available  July  1 ,  1901 600, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Below  Rivertmiy  Ala,  {226  rnHes).— Over  the  lower  196  miles,  a 
depth  of  3i  feet  exists  at  low  water;  on  the  remaining  and  upper  30 
miles,  not  over  24  inches  is  available. 

The  existing  project  of  improvement  is: 

(1)  Improving  the  river  by  dredging,  to  obtain  a  low -water  channel 
not  less  than  5  feel  deep  and  160  feet  wide;  and  (2)  protecting  Liv- 
ingston Point,  Kentuck}^  and  Tennessee  Island,  and  preservation  of 
harbor  of  Paducah,  Ky. 

During  the  year  the  U.  S.  dredge  Kentucky  removed  from  various 
points  in  the  channel  202,816  cubic  yards  of  gravel,  and  400  cubic 
yards  of  rock;  and  a  Government  snag  boat  pulled  196  snags,  53  logs 
and  stumps,  cut  666  overhanging  trees  and  760  saplings. 

The  work  at  Livingston  Point  and  Tennessee  Island  is  completed. 

July  1,  1900,  balance  unexpended $47,700.00 

June  30,  1901 ,  amount  expended  during  fiscal  year 29, 951 .  98 

July  1,  1901,  balance  unexpended 17,748.02 

July  1,  1901,  outstanding  liabilities 2,349.12 

July  1,  1901 ,  balance  available 15, 398. 90 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  nnprovement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,  1901 19,000.00 

Subniitte<l  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  set^tion  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  F  1.) 

2.  Operating  mid  care  ofMitscle  Shoals  Canal ^  Ttmnessee  River. — ^This 
canal  was  maintained  in  a  state  of  efficiency  and  readiness  for  use 
throughout  the  entire  year.  The  number  of  commercial  steamboats 
and  barges  that  used  it  during  the  calendar  year  ending  December 
31,  1900,  was  829,  and  the  freight  carried  was  14,881  tons,  woi-th 
*297,894.20.  The  number  of  lockages  was  3,165.  So  far  there  has 
been  a  steady  annual  increase  in  the  number  of  vessels  passing  through 
the  canal. 

During  the  past  five  months  a  steamer  of  305  tonnage  has  earned 
about  2,901  tons  of  freight  through  the  canal  on  regular  service 
between  Chattanooga  and  raducah,  Ky. 

The  canal  is  16  miles  in  length  and  has  11  locks.  It  has  a  railroad 
nearly  15  miles  in  length  ana  a  large  number  of  buildings  for  the 
occupanc}"  of  the  employees  of  the  United  States  and  for  other  purposes. 

The  amount  expended  on  operating  and  care  during  the  fiscal  vear 
ending  June  30,  1901,  was  $65,546.41. 
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A  dry  dock  was  completed  in  February,  1897,  and  since  that  time 
has  been  constantly  used  in  the  repair  of  the  Government  plant. 
(See  Appendix  F  F  2.) 

3.  French  Broad  and  Little  Pigeon  rivers^  Tennessee. — (a)  French 
Broad  River, — This  river  is  one  of  the  largest  tributaries  of  the  Ten- 
nessee. It  rises  in  North  Carolina,  flows  generally  in  a  westerly 
direction,  and  finally  unites  with  the  Holston  River,  in  the  State  of 
Tennessee,  to  form  the  Tennessee  River. 

In  its  original  condition  the  river  was  obstructed  by  rock  reefs,  sand 
and  gravel  bars,  and  hy  bowlders,  snags,  and  overhanging  trees,  and 
numerous  islands  in  the  river  divided  the  water  and  diminished  the  depth 
in  the  navigable  channels. 

The  project  for  its  improvement  is  based  upon  a  reconnaissance  made 
about  thirty  years  ago.  It  has  for  its  object  the  removal  of  surface 
obstructions,  the  excavation  of  channels  through  reefs  and  bars,  and 
the  concentration  and  regulation  of  its  flow  by  means  of  wing  dams 
and  training  walls,  so  as  to  secure  a  channel  depth  of  2i  feet  at  ordi- 
nary low  water  as  far  up  as  the  town  of  Leaavale,  a  short  distance 
below  the  mouth  of  the  Nolichucky. 

The  amount  expended  to  June  30,  1900,  was  $76,591.54.  This 
expenditure  resulted  in  the  improvement  of  navigation  below  Dand- 
ridge,  50  miles  from  the  mouth,  oy  deepening  and  clearing  the  channel, 
removing  natural  and  artificial  obstructions,  constructing  wing  dams, 
sills,  and  training  walls,  and  revetting  the  bank  where  necessary. 

The  total  value  of  freight  carried  on  the  French  Broad  River  during 
the  calendar  year  1900  was  $1,225,677.50,  or  more  than  fifteen  times 
the  total  amount  expended  on  the  river  since  the  improvement  was 
begun  by  the  United  States  in  1880. 

The  balance  available  is  too  small  to  permit  any  extensive  work  to 
be  undertaken  upon  the  river.  It  will  be  used  as  may  be  necessary  for 
the  repair  of  existing  works  and  for  dredging  at  such  points  as  may 
most  require  it. 

(J)  Little  Pigeon  River. — This  river  is  formed  by  the  junction  of  its 
east  fork  and  south  fork  at  Sevierville,  Tenn.,  and  flows  in  a  north- 
westerly direction  for  about  5  miles,  where  it  empties  into  the  French 
Broad  about  32  miles  above  Knoxville. 

In  its  original  condition  it  was  obstructed  by  rock  and  gravel  shoals 
and  by  rapids. 

The  project  provides  for  the  removal  of  the  bar  near  the  mouth  of 
the  river  and  the  removal  of  the  shoal  below  Catlettsburg  so  as  to 
permit  li^ht-draft  steamers  to  reach  that  place. 

A  channel  30  inches  deep  at  low  water  has  been  dredged  through  the 
bar  at  the  mouth  of  the  Little  Pigeon;  the  head  of  McCroskeys  Island 
has  been  riprapped,  and  the  dam  across  the  island  chute  repaired. 

It  is  impracticable  to  separate  the  freight  carried  on  the  Little 
Pigeon  River  from  that  carried  on  the  French  Broad,  as  the  same 
l>oats  are  engaged  in  the  trade,  and  the  Little  Pigeon  practically 
amounts  to  an  additional  landing  on  the  French  Broad. 

Owing  to  the  great  slope  of  the  Little  Pigeon  River,  it  is  subject  to 
sudden  and  violent  freshets,  and  these  bring  down  coarse  gravel  and 
bowlders,  which  tend  to  re-form  the  two  bars  which  now  obstruct  the 
navigable  portion  of  it.  Redredging  of  these  bars  will  be  necessary 
from  time  to  time,  and  the  improvement  can  never  be  considered  as 
completed. 
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The  river  and  harbor  act  of  July  13,  1892,  provided  that  of  the 
$16,000  appropriated  for  improving  French  Broad  River,  Tennessee, 
^1,000  *'may  be  used  in  removing  bar  or  shoal  in  Little  Pigeon  River." 

This  is  the  only  separate  appropriation  ever  made  for  this  river. 
The  navigable  portion  of  it  is  so  short,  about  2  miles,  in  reality  to 
amount  only  to  an  additional  landing  for  French  Broad  River  boats. 

July  1,  1900,  balance  unexpended $3,408.46 

June  30,  1901,  amount  expended  during  fiscal  year 941. 15 

July  1,  1901,  balance  unexpended 2, 467. 31 

July  1,  1901,  outstanding  liabilities 156.19 

July  1,  1901,  balance  available 2,311.12 

Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1, 1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  F  3.) 

4.  Clinch  River^  Teim^ssee, — ^This  river  rises  in  the  Cumberland 
Mountains  in  Virginia,  and  after  following  a  southwesterly  course 
empties  into  the  Tennessee  River  at  Kingston,  lO-t  miles  above  Chatta- 
nooga.    About  230  miles  of  the  river  lies  in  the  State  of  Tennessee. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  bowlders,  snags,  and  overhanging  trees. 

The  present  project  provides  for  cnannel  excavations,  removing  sur- 
face obstructions,  and  the  construction  of  wing  dams  and  training 
walls,  so  as  to  secure  a  navigable  channel  2  feet  in  depth  at  ordinary 
low  water  from  the  mouth  of  the  river  to  Clinton,  about  70  miles,  ana 
of  \\  feet  in  depth  from  Clinton  to  Haynes  (or  Walkers)  Ferry,  about 
75  miles.  From  Hajrnes  Ferry  to  Osborne  Ford,  in  Virginia,  a  dis- 
tance of  120  miles,  it  is  proposed  simply  to  remove  the  loose  rock  and 
bowlders,  reduce  the  rock  ledges,  remove  snags,  overhanging  trees, 
and  similar  obstructions,  so  as  to  assist  I'aft  ana  flatboat  navigation  at 
the  stages  at  which  the  river  is  ordinarily  used. 

The  amount  expended  to  June  30,  1900,  was  $*1:5,977.78,  which  had 
resulted  in  reducing  many  of  the  reefs,  removing  obstructions  from 
the  channel,  building  several  wing  dams  and  training  walls,  whereby 
the  channel  was  so  far  improved  as  to  enable  the  river  to  be  used  at 
stages  2  to  3  feet  lower  than  before  the  improvement  was  begun. 

The  balance  of  the  funds  remaining  on  hand  is  too  small  to  undertake 
any  extensive  work  of  improvement. 

July  1,  1900,  Imlance  unexpended $4,022.22 

June  30,  1901,  amount  expended  during  fiscal  year 732. 85 

July  1,  1901,  balance  unexpended 3,289.37 

July  1 ,  1901 ,  outstanding  liabilities 137. 17 

July  1,  1901,  balance  available 3, 152. 20 

f  Amount  that  can  be  profitably  expended  in  fiecal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  avail- 
able July  1,  1901 3,000.00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  F  4.) 
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5.  ElJcIiiver^  Temieasee  and  Alabama. — Elk  River  rises  on  the  west- 
ern slope  of  the  Cumberland  Mountains  in  the  south  central  poilion  of 
Tennessee,  flows  in  a  southwesterly  direction,  and  finally  empties  into 
the  Tennessee  River  about  30  miles  above  Florence,  Ala. 

Fayetteville,  Tenn.,  is  regarded  as  the  head  of  possible  naviration. 
Above  this  the  river  is  too  small  and  the  fall  too  great  to  admit  of 
improvement.  About  66  miles  of  the  navigable  portion  lies  in  Tennessee 
ana  34  miles  in  Alabama. 

In  its  original  condition  the  river  was  obstructed  by  low  bridges, 
milldams,  fash-trap  dams,  rock  reefs,  bowlders,  snags,  and  overhang- 
ing trees.  The  present  project  for  its  improvement  provides  for  the 
removal  of  surface  obstructions  below  the  point  where  it  is  crossed  by 
the  Louisville  and  Nashville  Railroad,  34  miles  above  the  mouth.  There 
are  no  milldams  below  this  point.  The  project  also  contemplates  cut- 
ting through  the  rock  reef  at  the  mouth  of  the  river,  so  as  to  permit 
the  easy  entrance  to  it  from  the  Tennessee  River. 

During  the  year  ending  December  31,  1900,  6  steamboats  and  28 
barges  navigated  the  river,  carrying  6,937  tons  of  freight,  valued  at 
$109,981.33. 

July  1,  1900,  balance  unexpended 1159.77 

June  30,  1901,  amount  expended  during  fiscal  year 159. 77 

(See  Appendix  F  F  5.) 

EXAMINATION   AND    SURVEYS    MADE    IN    COMPLIANCE   WITH    RIVER  AND 
HARBOR  ACT  APPROVED  MARCH   3,  1899. 

Preliminary  examination  and  surveys  of  the  following  localities  were 
made  by  the  local  engineer  and  repoits  thereon  submitted  through  the 
division  engineer: 

i.  Filial  report  on  survey  of  Hiwassee  River^  Ten/nessee^  from  its 
vnauith  to  the  mouth  of  the  Ocoee. — Major  Kingman  submitted  report 
September  13,  1900,  with  plan  for  improvement,  at  an  estimated  cost 
of  $71,126.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  77,  Fifty-sixth  Congress,  second  session.  (See  also 
Appendix  F  F  6.) 

2.  Preliminary  escammatioa  and  survey  of  Little  Tennessee  Rivei\ 
Tennessee^  from  its  mouth  to  the  slate  (marries  on  AJt/rams  Creek, — 
Major  Kingman  submitted  repoits  dated  May  19,  1899,  and  May  10, 
1900,  respectively.  The  estimated  cost  of  the  improvement  proposed 
is  $208,505.  The  reports  were  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  %^^  Fifty-sixth  Congress,  second  session.  (See  also 
Appendix  F  F  7.) 

S,  Final  report  on  survey  of  Holston  River ^  Tennessee^  from  its 
mxmth  to  Kings  Ford. — Major  Kingman  submitted  report  I^vember 
30,  1900.  Fstimates  are  submitted  for  improvement  by  the  usual 
methods  of  regulation  works  and  by  locks  and  dams,  but,  in  his  opinion, 
the  locality  is  not  worthy  of  such  expensive  improvements  at  this  time. 
He  submits  an  estimate  of  $5,000  for  improvement  by  removal  of 
channel  obstructions  and  the  cutting  of  overhanging  trees.  The  views 
of  the  local  officer  are  fully  concurred  in  by  the  division  engineer  and 
by  the  Chief  of  Engineers.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  218,  Fifty-sixth  Congress,  second  ses- 
sion.    (See  also  Appendix  F  F  8.) 

^.  Final  report  on  survey  of  Clinch  Rivet* ^  Tennessee. — Major  King- 
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man  submitted  report  August  3,  1900,  with  plan  for  improvement  at 
an  estimated  cost  of  $1,460,000.  His  report  was  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  75,  Fifty-sixth  Congress,  second 
session.     (See  also  Appendix  F  F  9.) 

The  local  oflScer  was  also  charged  with  the  duty  of  making  a  survey 
of  Tennessee  River  between  Chattanooga^  Te?in.^  and  Riverton^  Ala.^ 
and  a  repoii;  thereon  will  be  submitted  m  time  for  transmission  to  Con- 
gress at  its  next  session. 

IMPROVEMENT  OF  OHIO  RIVER. 

This  district  was  in  the  charge  of  Maj.  William  H.  Bixby,  Corps  of 
Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engi- 
neers (now  brigadier-general.  Chief  of  Engineers,  United  States  Army, 
retired),  to  May  2, 1901,  and  Col.  Amos  Stickney,  Coi*ps  of  Engineers, 
since  Ma^  9, 1901. 

1.  Ohio  River. — ^The  Ohio  River  from  Pittsburg,  Pa.,  to  its  mouth 
in  the  Mississippi,  near  Cairo,  111.,  has  a  length  of  about  1,000  miles. 
Its  total  drainage  area  is  about  210,000  square  miles.  The  total  popu- 
lation of  the  cities  and  towns  situated  immediately  upon  the  banks  of 
the  Ohio  and  its  principal  tributaries  is,  in  round  numbers,  1,800,000 
(census  of  1890). 

Ori{final  condition. — The  first  work  to  improve  the  navigation  of 
the  river  was  done  in  1825.  At  that  time  tne  river  was  obstnicted 
throughout  its  entire  length  by  snags,  rocks,  and  gravel  and  sand  bai-s, 
and  navigation  at  low  stages  was  exceedingly  difficult  and  dangerous, 
even  for  boats  of  onlv  1  or  2  feet  draft. 

Project. — ^The  work  on  the  Ohio  River  has  been  carried  on  in  pur- 
suance of  a  general  plan  which  has  been  followed  ever  since  the  work 
was  first  begun  in  1825. 

In  general  terms,  the  design  of  the  work  proposed  and  approved  is 
to  aianavigation  by  increasing  the  low-water  depth  in  the  cnannel,  so 
as  ultimately  to  secure  a  minimum  channel  depth  of  6  feet  at  low  water 
all  the  year  round  from  Pittsburg  to  the  mouth  of  the  river,  967  miles. 
This  is  to  be  accomplished  by  low  fixed  dams  at  islands,  confining  the 
water  to  a  single  channel;  by  dikes  where  shallow  bars  exist;  by  dredg- 
ing; by  the  removal  of  rocks,  snags,  and  other  obstructions,  and  hy 
the  further  addition  in  recent  years  of  movable  dams  in  the  upper  river  ' 
down  as  far  as  Marietta,  the  construction  of  which  is  provided  for  by 
special  appropriations  separate  from  those  for  the  general  improve- 
ment, the  latter  being  of  course  still  necessary,  although  to  a  lessened 
extent.  From  the  nature  and  extent  of  this  work  final  estimates  of 
cost  were  practically  impossible. 

Surveys,  fixed  dams  and  dikes,  dredging,  bank  protection,  etc., 
constituting  what  is  known  as  the  general  improvement  of  the  river, 
where  of  special  importance,  are  covered  by  subprojects,  as  follows: 

Mouth -of -Licking  Bar,  opposite  Cincinnati,  under  project  approved 
April  1,  1899,  for  removal  of  bar  to  200  feet  width  and  4  feet  depth. 
(Paid  for  out  of  general  funds.) 

Mound  City  Bar,  under  provisions  of  act  of  March  3,  1899,  and 
under  projects  of  April  1,  1899,  and  May  4,  1900,  for  dikes  and 
removal  of  bar  to  300  feet  width  and  6  feet  depth.  Unexpended 
balance  July  1,  1900,  |;i3,316.89;  July  1,  1901,  $13,096.42  (additional 
work  also  paid  for  out  of  general  funds). 
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Lawrenceburg  (Ind.)  embankment  repair,  under  provisions  of  act  of 
March  3,  1899.  Unexpended  balance  July  1, 1900,  ^,688.16;  July  1, 
1901,  nothing. 

Shawneetown  (111.)  embankment  repair,  under  provisions  of  acts  of 
July  1,  1898,  and  March  3, 1899.  Unexpended  balance  July  1,  1900, 
$15,321.17;  July  1,  1901,  $828.04. 

Evansville  (Ind.)  bank  protection,  under  provision  of  act  of  August 
18,  1894,  and  under  projects  of  1896  and  1897.  Unexpended  l>alance 
Julv  1,  1900,  $1,611.22;  July  1,  1901,  nothing. 

Evansville  (Ind.)  dikes  and  dredging,  under  provisions  of  act  of  June 
3,  1896,  and  under  projects  of  1895  and  1896.  Unexpended  balance 
Julv  1,  1900,  $3,994;  Julv  1,  1901,  nothing. 

Evansville  (Ind.)  harbor  dredging,  under  provisions  of  act  of  March 
3,  1899.  Unexpended  balance  July  1,  1900,  $19,982.91;  July  1,  1901, 
$12,884.08. 

Madison  (Ind.)  harbor  dredging  and  survey,  under  provisions  of  act 
of  March  3, 1899.  Unexpended  balance  July  1, 1900,  $15,408.03;  July 
1,  1901,  nothing. 

Golconda  (111.)  harbor  dredging,  under  provisions  of  act  of  March  3, 
1899,  and  under  projects  of  1899.  Unexpended  balance  July  1,  1900, 
$6,866.97;  July  1.  1901,  $6,615.60. 

Brooklyn  (111.)  harbor  dredging,  under  provisions  of  act  of  March  3, 
1899,  and  under  projects  of  1899.  Unexpended  balance  July  1,  1900, 
$9,564.09;  July  1,  1901,  $1,253.30. 

Ti^adewater  Bar  (Kentucky  and  Illinois)  below  Casey  ville,  under  proj- 
ect approved  May  9,  1900,  for  a  third  dike.  (Paid  for  out  of  general 
funds.) 

Surveys. — Marietta  to  mouth  of  Big  Miami,  to  determine  cost  of 
obtaining  6  feet  navigation  by  movable  dams,  etc.,  under  provisions 
of  act  of  March  3,  1899.  (The  emergency  river  and  harbor  a«t 
approved  June  6,  1900,  provides  for  continuing  and  completing  this 
survey  out  of  the  genei*al-improvement  funds,  and  final  report  will  be 
submitted,  if  possible,  in  time  for  transmission  to  CJongress  at  its  next 
session.) 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1900,  was  $5,995,868.81. 

The  work  accomplished  up  to  that  date  has  been  of  great  benefit  to 
navigation,  but  at  many  localities  good  results  can  be  obtained  only  by 
a  large  expenditure,  and  the  small  amount  available  yearly  for  the 
whole  river  prevents  much  desirable  work  of  improvement. 

The  work  done  during  the  year  is  as  follows: 

Laioreiiceburg  eivibanhnenU — Contract  work  completed  in  July. 

Shmoneetmon  einhajihvient. — Contract  work  completed  in  December. 

Evansville^  Ind, — Extension  of  dikes  and  repair  of  bank  protection. 
Contract  work  completed  in  September. 

Tradewater  dike. — ^Con tract  work  half  completed. 

Mound  City  dike. — One  thousand  yards  stone  delivered.  Work 
stopped  by  high  water. 

VKkes  and  dams  between  Pittsburg  and  Marietta. — Twenty  works 
examined  and  estimates  made  for  repair;  two  dams  repaired. 

Icepiei's. — All  piers  examined  and  estimates  made  for  repair.  Prep- 
arations have  been  made  for  renewal  of  ice  piers  at  Middlepoi-t  and 
Gallipolis,  and  for  construction  of  new  pier  at  Big  Hocking.  Unex- 
pended balance  July  1, 1901,  $44,044.78. 

Operatimis  of  United  States  dredges. — This  plant  was  employed  at 
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Mound  City  and  Brooklyn,  111.,  and  removed  54,241  cubic  yards  of 
material,  116  tons  snags,  logs,  and  rocks,  and  1  wreck.  Repairs  of 
dredges  were  in  progress  from  July  1  to  August  8,  1900. 

Hired  dredginq  plants, — Two  plants  hired  under  contract  were 
employed  at  Madison  and  EvansviUe,  Ind.,  and  removed  125,682  cubic 
yards  of  material;  at  ei^ht  other  points,  removed  32,085  cubic  yards; 
rocks  and  snags  removed,  85  tons. 

Survey  from  Marietta^  Ohio^  to  mouth  of  Big  Miami  River. — Work 
was  carried  on  vigorously  in  the  field  from  July  20  to  December  10; 
platting  and  tracing  of  maps  continued  to  end  of  year. 

Harbor  lines. — The  principal  field  work  was  that  of  special  investi- 
gations of  encroachments  along  the  river  over  its  entire  length,  which 
required  notices  to  the  offenders.  Notices  were  issued  in  many  cases 
through  the  master  of  the  United  States  snag  boat.  Oflice  work  in 
the  completion  and  issue  of  maps  and  other  data  was  continued  through 
the  year. 

Hesidts. — ^The  result  of  improvement  so  far  has  been  to  enable  light- 
draft  boats  to  run  all  througn  the  low-water  season,  where  they  were 
often  stopped  in  former  years  for  three  or  four  months  per  year.  The 
work  of  the  past  vear  was  specially  effective  in  this  respect  and  greatly 
reduced  the  length  of  suspension  of  navigation  above  Cincinnati  as  well 
as  below  Louisville.  The  present  extreme  low-water  depths  of  the 
Ohio  River  are  6  feet  above  Davis  Island  dam,  1.5  feet  thence  to 
Marietta,  and  2  feet  from  thence  to  its  mouth. 

Cmnmerce. — The  total  amount  of  freight  transported  during  the  cal- 
endar year  was  14,054,322  tons;  passengers,  3,881,582.  The  coal-boat 
traflSc  is  constantly  increasing  both  as  to  total  quantity  of  coal  and  as 
to  size  of  boats  and  the  number  of  boats  per  tow. 

A  single  coal  and  iron  tow  from  Cincinnati  to  Louisville  January  21, 
1901,  contained  40  barges  and  measured  1,170  feet  total  length  and  192 
feet  width,  with  about  8.5  feet  draft. 

No  new  lines  of  transportation  have  been  established  that  would 
materiallv  affect  the  aggregate  commerce  of  the  river. 

Estimates  and  recommendations. — ^The  general  surveys  of  the  year 
on  the  upper  half  of  the  river  show  channel  dredging  to  be  needed  at 
about  seventy -two  bars  between  Pittsburg  and  Cincinnati,  at  an  esti- 
mated cost  of  $992,000.  Such  dredging,  where  not  provided  for  by 
special  appropriations,  will  be  done  gradually  under  appropriations 
for  general  improvement.  Special  provision  /or  continuous  dredging 
by  one  or  more  Government  plants  appears  desirable. 

July  1,  1900,  balance  unexpended $397,173.23 

June  30,  1901,  amouut  expended  during  fiscal  year 159, 952. 3S 

July  1,  1901,  balance  unexpended 237,220,85 

July  1,  1901,  outstanding  Uabilities 3,818.22 

July  1, 1901,  balance  available 233,402.63 

July  1,  1901,  amount  covered  by  uncompleted  contracts 23, 072. 60 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1, 1901 400,000.00 

Submitted  in  compliance  with  retjuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  G  G  1.) 
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Z.  Operating  snag  hoat  on  tite  Ohio  River. — The  condition  of  the 
chann^  way  of  the  Ohio,  the  necessity  for  continuous  snag-boat  work, 
and  the  benefits  accruing  therefrom  to  river  commerce  are  plainly 
shown  by  the  yearly  reports  of  obstructions  removed,  which  obstruc- 
tions, if  permitted  to  remain,  would  make  navigation  highly  dangerous 
at  ordinary  stages  and  hazardous  at  any  time. 

The  project  tor  removing  obstructions  by  a  properly  equipped  snag 
boat  was  put  in  operation  in  1876,  the  boat  having  been  complet-ed  at  a 
cost  of  $125,125.24,  and  the  expense  of  operating  having  been  borne  by 
appropriations  for  improving  the  Ohio  River  until  1890.  The  river 
and  harbor  act  of  September  19, 1890,  provided  $25,000  yearly  for  this 
purpose,  and  the  act  of  June  3, 1896,  increased  the  yearlv  appropriation 
to  $50,000. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1900,  was  *27l,420.39. 

As  far  as  practicable,  removal  of  obstructions  is  carried  on  when- 
ever permitted  by  the  stage  of  water  and  the  absence  of  dangerous  ice. 
The  work  of  the  snag  boat,  in  connection  with  the  occasional  hire  of 
other  boats  and  the  sending  out  of  small  parties  when  the  snag  boat  is 
not  available,  maintains  a  channel  as  nearly  unobstructed  as  possible; 
a  large  and  important  part  of  the  work  being  the  removal  of  wrecked 
coal  barges  a«  soon  as  practicable  after  the  limit  permitted  by  law. 

In  this  way  during  xhe  year  the  snag  boat  went  over  the  entire 
length  (1,000  miles)  of  river,  and,  in  conjunction  with  the  various  hired 
plants  and  snagging  and  wrecking  parties,  removed  the  following 
obstructions:  1,093  snags,  16,764  cubic  yards  rock,  1,000  cubic  yards 
earth,  40  cords  drift,  38  large  ice-pier  timbers,  15  piles,  and  86  wrecks, 
which  latter  included  the  steamboats  IWiif  Kehy^  Comer  B^  City  of 
New  Orleans^  Potomac^  SUn^ta^  I[om(^*  B^  \V,  F,  Nhhet^Dick  Broimi^ 
John  Fodder ^  and  Charley  McDmiald, 

The  amount  expended  during  the  past  year  was  $41,118.47. 

(See  Appendix  G  G  2.) 

5.  Operating  and  care  of  Dams  Island  dam^  Ohio  River ^  near  Pltts- 
hurg^  Pa. — ^This  dam  is  the  first  of  the  series  for  the  slack-water 
improvement  of  the  upper  portion  of  the  river.  It  has  been  in  suc- 
cessful operation  since  1885  and  has  proved  to  be  of  great  benefit  to 
commerce  in  general,  and  especiall}"  to  coal  interests,  by  allowing  the 
harborage  of  coal  at  Pittsburg  in  large  quantities  while  awaiting 
stages  of  water  suitable  to  the  passage  of  the  boats  down  the  river  to 
its  mouth. 

The  amount  expended  up  to  June  30,  1900,  in  operating  this  dam 
and  keeping  it  in  repair  was  $232,923.09. 

During  ftie  year  the  dam  was  raised  once  and  lowered  twice  and 
was  up  for  146  da^^s. 

The  power  house  under  contract  was  completed;  a  steam  boiler,  two 
steam  pumps,  and  a  new  lock-gate  engine  were  installed;  repairs  made 
to  wickets,  service  bridge,  and  machinery;  awards  made  for  rebuild- 
ing both  guide  walls,  at  a  cost  of  $49,111.10;  $40,000  was  allotted  for 
renewal  of  back-channel  dam.  The  next  annual  estimate  includes 
$20,000  for  reconstruction  of  bear-trap  dam  and  $10,000  for  renewals 
on  service  bridge  and  weirs. 

The  amount  expended  during  the  year  was  $17,662.76. 

(See  Appendix  G  G  3.) 
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If..  Movable  dams^  Ohio  River. — ^For  150  miles  or  more  below  Pitts- 
burg the  narrow  channel  of  the  Ohio  River  is  so  greatly  obstructed  by 
bars  and  shoals  that  navigation  for  ordinary  vessels  is  much  inter- 
rupted and  for  the  numerous  coal  fleets  of  this  section  is  only  possible 
during  flood  stages.  The  movable  dam  at  Davis  Island  (completed  in 
1885)  nas  greatly  relieved  these  conditions  near  Pittsburg,  and  it  is 
evident  that  the  only  method  of  securing  the  desired  6-foot  navigation 
the  vear  round  is  by  a  continuation  of  this  system. 

The  construction  of  Dams  Nos.  2,  3,  4,  and  5  was  provided  for  by 
the  river  and:  harbor  act  of  eTune  3,  1896,  which  appropriated  funds 
for  the  purchase  of  the  sites  ''  in  accordance  with  the  project  submitted 
February  3,  1896,"  by  which  project  (Annual  Report  of  the  Chief  of 
Engineers  for  1896,  p.  2120)  the  estimated  cost  of  these  four  dams  was 
placed  at  *750,000  each,  making  a  total  estimated  cost  of  $3,000,000 
for  the  four.  Further  provision  was  made  in  the  acts  of  June  3, 1896, 
and  June  4,  1897,  which  authorized  contracts  to  be  let  for  so  much 
of  the  work  on  Dams  Nos.  2,  3,  4,  and  5  as  could  be  done  within  a 
$2,000,000  limit,  which  was  $1,000,000  less  than  the  total  estimated 
cost.  The  $2,000,000  has  now  been  entirely  appropriated  and  will  be 
all  pledged  during  the  coming  year.  The  estimates  of  final  cost  have 
been  revised  to  agree  with  the  experience  of  the  past  four  years  and 
are  now  placed  at  $900,000  per  dam,  or  $3,600,000  for  the  four.  This 
still  leaves  $1,600,000  necessary  to  be  appropriated  to  provide  for  the 
completion  of  work. 

At  No.  2  the  lock  construction  under  contract  was  completed  June 
14,  1900.  New  contracts  for  the  construction  of  500  feet  length  of 
navigable  pass  were  entered  into  April  29, 1901,  and  work  of  this  con- 
tract is  now  in  progress.  About  three-quarters  of  an  acre  of  land 
next  to  the  count}^  road  was  found  necessary  as  an  outlet  to  property 
already  owned,  and  its  acquisition  is  in  progress. 

At  No.  3  commencement  of  work  was  much  delayed  by  difficulties  in 
acquiring  title  to  the  land.  Lock  construction  under  contract  has 
been  continued  through  the  vear  and  is  about  three-quarters  done. 
The  removal  of  old  dikes  in  the  way  of  new  contract  work  and  in  the 
way  of  navigation  was  begun  under  contract  dated  August  3, 1900,  and 
is  now  completed.  Dredging,  under  the  same  contract,  to  make  a  tem- 
porary channel  for  use  during  construction  of  the  navigable  pass  is  still 
m  progress. 

At  No.  4  the  lock  construction  under  contract  at  the  beginning  of 
the  year  was  completed  January  31,  1901.  New  contracts  for  the  con- 
struction of  500  feet  length  of  navigable  pass  and  for  dredging  of  a 
temporary  channel  around  the  pass  were  awarded  in  June,  1901,  and 
contract  papers  are  under  execution. 

At  No.  5  commencement  of  work  was  much  delayed  by  difficulties 
in  acquiring  title  to  the  land.  Lock  construction  under  contract  has 
been  continued  through  the  year  and  is  about  nine-tenths  done. 

The  amount  expended  on  Dams  Nos.  2,  3,  4,  and  5  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1900,  was  $571,857.99. 

The  construction  of  Dam  No.  6,  now  building,  was  ordered  by  the 
river  and  harbor  act  of  September  19,  1890. 

The  lock  and  navigable  pass  have  been  built.  The  contract  work  on 
the  weirs,  piers,  ana  abutment,  entered  into  May  10,  1899,  has  been 
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continued  through  the  year  and  is  about  four-fifths  done.  The  lock 
gate,  maneuvering  apparatus  (including  power-house  machinery,  boats, 
etc.),  the  employees^  quarters,  storehouses,  and  grading,  paving,  rip- 
rapping,  etc.,  of  banks  remain  still  to  be  provided  for  by  further 
appropriations.  One  hundred  and  seventy-five  thousand  dollars  in 
addition  to  all  past  and  existing  appropriations  is  still  needed  for  such 
work. 

The  amount  expended  on  Dam  No.  6  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1900,  was  $736,882.50. 

The  river  and  harbor  act  of  March  3, 1899,  made  appropriations  for 
the  commencement  of  work  on  Dam  No.  13,  near  Wheeling,  and  Dam 
No.  18,  near  Marietta,  in  accordance  with  the  project  of  the  report  of 
December  28, 1898,  for  6  feet  of  water  the  year  round  by  movable  dams 
from  Pittsburg  to  Marietta,  at  a  cost  of  $850,000  jjer  dam.  It  also 
provided  that  continuing  contracts  might  be  entered  into  for  the  com- 
pletion of  such  work  at  Dams  Nos.  13  and  18  not  to  exceed  in  the 
ag^egate  $850,000  at  each  place.  So  far  $610,000  has  been  so  appro- 
priated. 

At  Dam  No.  13  title  to  the  land  has  been  acquired  and  contracts 
for  the  lock  have  been  awarded  and  the  contract  papers  are  under 
execution. 

At  Dam  No.  18,  title  to  land  was  acquired  and  plans  made  for  con- 
tract work  on  the  lock,  but  no  construction  work  actually  commenced. 
By  this  time  the  surveys  in  progress  on  the  river  below  showed  the 
desirability  of  relocating  this  dam  a  few  miles  farther  downstream. 
Such  relocation  being  approved  by  the  War  Department,  steps  were 
taken  toward  the  acquisition  of  title  to  the  new  site. 

The  amount  expended  on  Dams  Nos.  13  and  18  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1900,  was  $4,038.15. 

Commercial  statistics  are  appended  to  the  report  for  improving 
Ohio  River. 

CONSOLIDATED. 

July  1,  1900,  balance  unexpended $2,177,221.36 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 40, 000. 00 

2, 217, 221. 36 
June  30,  1901,  amount  expended  during  fiscal  year 488, 771. 95 

July  1,  1901,  balance  unexpended 1,728,449.41 

July  1,  1901,  outstanding  liabilities 3,612.04 

July  1,  balance  available 1,724,837.37 

July  1,  1901,  amount  covered  by  uncompleted  contracts *  399, 232. 33 

Amount  (estimated)  required  for  completion  of  existing  project 2, 865, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  additional  to  the  balance  available  July  1,  1901 *  655, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

*In  July,  1901,  additional  contracts  for  $522,556.50. 

*0f  this  amount  $3.55,000  is  for  continuing  construction  of  Dams  Nos.  2  to  6  and 
$300,000  for  work  on  Dams  Nos.  13  and  18  under  continuing  contract. 
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DAMS   NOB.    2,    3,    4,    AND  5. 

July  1,  1900,  balance  unexpended $1,468,475.30 

June  30,  1901,  amount  expended  during  fiscal  year 381, 538. 00 

July  1,  1901,  balance  unexpended 1,086,937.30 

July  1,  1901,  outstanding  liabilities 2,414.76 

July  1,  1901,  balance  available 1,084,522.54 

July  1,  1901,  amount  covered  by  uncompleted  contracts *350, 959. 02 

Amount  (estimated)  required  for  completion  of  existing  projet!t 1, 600, 000. 00 

DAM  NO.  6. 

July  1 ,  1900,  balance  unexpended |142, 784. 21 

June  30,  1901,  amount  expended  during  fiscal  year 82, 121. 31 

July  1,  1901,  balance  unexpended 60,662.90 

July  1,  1901,  outstanding  liabilities 675.32 

July  1,  1901,  balance  available 59,987.58 

July  1 ,  1901,  amount  covered  by  uncompleted  contracts 48, 273. 31 

Amount  (estimated)  required  for  completion  of  existing  project 175, 000. 00 

DAMS   NOS.    13   AND   18. 

July  1,  1900,  balance  unexpended $565,961.85 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1901 40, 000. 00 

605, 961. 85 
June  30,  1901,  amount  expended  during  fiscal  year 25, 1 12. 64 

July  1,  1901,  balance  unexpended 580,849.21 

July  1,  1901,  outstanding  liabilities 521.96 

July  1,  1901, l>alance  available 580,327.25 

July  1 ,  1901 ,  amount  covered  by  uncompleted  contracts (*) 

Amount  (estimated)  required  for  completion  of  existing  project 1, 090, 000. 00 

(See  Appendix  G  G  4.) 

5,  Survey  of  Licking  River ^  Kentucky. — The  river  and  harbor  act  of 
March  3,  1899,  appropriated  $10,CKX)  for  survey  of  Licking  River, 
Kentucky,  from  its  mouth,  opposite  Cincinnati,  Ohio,  to  Falmouth, 
Pendleton  County,  Ky. ,  and  for  estimate  of  the  cost  of  a  lock  and  dam 
at  or  near  Three-mile  Ripple,  about  3  miles  from  its  mouth. 

Final  report  dated  April  17,  1900,  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  645,  Fifty -sixth  Congress,  first  session,  and 
m  the  annual  report  of  1900,  at  page  3155.  Detailed  maps  have  been 
completed  for  future  reference  ana  use.  All  work  called  for  by  the 
provisions  of  the  appropriation  has  been  completed. 

July  1,  1900,  balance  unexpended $5,576.86 

June  30,  1901,  amount  expended  during  fiscal  year 2, 621. 86 

July  1,  1901,  balance  unexpended 2,955.00 

(See  Appendix  G  G  5.) 

*  In  July,  1901,  additional  contracts  for  $238, 421. 50. 

*  In  July,  1901,  contracts  for  $284,135. 
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EXAMINATION    AND    SURVEY    MADE    IN    COMPLIANCE  WITH    EMERGENCY 
RIVER  AND   HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Reports  on  examination  and  survey  of  the  Ohio  Eiver^  with  a  view 
to  the  construction  of  a jp  let' for  a  harbor  of  refuge  on  the  south  shore 
at  or  near  Maysville^  I{y,^  were  submitted  through  the  division  engi- 
neer by  Major  Bixby  September  6  and  November  24,  1900,  respec- 
tively. He  presents  a  plan  for  improvement  at  an  estimated  cost  of 
$21,000.  The  reports  were  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  148,  Fifty -sixth  Congress,  second  session.  (See  also 
Appendix  G  G  6.) 

IMPROVEMENT  OF  HARBOR  AT  PITTSBURG,  PA.,  OF  ALLEGHENY 
RIVER,  PENNSYLVANIA,  AND  OF  MONONGAHELA  RIVER,  WEST 
VIRGINIA  AND  PENNSYLVANIA. 

This  district  was  in  the  charge  of  Maj.  Charles  F.  Powell,  Corps  of 
Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engin- 
eers (now  brigadier-general.  Chief  of  Engineers,  United  States  Army, 
retired),  to  May  2, 1901,  and  Col.  Amos  Stickney,  Corps  of  Engineers, 
since  May  9,  1901. 

i.  Monongahda  River ^  West  Virgina. — Several  years  ago  the 
United  States  built  Locks  and  Dams  Nos.  8  and  9  on  the  Upper 
Monongahela  River,  which  extended  an  existing  slack  water  upstream 
to  beyond  Morgantown,  W.  Va.,  and  made  tnat  place  the  nead  of 
packet  navigation.  Previously  a  downstream  navigation  of  flats  and 
small  rafts  at  favoi-able  river  stages  only  was  conducted.  An  incon- 
siderable amount  of  rafting  continues  above  Morgantown.  Before 
the  improvement,  and  as  now  on  the  unimproved  part,  the  river  on 
low  stages  was  easily  forded  at  numerous  shoals  and  rapids.  Locks 
Nos.  8  and  9  are  of  sufficient  capacity  for  the  largest  packets  running 
on  the  river,  and  afford  minimum  sill  depths  at  pool  levels  of  nearl}^ 
5i  feet. 

The  river  and  harbor  act  of  1896  provided  for  the  extension  of 
slack  water  by  the  construction  of  six  locks  and  dams  between  Morgan- 
town  and  Falraiont,  W.  Va.,  25  miles  upstream,  at  a  limiting  cost  of 
$1,200,000. 

The  locks  and  dams  are  to  be  built  of  concrete.  The  total  lift,  64 
feet,  will  back  the  water  into  the  mouths  of  the  forks  of  the  river 
a  few  miles  above  Fairmont.  The  controlling  depth  on  the  lock  sills 
is  to  be  7  feet,  and  the  chambers  are  to  be  made  large  enough  to  take 
in  two  coal  boats  abreast,  or  of  the  sanie  width,  56  feet,  as  the  large 
locks  at  Dams  Nos.  1  to  4.  This  general  project  was  approved  March 
3, 1897. 

A  contract  made  in  1897  for  construction  of  all  the  locks  and  dams 
had  been  annulled  near  the  end  of  the  preceding  ^ear  for  failure  to 
prosecute  it  faithfully  and   diligently.     To  that  tune  the  masonry, 

Krt  ffuide  cribs,  and  part  gradme  of  Lock  No.  10  had  been  made, 
imNo.  10  built  except  at  a  middle  section  of  about  one-third  the 
full  length,  and  part  excavation  of  lock  pit  at  No.  11  made.  Besides 
this  contract  work,  lock  irons  for  Nos.  10,  11,  and  12  had  l>een  pur- 
chased on  offers  received  under  competition.  The  locks  and  dams 
were  readvertised  in  the  early  part  of  the  year  and  a  contract  awarded 
for  all  of  them.     This  contract  having  proved  a  failure,  the  works 
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were  a^in  readvertised,  and  then  for  a  fourth  time,  and  a  contract 
entered  into  for  each  of  the  three  sets  of  locks  and  dams. 

In  the  meantime  minor  operations  by  hired  labor  and  job  work  were 
conducted  at  Lock  No.  10  and  abutment  of  its  dam. 

On  the  new  contracts  work  was  begun  at  Nos.  11,  12,  and  13  in  the 
spring  or  early  summer,  but  progress  of  actual  construction  was  small, 
mainly  on  account  of  interruptions  by  continued  river  rises. 

The  total  amount  expended  on  the  improvement,  including  costs  of 
surveys,  examinations,  and  lands,  to  the  close  of  the  year  ending  June 
30,  1900,  not  including  outstanding  liabilities,  was  $573,815.73. 

The  traffic  at  Dam  9,  below  Morgantown,  was: 


Flueal  year. 

Paasen- 
gen. 

Freight 

1900 

Number.    Tons,  (a) 
'21,609          57,211 

1901 

16,523          XliSVl 

a  Tou8  of  2,000  pounds. 

July  1,  1900,  balance  unexpended ^1688,084.27 

June  30,  1901,  amount  expended  during  fis(»l  year 45, 296. 74 

July  1,  1901,  l)alance  unexpended 642, 787. 53 

July  1,  1901,  outstanding  liabilities 20,124.75 

July  1,  1901,  balance  available 622,662.78 


July  1 ,  1901,  amount  covered  by  uncomplete*!  contracts 494, 561.  78 

Amount  (estimated)  required  for  comnletion  of  existing  project 350, 000. 00 

Amount  that  can  l)e  profitably  exixenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1 ,  1901 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  H  H  1.) 

^.  Mimmujah^la  Biver^  Pennsylvania, — The  act  of  March  3,  1899, 
provided  for  enlargement  and  improvement  at  Lock  No.  6,  for  certain 
accessory  structures  at  Lock  No.  3,  and  for  floating  plant. 

The  amount  expended  on  the  improvement  to  close  of  vear  ending 
June  30,  1900,  was  $3,781,845.15,  inclusive  of  cost  (*3,769,073.88)  of 
the  slack-water  system  acquired  from  the  Monongahela  Navigation 
Company. 

The  project,  approved  Julv  22, 1899,  provides  for  lengthening  cham- 
ber at  Lock  6  6  leet,  rebuilding  its  lift  wall,  lowering  upper  sills  19 
inches  and  lower  sill  12  inches  (or  as  much  as  practicable),  building  a 
concrete  guide  wall  below  lock  in  prolongation  of  land  chamber  face, 
building  a  guard  wall  above  lock,  lengthening  dam  and  building  a  low 
movable  dam  on  its  fixed  part,  and  making  other  but  smaller  improve- 
ments at  the  lock;  at  Lock  3  to  extend  upper  guide  wall  300  feet  and 
build  a  timber  crib  deflecting  dike  above  the  lock;  to  build  a  repair 
steamer,  with  snagging  appliances  and  dipper  dredge,  and  two  dump 
scows;^  all  at  a  cost  not  exceeding  $186,556. 

During  the  year  the  works  at  Lock  3  were  completed,  making  the 
upper  entrance  to  the  lock,  which  had  been  difficult  and  dangerous, 
about  the  safest  and  most  convenient  one  on  the  river.  At  Lock  6,  its 
enlargement  and  improvement  were  completed,  thereby  making  the 
lock  chamber  as  long  a^s  that  of  the  single  lock  at  any  dam  downstream 
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from  the  lock,  depressing  its  lower  sill  from  4  feet  depth  to  5.5  feet 
at  pool  stage,  and  providing  good  aid  and  protection  to  boats  entering 
and  leaving  the  lock.  In  the  previous  year  the  lift  wall  had  been 
rebuilt  with  a  lowering  of  sills  of  1.6  feet,  or  to  the  same  pool  depth 
as  at  lower  sill  of  lock  next  upstream,  together  with  erection  of  new 
upper  gates,  floor  in  head  bay,  and  new  valves  at  filling  culverts.  These 
improvements  are  an  accommodation  to  boats,  and  especially  to  loaded 
coal  craft  which  ply  from  tipples  at  new  river  mines  in  Pool  6. 

Plans  and  specifications  were  prepared  for  a  repair  steamer. 

The  structures  named  in  the  appropriation  act  are  part  of  the  exten- 
sive slack-water  system  acquired  from  the  Monongahela  Navigation 
Company  in  1897.  A  history  of  the  system  and  an  estimate  of  cost  of 
its  enlargement  and  improvement  for  affording  adequate  accommoda- 
tion to  a  large  and  growing  traffic  are  given  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1897,  pages  2412-2424.  The  traffic  of  the 
river  is  hampered  and  restricted  bv  insufficient  capacity  and  conven- 
iences at  the  locks  and  in  the  pool  channels.  The  tonnage  of  the  river 
last  year  was  nearly  7,000,000;  in  the  previous  vear  it  was  about 
6,000,000.  The  least  pool-stage  depth  at  sills  is  4  feet,  and  obtains  at 
Lock  No.  5;  the  minimum  depth  at  low  water  is  increased  by  means  of 
flashboards  maintained  on  Dam  No.  4.  This  temporary  expedient  is 
uncertain  and  otherwise  very  unsatisfactory. 

The  reasons  for  a  recommended  appropriation  for  the  purchase  of  a 
small  parcel  of  land  at  cost  of  $12,500,  together  with  the  opinion  of 
the  engineer  officer  in  charge  that  $30,000  in  addition  could  advanta- 
geously be  applied  for  similar  purpose,  are  given  on  pages  479  and  480 
of  the  annual  report  for  1900. 

July  1,  1900,  balance  unexpended '$175,627.67 

June  30,  1901 ,  amount  expended  during  fiscal  year 73, 307. 46 

July  1,  1901,  balance  unexpended 102,320.22 

July  1,  1901,  outstanding  liabilities 6,710.67 

July  1,  1901,  balance  available 95,609.66 

(See  Apendix  H  H  2.) 

3.  Operating  and  care  ofhycks  and  darns ^  Monongahela  River, — The 
slack- water  system  of  the  Monongahela  River  comprises  9  dams  and 
sets  of  locks.  Locks  1  to  4  are  double  locks;  6  to  9  are  single  locks. 
Controlling  depths  on  sills  at  the  different  locks  at  pool  surface  vary 
from  4  to  6.7  feet.  Effort  is  made  to  provide  necessary  depths  during 
low  stages  for  8-foot  draft  boats  running  below  Dam  6  by  putting 
flashboards  on  the  dams,  but  this  is  an  uncertain  and  otherwise  unsatis- 
factory expedient.  The  locks  were  opei*ated  throughout  the  year, 
except  that  Lock  No.  5  was  closed  three  days  for  repairs;  Lock  No.  6 
for  one  hundred  and  fifty -three  days  (during  late  fall  and  winter)  for 
enlargement  and  improvement,  as  described  in  report  on  Monongahela 
River,  Pennsylvania,  and  Lock  No.  9  for  twenty-six  days  on  account  of 
collapse  of  its  lower  gates.  While  work  was  in  progress  at  Lock  6 
f  reignt  and  passengers  were  accommodated  by  means  of  inclined  trans- 
fers on  the  dam.     The  walls  at  all  the  locks  were  flooded  from  one 

*The  unexpended  balance  July  1,  1900,  reported  in  annual  report  for  1900,  should 
have  been  less  by  expenditures  made  from  appropriation  for  "Costs  of  condemna- 
tion, property  of  Monongahela  Navij?ation  Company,"  not  previously  reported,  viz: 
January  27,  1900,  Treasury  settlement  9630,  $200;  June  6,  1900,  Postal  Telegraph- 
Cable  Company,  telegram,  20  cents;  total,  |200. 20. 
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day  to  ten  days,  and  navigation  in  pools  8  and  9  was  closed  by  ice  from 
two  to  five  days. 

From  minor  to  considei'able  work  of  repair  or  renewal  at  the  vari- 
ous locks  and  dams  was  done.  Four  new  lock  gates  were  constructed 
and  6  partly  built  at  the  repair  yard,  and  a  set  of  gates  at  Lock  9 
rebuilt;  32,223  cubic  yards  of  material  was  dredged  at  lock  entrances 
or  pool  channels;  229  snags  or  stumps,  4  old  wrecks,  and  21  abandoned 
river  coal-tipple  or  protection  cribs  were  removed  from  the  pools 
above  Pittsburg  Harbor. 

The  amount  expended  for  opei^ating  and  care  of  the  locks  and  dams 
during  year  ending  June  30,  1901,  was  $159,496.37. 

COMMERCIAL  STATISTICS. 


Fiscal  year. 

Aggregate 
number  of 
lockages. 

Manimum 
Products. 

Eit  any  dam. 

Passengers. 

1898.... 

80,885 
84.230 
75,834 
77,986 

Tons,  (a) 
6,117,978 
6,954,955 
5,994,975 
6,856,507 

Number. 
157  098 

1899 

163,246 
192,652 

1900 

1901 

186,762 

a  Tons  of  2,000  pounds 

(See  Appendix  H  H  3.) 

^,  Ilarbo?'  at  Pittsburg^  Pa. — ^This  harbor  as  defined  by  harbor  lines, 
established  or  authorized,  extends  from  the  Davis  Island  dam  in  the 
Ohio  River  to  the  site  of  Allegheny  River  Dam  No.  2,  and  on  the 
Monongahela  River  to  McKeesport,  at  the  mouth  of  the  Youghiogheny 
River,  being  an  aggregate  length  of  river  of  27.5  miles.  The  part  of 
the  harbor  most  used  bv  waiting  coal  fleets,  and  called  the  lower  har- 
bor, lies  below  Dams  Nos.  1  on  the  Monongahela  and  Allcghenv,  and 
measures  8  miles  of  river.  The  general  widths  in  the  whole  harbor  at 
pool  surfaces  arc:  On  the  Ohio  about  1,100  feet,  on  the  Allegheny 
about  930  feet,  and  at  different  pai-ts  of  the  Monongahela  from  about 
750  to  950  feet.  The  maximum  dmft  which  could  lie  carried  over  the 
shoalest  place  in  the  coal-boat  channel  before  improvement  was  scant  8 
feet  at  pool  stage,  and  that  for  a  narrow  width.     The  harbor  was  and  is 


still  partly  obstructed  by  fillings  and  old  structures,  some  submerged, 
projecting  beyond  the  harbor  line.  Other  parts  of  the  channel  are 
irom  10  and  12  to  16  feet  and  even,  in  spots,  20  feet  in  depth.     When 


the  movable  dam  at  Davis  Island  is  down,  as  it  unavoidai)ly  is  some- 
times at  low  stages  of  river,  lower  harbor  depths  become  reduced  3  and 
4  feet  on  natural  mean  low  river,  to  the  serious  inconvenience  of  coal- 
boat  traffic,  and  at  still  lower  stiiges  cause  suspension  of  its  movement. 
Besides  harboring  coal  fleets  waiting  to  descend  the  Ohio  River,  a  large 
local  commerce  is  accommodated,  and  at  times  with  inconvenience. 
The  Monongahela  River  part  serves  as  a  refuse  from  Allegheny  River 
ice.  During  seasons  of  prolonged  low  stage  in  the  Ohio  waiting  coal 
fleets  almost  block  the  harbor.  Thus,  in  1893,  according  to  reliable 
records,  the  fleet  in  the  harbor  at  one  time  numbered  about  50  tow- 
boats  and  some  1,800  cmft,  carrying  more  than  1,000,000  tons.  In 
1895  the  fleet  contained  about  2,000  pieces,  having  cargoes  of  1,250,000 
tons.  On  June  30, 1900,  about  520,000  tons  of  coal  was  afloat,  besides 
that  intended  for  local  consumption.  The  ordinary  maximum  dmf t  of 
loaded  boats  plying  or  moored  in  the  harbor  is  8  feet.  The  tendency 
is  to  increase  the  draft.     Coal  boats  have  occasionally  come  into  the 
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harbor  from  the  Monongahela  River  drawing  from  8  feet  to  8  feet 
3  or  4  inches,  and  sometimes  even  as  much  as  8  feet  9  inches. 

The  act  of  March  3,  1899,  provided  for  completion  of  improvement 
of  this  harbor  upon  a  certain  estimate  of  cost.  The  estimate  proposed 
annual  maintenance  at  an  expense  of  $10,000,  which  item  has  since 
been  incorporated  in  the  adopted  project  for  the  improvement.  This 
project,  approved  Julv  11,  1899,  consists,  first,  in  dredging  a  channel 
throughout  the  lower  harbor,  where  needed,  10  feet  deep  at  pool  level 
and  500  feet  wide  below  Smithfield  Street  Bridge,  Monongahela  River, 
and  above  this  bridge  and  in  the  Allegheny  River  of  a  less  width  and 
one  limited  by  lines  from  ends  of  channel  spans  of  adjoining  bridges; 
second,  raising  the  old  riprap  stone  dam  across  Brunot  Island  channel, 
Ohio  River,  and  protecting  its  surface  by  large  and  flat  pieces  of  stone, 
but  leaving  a  cnannel  way  of  5  feet  deptn  at  pool  surface;  third, 
removal  of  abandoned  structures  and  unauthorized  and  obstructive 
filling^s  projecting  from  the  bank  beyond  the  harbor  line  in  cases  where 
it  is  impossible  to  secure  removal  except  at  expense  of  the  United 
States;  lourth,  systematic  and  extensive  marking  of  harbor  lines  and 
conducting  inspection  and  patrol  for  execution  of  law  for  protection 
and  preservation  of  harbors;  and  fifth,  annual  maintenance  of  the 
wor^,  maHng  local  surveys  and  measurements,  and  preparation  of 
harbor-line  plats. 

During  the  year  the  previously  dredged  channel  way  of  the  Monon- 
gahela River  below  the  Tenth  Street  Bridge  at  Pittsburg  was  widened, 
flie  improvement  project  being  finished  from  that  bridge  to  the  Pan- 
handle Railroad  bridge;  from  thence  downstream  to  deep  water,  oppo- 
site Market  street,  uie  required  channel  of  10  feet  pool  stage  depth 
was  widened  to  300  feet.  Tne  amount  dredged  was  80,075  cubic  yards, 
besides  removal  of  several  large  stones,  stubs  and  riprap  of  old  bridge 
piers,  sunken  oak  timbers,  pipe  and  large  oil  tank.  The  opening  of  a 
channel  about  1,200  feet  long  and  average  width  of  160  feet  through 
Garrison  Bar,  Allegheny  River,  was  completed  by  directing  work 
of  sand  diggers  operating  under  permits  of  the  Secretary  of  War. 
Bv  the  same  means  the  channel  at  wide  shoal  in  the  upper  end  of  the 
Onio  River  was  improved.  Operations  were  conducted  to  secure 
removal  of  abandoned  river  structures;  systematic  location  and  mark- 
ing of  established  harbor  lines  progressed.  Survevs,  patrol,  and 
inspection  of  the  harbor  and  bank  were  made;  and  prevention  or 
stoppage  of  deposits  over  the  banks  or  improper  dumping  in  the  river 
ana  of  encroacnments  of  unauthorized  structures  beyond  harbor  lines 
was  secured  in  a  large  number  of  cases. 

The  amount  expended  on  tihe  work  to  close  of  year  ending  June  30, 
1900,  was  $22,488.38. 

July  1,  1900,  balance  unexpended 188,174.52 

June  30,  1901,  amount  expended  during  fiscal  year 26, 961. 64 

July  1,  1901,  balance  unexpended 61,212.88 

July  1,  1901,  outstanding  liabilities 8,017.22 

July  1,  1901,  balance  available 53,195.66 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 

.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  H  H  4.) 
ENO  1901 31 
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6.  Locks  and  dams  at  Herr  Islamd^  head  of  Sioi^-mUe  Island^  and  at 
Sprmgdale,  Allegheny  River. — The  originally  adopted  project  pro- 
viding for  the  Herr  Island  lock  and  dam  contemplated  tnat  the  dam 
should  be  a  fixed  one,  but  in  compliance  with  a  request  of  municipal 
authorities  the  plan  was  changed  to  a  movable  dam,  and  to  satisfy  local 
riparian  owners  the  position  of  the  lock  was  changed  so  that  a  slip  or 
basin,  65  feet  wide  and  open  at  its  lower  end,  is  left  between  the  lock 
and  the  river  bank.  The  site  of  the  Herr  Island  works  is  in  the  pool 
of  the  Davis  Island  dam  of  the  Ohio  River,  6.3  miles  below,  wnich 
gives  a  pool  depth  in  the  Allegheny  River  channel  of  8  to  9  feet  as  far 
as  Grarrison  Ripple,  above  Herr  Island  dam  and  about  2  miles  above 
the  mouth  of  the  river.  The  completion  of  the  project  will  extend  the 
useful  part  of  Pittsburg  Harbor  4.5  miles  upstream.  The  sills  of 
the  locK  have  pool  depths  of  8  feet;  the  sill  of  the  navigable  pass  of 
the  dam  has  6  leet  pool  depth. 

The  river  and  harbor  act  of  1896  provided  for  the  construction  of 
two  additional  locks  and  dams,  which  will  extend  slack  water,  having 
7  feet  minimum  pool  depth  on  lock  sills,  from  Herr  Island  17  miles, 
or  to  Natrona. 

The  locks  are  of  concrete  construction.  Dams  Nos.  2  and  3  are  to 
be  fixed  timber  dams. 

The  present  general  projects  were  approved  September  29,  1890, 
and  March  3,  1897. 

During  the  year  the  building  of  Herr  Island  dam  by  contract  so  far 
progressed  that  its  completion  is  expected  by  December,  1901.  The 
upper  sills  at  the  lock  of  this  dam  were  depressed  2  feet,  and  work 
pertaining  thereto  was  done  in  order  to  give  the  same  depth  at  upper 
sills  as  at  the  lower  sill,  or  2  feet  more  tnan  over  the  sill  of  the  navi- 
gable pass  of  the  dam.  The  contractor  for  the  Six-mile  Island  and 
Springdale  locks  and  dams  completed  the  cribs  and  lower  guide  wall, 
except  paving  of  high  cribs,  at  the  Springdale  lock,  and  set  its  sill 
cushions,  valves,  and  lower  sections  of  oak  hollow  quoins;  also  dredged 
at  site  of  dam  and  its  abutment  and  built  and  placed  the  large  abut- 
ment and  adjoining  apron  cribs. 

A  modification  of  the  project  as  to  the  Springdale  dam,  by  which  it 
was  changed  from  a  comb  dam  to  one  witn  a  flat  top  and  of  greater 
depth  and  weight,  was  approved  April  27, 1901.  A  supplemental  con- 
tract providing  for  the  cnangein  plan  of  construction  was  entered  into 
with  the  present  contractor,  and  was  approved  by  the  Secretary  of  War 
Julv  13,  1901. 

The  status  at  Six-mile  Island  is  the  samea  s  given  on  page  484  of  the 
annual  report  for  1900,  except  that  effort  to  obtain  satisfactory  answer 
from  the  city  of  Pittsburg  as  to  the  offer  made  by  the  United  States 
for  a  small  strip  of  shore  land  desired  for  the  lock  and  belonging  to  the 
city  was  continued,  and  that  the  recorder  of  the  city,  its  executive,  has 
lately  advised  that  attention  to  the  matter  would  be  given  at  an  early 
date. 

The  amount  expended  on  the  works  to  the  close  of  the  year  ending 
June  30,  1900,  was  $488,953.81. 

The  commerce  on  the  part  of  river  under  slack-water  improvement 
for  the  calendar  year  1900  was  1,611,103  tons  of  freight  and  36,525 
passengers.  These  items  for  the  preceding  year  were  2,570,900  and 
16,546,  respectively. 


Digitized  by  LjOOQIC 


RIVBB   AND   HABBOB   IMPB0VEMENT8.  483 

July  1,  1900,  balance  unexpended $398,646.19 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 126, 000. 00 

524,546.19 
June  30,  1901,  amount  expended  during  fiscal  year 88, 346. 56 

July  1,  1901,  balance  unexpended 436, 199. 63 

July  1 ,  1901,  outstanding  liabilities 32, 150. 81 

July  1,  1901,  balance  available 404,048.82 

July  1,  1901,  amount  covered  by  uncompleted  contracts 419, 819. 91 

Amount  (estimated)  required  for  completion  of  existing  project 118, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  availableJuly  1, 1901 118,000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  H  H  5.) 

6,  AllegJieny  River ^  Pennsylvania. — In  its  original  condition  the 
Allegheny  River,  having  a  hard  gravel  and  sand  bottom,  with  an 
average  slope  of  2.06  feet  per  mile  for  a  distance  of  126.5  miles 
between  its  mouth  and  French  Creek,  at  Franklin,  Pa.,  and  an  aver- 
age slope  of  3.4  feet  per  mile  over  132  miles  between  Franklin  and 
Olean,  N.  Y.,  was  obstructed  by  numerous  large  bowlders,  which 
reduced  the  low- water  navigable  depth  as  much  as  2  feet  on  various 
ripples,  and  made  navigation  over  them  extremely  hazardous  at  ordi- 
nary^ stages.  The  river  also  embraced  several  wide-spreading  shoals, 
giving  an  available  navigable  depth  at  low  water  of  less  than  6  inches. 
The  project  of  improvement,  adopted  in  1878  and  1880,  which  has  not 
since  been  materially  changed,  contemplates  the  i^emoval  of  bowlders, 
snags,  and  other  obstructions  from  the  channel  and  the  construction  of 
low  dams  to  close  duplicate  channels  and  of  dikes  to  confine  the  water- 
way on  extensive  shoals.  There  had  been  expended  under  this  project 
to  the  close  of  the  year  ending  June  30,  1900,  the  sum  of  $242,417.29, 
about  two-thirds  of  which  was  devoted  to  the  removal  of  new  rock 
obstructions  washed  out  from  the  banks  and  those  brought  down  by 
the  rapid  tributaries  or  moved  along  the  river  bed  by  the  action  of 
freshets  and  ice.  The  latter  is  a  powerful  agent  in  modifying^  the 
river  bed.  The  result  had  been  a  marked  improvement,  furnishing  a 
least  depth  of  1.4  feet  over  the  shallowest  bars  at  low  water,  with 
ample  width  of  channel  and  a  consequent  lengthening  of  the  period  of 
practicable  navigation,  and  permitting  rafting  and  floating  downstream 
of  coal-boat  bottoms  to  be  done  on  stages  a  foot  lower  than  fonnerly. 
The  low  stages  are  valuable  for  steamboating,  as  numerous  low 
bridges  block  such  navigation  at  even  mean  stage  of  river. 

This  improvement  is  partly  lost  when  maintenance  of  the  channel  is 
omitted  for  a  vear. 

During  the  last  fiscal  year  Nicholson  dam  and  Red  Bank  dike  were 
considerably  repaired,  and  small  repairs,  as  needed,  made  to  the  Cory- 
don  log  chute,  Hickory  and  Pithole  dams,  and  upper  Cowanshannock 
dike;  remaining  improvement  structures  were  in  good  condition 
during  the  year.  Removal  of  rock  and  other  obstructions  from  the 
channel  was  conducted  on  the  part  of  the  river,  142  miles  long,  from 
Hickory,  161  miles  above  Pittsourg,  to  New  Kensington,  near  middle 
of  upstream  pool  of  authorized  slack-water  improvement;  about  2,700 
cubic  yards  of  bowlders  and  350  of  gravel  and  14  snags  were  removed 
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from  the  low- water  running  channel,  restoring  it  to  good  condition. 
The  amount  expended  upon  this  maintenance  of  the  channel  was 
$3,208.31. 

The  head  of  principal  navigation  on  the  river  for  several  years  has 
been  at  Hickory,  and  hence  improvements  have  been  confined  almost 
exclusively  to  the  stream  below  that  point.  Urgent  requests  are  now 
made  for  improvement  of  the  river  from  Hickory  upstream  to  near 
Warren,  a  distance  of  about  30  miles,  on  account  of  recent  establish- 
ment of  sawmills  and  a  boat  yard  at  Irvinton,  near  Warren,  for  fur- 
nishing river  shipments  of  lumber,  barges,  and  coal-boat  bottoms. 

It  is  intended  to  devote  the  available  oalance  of  funds  to  a  cleaning 
of  the  low-water  channel  from  Hickory  to  New  Kensington,  and  to 
minor  repairs  for  temporary  maintenance  of  Nicholson  dam  and  Red 
Bank  dike.  The  additional  appropriation  recommended  is  for  open- 
channel  work  from  Warren  to  Hickory,  maintenance  of  channel  below 
Hickory,  improvement  at  Nicholson  and  Red  Bank,  and  minor  repairs 
at  the  other  contraction  works. 

The  principal  river  traffic  consists  of  rafting,  running  downstream 
coal-boat  bottoms,  and  new  barges,  generally  loaded  with  lumber,  hay, 
or  tan  bark,  and  towage  of  flate  of  sand,  gravel,  and  stone.  A  small 
packet  business  was  conducted  between  Pittsburg  and  Kittanning 
during  the  fall  and  spring  months.  The  tonnage  on  the  part  of  the 
river  above  slack- water  improvement  in  progress  was,  in  round  num- 
bers, for  calendar  years: 

Tons  (2,000  lbs.). 

1897 437,000 

1898 294,000 

1899 364,000 

1900 440,000 

July  1,  1900,  balance  unexpended 12,582.71 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6,  1900 5,000.00 

7,582.71 
June  30,  1901,  amount  expended  during  fiscal  year 5, 393. 15 

July  1,  1901,  balance  unexpended 2,189.56 

July  1,  1901,  outstanding  liabilities 26. 17 

July  1,  1901,  balance  available 2,163.39 

Amount  that  can  be  ijrofitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,  1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  H  H  6.) 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO,  AND  OF  CERTAIN 
RIVERS  IN  WEST  VIRGINIA  AND  KENTUCKY  TRIBUTARY  TO  OHIO 
RIVER. 

This  district  was  in  the  charge  of  Mai.  H.  F.  Hodges,  Coi^ps  of  Engi- 
neers, to  April  30,  1901,  and  of  Mai.  E.  H.  Ruffnerr,  Corns  of  Engi- 
neers, since  that  date.  Division  Engineer  Col.  Henry  M.  Robert, 
Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers, 
United  States  Army,  retired),  to  May  2,  1901,  and  Col.  Amos  Stick- 
ney,  (Jorps  of  Engineers  since  May  9,  1901. 
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1.  Mttskinaum  River ^  Ohio. — ^The  original  condition  of  the  water- 
way was  as  dfescribed  in  the  annual  report  for  1900,  page  488. 

This  report  is  limited  to  work  carried  on  under  and  appropriation 
of  $102,000  by  act  of  August  11,  1888,  for  the  construction  of  a  lock 
at  Taylorsville  and  the  reconstruction  of  the  lock  at  Zanesville,  Ohio, 
and  to  work  carried  on  under  an  appropriation  of  $6,000  for  the 
repair  and  extension  of  the  levee  at  Zanesville,  Ohio,  which  was 
included  in  the  sundry  civil  act  of  July  1, 1898.  The  river  and  harbor 
act  of  August  18,  1894,  provided  for  the  completion  of  the  ice-harbor 
lock  at  mouth  of  Muskin^m  River,  diverting  for  this  purpose  a  por- 
tion of  the  funds  remaining  to  the  credit  of  the  August  11,  1888, 
appropriation. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1900,  there  had 
been  expended  on  this  project  the  sum  of  $106,815.81.  At  that  date 
the  lock  at  Taylorsville  had  been  completed  and  opened  to  navigation 
and  the  reconstruction  of  the  lock  at  Zanesville  had  been  indefinitely 
postponed,  as  the  money  available  for  it  had  been  diverted  by  Con- 
gress to  other  purposes;  the  ice-harbor  lock  and  its  appurtenances  at 
tne  mouth  of  the  Muskingum  had  been  practically  completed,  and  the 
repair  and  extension  of  the  Zanesville  levee  had  been  finished.  During 
the  fiscal  year  ending  June  30, 1901,  the  ice-harbor  project  at  Marietta, 
Ohio,  was  completed  by  making  some  minor  improvements  to  the 
grounds  and  lock  house. 

The  minimum  sill  depth  is  the  controlling  mean  low- water  depth  of 
the  Muskingum  River  system;  this  is  6  feet  at  the  Taylorsville  lock 
and  3  feet  at  the  ice-harbor  lock.  (Lock  No.  1  of  the  Muskingum 
River. ) 

For  the  reasons  stated  in  the  Annual  Report  of  the  Chief  of  Engineera 
for  1899,  pages  424  and  2454,  the  recommendation  is  renewed  that  an 
additional  appropriation  be  made  for  building  five  dwellings  for  lock 
tenders  and  for  raising  the  crests  of  Dams  3  and  9. 

The  commercial  statistics  for  this  work  can  not  be  separated  from 
the  ffeneral  commerce  of  the  Muskingum  River  and  are  reported  under 
the  head  of  operating  and  care  of  locks  and  dams  on  the  Muskingum 
River. 

Deterioration  has  occured  at  Lock  and  Dam  No.  11  above  Zanes- 
ville to  such  an  extent  as  to  render  them  useless,  and  the  local  engi- 
neer estimates  that  $110,000  will  be  required  to  put  them  in  good 
condition. 

July  1,  1900,  balance  unexpended 11,184.19 

June  3k),  1901,  amount  expended  during  fiscal  year 116. 70 

July  1,  1901,  balance  unexpended 1,067.49 

July  1,  1901,  outstanding  liabilities 2.25 

July  1,  1901,  balance  available 1,065.24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1,  1901 10, 300. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  III.) 

a.  Operating  and  care  of  locks  and  dams  07i  Muskinoiim  JRiver^ 
Ohio. — As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12 
locks  were  buut  on  the  91  miles  of  river  from  its  mouth  in  the  Ohio 
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at  Marietta  to  Dresden,  where  connection  was  made  with  the  Ohio 
Oeinal,  which  carried  the  slack-water  navi^tion  to  Lake  Erie  at  Cleve- 
land. The  lock  and  dam  above  Zanesville  are  now  in  a  state  of  ruin, 
but  the  75  miles  of  slack  water  between  Zanesville  and  the  Ohio  River 
has  been  maintained.  The  locks  and  dams  on  this  pai*t  of  the  river 
passed  into  the  hands  of  the  United  States  in  1887.  All  the  works 
were  in  bad  repair  and  much  reconstruction  was  unavoidable. 

The  existing  project  is  to  keep  the  system  in  good  navigable  condi- 
tion by  caring^  for  the  locks  and  dams  and  maintaining  the  navigable 
depth  and  width  of  channels  by  dredging.  A  statement  of  the 
amounts  and  dates  of  all  allotments  for  this  work  is  given  in  the  report 
of  the  district  oflScer. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1900,  a  total  sum 
of  $1,310,035.80  had  been  expended  in  general  repairs  and  in  opera- 
ting and  caring  for  the  works,  and  an  aoditional  sum  of  $17,190.44  in 
buflding  a  protection  wall  at  Zanesville  and  altering  the  bridges  at 
Taylorsville  and  Marietta. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901, 
amounted  to  $35,147.83.  With  this  sum  the  system  nas  been  operated 
and  kept  in  repair,  and  the  necessary  depth  and  width  of  channels  was 
maintained  by  dredging.  The  river  was  available  for  boats  small 
enough  to  pass  the  locks,  which  have  a  width  of  36  feet  with  a  length 
of  180  feet  between  hollow  quoins,  and  a  depth  over  the  sills  at  mean 
low  water  of  6  feet  at  9  of  the  11  locks,  3  feet  at  1,  and  6  feet  at  the 
other. 

The  system  was  in  good  navigable  condition  at  the  close  of  the  fiscal 
year,  but  many  parts  are  decayed  and  worn-out  and  must  be  renewed. 

The  total  commerce  for  the  calendar  year  1900  was  78,595  tons  of 
freight,  valued,  approximately,  at  $4,200,000,  and  116,599  passengers. 

(See  Appendix  112.) 

3.  Little  Kanawha  Rwer^  West  Virginia. — A  description  of  the 
original  condition  of  the  river  as  to  depth,  width,  and  availability  for 
purposes  of  commerce,  and  the  existing  project  for  its  improvement 
are  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
page  489. 

The  amount  expended  up  to  June  30,  1900,  was  $213,246.26.  At 
that  date  the  upper  fiart  of  the  stream  had  been  placed  in  fair  condi- 
tion for  timber-floating  purposes  and  for  light-draft  boats  as  far  as 
Glennville,  102^  miles  above  Parkersburg.  Lock  and  Dam  No.  5,  41 
miles  from  the  mouth  of  the  river,  were  completed  and  opened  to  nav- 
igation on  December  2,  1891;  since  then  the  works  have  been  main- 
tained under  the  indefinite  appropriation  for  operating  and  care  of 
canals  and  other  works  of  na\ngation. 

Nothing  was  done  during  the  fiscal  year  ending  June  30, 1901.  The 
condition  of  the  slack- water  system  and  the  maximum  draft  that  could 
be  carried  June  30,  1901,  over  the  shoalest  pait  of  the  locality  under 
improvement,  remained  as  presented  in  the  annual  report  for  1900, 
page  489. 

It  is  estimated  that  it  will  require  an  expenditure' of  $1,500,  in  addi- 
tion to  the  balance  remaining  on  hand  from  former  appropriations,  to 
clear  the  upper  river  of  obstructions  which  have  re-formed  as  snags, 
overhanging  trees,  etc.,  and  to  remove  rocks  from  shoals,  so  as  to  aid 
light-draft  steamboat  navigation  and  the  floating  of  timber  to  market. 
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A  statement  of  commerce  on  this  river  is  given  in  the  report  for 
operating  and  care  of  lock  and  dam  on  Little  Kanawha  River,  West 
Virginia. 

July  1,1900,  balance  unexpended 1171.74 

July  1,1901,  balance  unexpended 171.74 

Amount  that  can  be  profitabl^^  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  113.) 

1^.  Operating  and  care  of  lock  and  dam  on  Little  Kanmjohi  Biver^ 
West  Virginia, — ^The  report  upon  this  lock  and  dam,  known  as  No.  5 
of  the  system,  printed  in  the  annual  report  for  1900,  page  490,  pre- 
sented tne  original  project  of  the  work  and  its  eflSciency  as  an  aia  to 
navigation  since  completion  of  the  work. 

The  amount  expended  up  to  June  30,  1900,  was  $23,940.29  in  oper- 
ating the  lock  ana  making  repairs  to  the  lock,  dam,  and  appurtenances. 
The  amount  expended  during  the  fiscal  year  ending  June  30, 1901,  was 
$2,355.63.  With  this  sum  the  lock  has  been  operated  and  cared  for, 
and  necessary  repairs  have  been  made. 

The  lock  dsls  a  depth  of  4  feet  over  the  lower  sill  and  7.56  feet  over 
the  upper  sill  at  mean  low  water.  When  the  pool  below  is  drained 
down,  Dy  reason  of  leaks  in  the  dam  below,  the  depth  over  lower  sill  is 
less. 

The  conojnerce  that  has  passed  Lock  No.  6  since  it  was  opened  to 
navigation,  and  which  has  consisted  almost  wholly  of  timber,  is  as 
follows: 


Fiscal  year—  Tom. 

1897 176,169 

Calendar  year — 

1897 127,943 

1898 122,405 

1899 138,664 

1900 119,439 


Fiscal  year —  Tons. 

1890 140,115 

1891 190,688 

1892 244,264 

1893 137,072 

1894 106,412 

1895 179,240 

1896 105,212 

(See  Appendix  1 1  -A.) 

5.  Kanawha  River ^  West  Virginia, — ^A  description  of  the  original 
condition  of  this  river,  of  the  nrst  and  the  modified  projects,  and  of 
work  accomplished  to  June  30,  1900,  is  given  in  the  report  of  the 
Chief  of  Engineers  for  1900,  pages  490,  491,  and  492.  Up  to  June  30, 
1900,  there  was  expended  under  the  first  project  of  1873  $50,000,  and 
under  the  modified  projects  a  total  of  $3,963,011.39. 

The  work  done  during  the  past  fiscal  year  consisted  principally  in 
continuing  the  improvement  of  the  towing  channels  in  the  pools  by 
dredging  and  crane-boat  work,  completing  4  lock  houses,  making 
wells  and  cisterns  for  lock  hands,  ana  procuring  and  setting  capstans 
on  the  lock  walls.  A  contract  was  also  let  for  building  a  new  towboat, 
some  progress  made  on  its  construction,  and  a  new  fuel  flat  built. 

The  maximum  draft  which  can  be  carried  at  the  shoalest  part  of  the 
slack-water  system  at  mean  low  water  is  6  feet. 

Commercial  statistics  are  given  in  the  report  for  opei-ating  and  care 
of  locks  and  dams  on  Eanawna  River. 
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July  1,  1900,  balance  unexpended $195,188.61 

June  30,  1901,  amount  expended  during  iQflcal  year 12, 434. 66 

July  1,  1901,  balance  unexpended 182,753.95 

July  1,  1901,  outstanding  labilities 748.85 

July  1,  1901,  balance  available 182,005.10 

July  1,  1901,  amount  covered  by  uncompleted  contracts 14, 000. 00 

(See  Appendix  115.) 

6.'  Operating  and  care  of  locks  and  dams  on  Kammcfui  River  ^  West 
"PJr^mia.— Slack- water  navigation  on  the  Kanawha  River  extends 
from  Lock  No.  11,  at  Point  Pleasant,  1}  miles  above  the  Ohio  River,  to 
Loup  Creek  Shoal,  90  miles  above  the  Ohio  River.  There  are  10  locks 
with  dams,  2  of  which  are  fixed  and  8  movable,  on  the  Chanoine  svs- 
tem.  The  locations  are  given  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1899,  page  428.  As  these  locks  and  dams  have  from 
time  to  time  been  open^  to  navigation,  the  maintenance  of  them  has 
devolved  upon  the  indefinite  appropriation  of  July  6,  1884,  for  operat- 
ing and  care  of  canals  and  other  works  of  navigation.  At  the  close  of 
the  fiscal  year  ending  June  30,  1900,  the  entire  system  was  so  main- 
tained. Ijie  total  disbursements  up  to  that  date  had  been  $388,009.59, 
which  had  been  used  in  the  current  work  of  operating  and  caring  for 
the  finished  locks  and  dams,  making  renewals  of  those  parts  of  the 
works  which  had  deteriorated  from  use  and  exposure,  and  in  dredg- 
ing deposits  from  the  lock  chambers  and  entrances  and  from  the  chan- 
nels between  the  locks,  which  had  been  originally  formed  by  dredging, 
under  the  appropriations  for  "Improving  Great  Kanawha  River?' 

During  tne  year  ending  June  30,  1901,  the  system  was  operated 
and  kept  in  repair.  Navigation  was  interrupted  at  the  fixed  dams 
twenty-two  and  one-half  days  bv  high  water  and  ice  and  ten  days  for 
repairs,  the  latter  being  only  at  Lock  No.  3,  for  the  purpose  of  remov- 
ing an  old  and  hanging  a  new  lock  gate.  There  was  no  notable  interrup- 
tion to  navigation  at  the  movable  dams,  though  considerable  trouble  m 
operating  tnem  was  experienced  from  escaped  logs,  ties,  and  drift. 
Considerable  repairs,  necessitated  by  ordinary  use  and  decay,  were 
made  at  the  older  works,  principally  on  gates  and  guide  cribs  of  the 
locks  and  on  the  movable  parts — wickets,  trestles,  etc. — of  the  movable 
dams.  The  Government  dredge  and  crane  boat  were  used,  as  required, 
to  remove  sediment,  snags,  and  wrecks  from  lock  chambers  and 
approaches  and  made  channels  in  the  pools. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1901, 
was  $44,157.03. 

The  commerce  of  the  Kanawha  River  since  1889  has  been  as  follows: 

Fiscal  year—  Tons. 

1890 1,127,232 

1891 1,226,355 

1892 1,360,750 

1893 1,116,537 

1894 1,222,530 

1895 1,082,342 

1896 1,162,782 

The  shipment  of  coal,  which  is  the  principal  commodity,  has  more 
than  quaaru|^ed  since  1880,  the  year  the  first  locks  and  dams  were 
completed.  The  coal  shipment  for  1900  considerably  exceeded  that  of 
any  former  year. 

(See  Appendix  1 1  6.) 
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Fiscal  year—  Ton*. 

1897 1,124,843 

Calendar  year — 

1897 832,002 

1898 1,244,334 

1899 1,124,364 

1900 1,475,930 
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7,  Elk  jRlver^  West  Vhylnla. — A  description  of  the  original  condi- 
tion, project,  etc.,  is  given  in  the  Annual  Report  of  the  Chief  of  Engi- 
neera  for  1900,  pages  493-494. 

Up  to  June  30,  1900,  $30,246.87  had  been  expended. 

No  work  was  done  during  the  past  year. 

The  maximum  draft  whicn  can  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  improved  river  in  push  boats  or  canoes  is  about 
2  feet. 

The  commercial  statistics  are  given  in  detail  in  the  report  of  the 
local  officer.  The  total  tonnage  for  the  year  was  96,940,  which  con- 
sisted mainly  of  saw  logs  and  railroad  ties,  floated  loose  or  run  out  in 
rafts. 

July  1,  1900,  balance  unexpended $253.13 

July  1,  1901,  balance  unexpended 253.13 

Amount  (estimated)  required  for  completion  of  existing  project 69, 000. 00 

(See  Appendix  117.) 

8,  Gauiey  Rivei'^  West  Virginia, — A  description  of  the  original  con- 
dition, project,  etc.,  is  given  in  the  Annual  Report  of  the  Chief  of 
Engineers  tor  1900,  page  494. 

Up  to  June  30,  1900, 114,691.30  had  been  expended. 

No  work  was  done  during  the  year  ending  June  30,  1901. 

The  maximum  draft  at  mean  low  water  for  the  fii*st  10  miles  (for 
small  push  boats^  is  about  2  feet;  above  that  point,  aside  from  the 
pools  between  tne  shoals,  there  is  no  navigation  except  for  floating 
saw  logs  in  high  stages  of  the  river. 

The  only  commerce  of  any  note  on  the  river  during  1900  consisted 
in  about  20,000  tons  of  saw' logs  floated  from  11  to  28  miles  to  a  saw- 
mill in  the  upper  part  of  the  stream. 

July  1,  1900,  balance  unexpended $308.70 

June  30,  1901,  amount  expended  during  fiscal  year 26. 77 

July  1,  1901,  balance  unexpended 282.93 

July  1,  1901,  outstanding  liabilities 4.50 

July  1,  1901,  balance  available 278.43 

Amount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 

(See  Appendix  118.) 

9,  Guyandot  River ^  West  Virginia. — ^This  stream  was  first  improved 
by  the  State  of  Virginia  by  the  construction  of  six  timber  locks  and 
dams,  which  soon  decayed  and  were  abandoned,  being  finally  carried 
away  by  floods.  At  the  time  the  United  States  began  improving  the 
river  it  was  practicallv  closed  to  navigation  by  snags,  rocks,  overhang- 
ing trees,  and  shoal  places. 

The  approved  project  for  the  improvement  of  this  river,  adopted  in 
1878,  provides  for  obtaining  a  clear  channel  for  a  distance  of  122  miles 
upstream  from  its  mouth,  with  a  width  of  from  30  to  50  feet,  and  with 
a  least  depth  of  18  inches  during  five  months  of  the  year,  the  same  to 
be  obtained  by  the  removal  of  obstructions,  such  as  logs,  snags,  stumps, 
rocks,  and  overhanging  trees,  and  by  the  construction  of  low  stone 
dikes  at  shoals,  so  as  to  concentrate  and  increase  the  depth  of  water  at 
such  points. 
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The  purpose  of  improvement  is  to  aid  light-draft  steamboat  naviga- 
tion in  the  lower  portion  of  the  stream  andthe  floating  of  timber  down 
to  the  Ohio  and  tnence  to  market.    The  work  is  done  by  hire  of  labor. 

Up  to  June  30,  1900, 122,499.78  had  been  expended,  resulting  in  the 
partial  improvement  of  the  river  for  the  distance  of  119  miles  upstream 
from  its  mouth,  removing  snags,  logs,  etc.,  cutting  passageways 
through  old  dams,  and  constructing  low  dams  of  loose  stones  to  deepen 
the  water  on  shoals. 

At  that  date  the  improvement  was  available  for  logs  and  light-draft 
steamers.  The  usefulness  of  the  river  was  restricted  by  two  dams, 
Peck's  and  Lambert's,  respectively,  about  73  and  54  miles  above  the 
mouth. 

The  last  work  done  was  during  the  fiscal  year  ending  June  30, 1900, 
under  the  act  of  March  3,  1899.  It  consisted  of  cleanng  the  channel 
of  obstructions.  A  full  report  of  this  work  is  given  in  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  pages  3343-3346. 

On  June  30,  1901,  the  conditions  as  to  availability  for  commerce 
remained  the  same  as  at  the  close  of  the  preceding  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water,  over  the  shoalest  part  of  the  locality  under  improvement, 
was  about  20  inches. 

OOMMEBCIAL  STATISTICS. 


Fiscal  yeai^  Tom. 

1S91 61,128 

1892 103,800 

1893 182,260 

1894 141,221 

1895 247,400 

1896 202,000 


Fiscal  year —  Todb. 

1897 143,300 

Calendar  year — 

1897 190,000 

1898 158,000 

1899 110,000 

1900 130,000 


The  commerce  consiste  almost  entirely  of  timber,  cross-ties,  and  staves. 

July  1, 1900,  balance  unexpended • |0.22 

July  1,  1901,  balance  unexpended 22 

(See  Appendix  119.) 

10.  Big  Sandy  Ri/ver^  West  Virginia  amd  Ketitucky. — In  its  original 
condition  this  river  and  its  forks  were  much  obstructed  by  rocks,  bars, 
snags,  and  leaning  trees.  During  the  low-water  period  of  each  year 
navigation  was  practically  suspended. 

The  original  project,  provioing  for  the  removal  of  rocks,  snags,  and 
overhanging  trees  irom  the  main  stream  and  the  Levisa  and  Tug  forks, 
which  unite  at  the  town  of  Louisa,  Ky.,  to  form  the  main  stream,  was 
for  "improving  Big  Sandy  River,  from  Catlettsburg,  Ky.,  to  the  head 
of  navigation,^^  ana  was  adopted  in  1878  (Annual  Report  of  the  Chief 
of  Engineers  for  1876,  pp.  766-769).  This  improvement  was  for  the 
purpose  of  aiding  light-draft  steamboat,  push-boat,  and  rafting  navi- 
gation on  the  main  river  and  the  Tug  and  Lievisa  forks. 

In  1880  the  appropriations  for  the  forks  were  made  distinct  from 
that  for  the  mam  river  and  three  works  resulted.  At  the  same  time 
the  project  of  1878  for  the  improvement  of  the  Big  Sandy  proper 
was  so  modified  as  to  i)rovide  for  the  construction  of  a  lock  and  dam 
in  that  stream  at  Louisa,  immediately  below  the  junction  of  Levisa 
and  Tug  forks.  A  concurrent  resolution  of  Congress  of  April  14, 
1898,  required  surveys  and  the  preparation  of  more  complete  plans 
and  estimates  for  the  improvement  of  the  Big  Sandy  and  the  Tug  and 
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Levisa  forks  of  same  in  Kentucky  and  West  Virginia,  with  probable 
cost  of  same.  A  report  was  submitted  and  is  prmted  as  House  Doc. 
No.  456,  Fifty -fifth  Congress,  second  session,  and  found  on  page  2159 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1898. 

The  river  and  harbor  act  of  March  3, 1899,  adopted  a  portion  of  the 
extended  improvement  recommended,  and  authorized  the  letting  of  con- 
tracts for  completion  of  two  locks  and  dams  on  the  Big  Sandy  River, 
between  Louisa  and  the  mouth,  at  a  cost  not  to  exceed  |450,000. 

Up  to  June  30,  1900,  the  expenditures  had  aggregated  $421,902.85, 
with  results  as  follows: 

Under  the  project  for  the  removal  of  obstructions  the  channel  had 
been  cleared  and  maintained  from  1878  to  1880. 

Under  the  modified  projects  of  1880  and  1891  a  lock  and  movable 
needle  dam  had  been  finished  and  opened  to  navigation.  As  this  dam 
is  the  only  one  yet  built  on  the  river,  it  has  little  influence  on  the 
general  commerce. 

The  survey  provided  for  in  the  act  of  March  3,  1899,  had  also  been 
completed,  except  the  boring  at  probable  lock  sites. 

During  the  fiscal  year  ending  June  30, 1901,  obstructions  to  naviga- 
tion were  removed  over  the  entire  length  of  the  river.  The  amount 
expended  was  $1,000,  the  same  being  paid  from  an  allotment  made 
July  7,  1900,  from  the  appropriation  provided  by  the  emergency  river 
and  harbor  act  approvea  June  6,  1900.  This  work  left  the  river  in  as 
good  navigable  condition  as  it  is  possible  to  attain  by  works  of  this 
character.  Its  maintenance,  however,  must  continue  from  year  to 
year. 

The  purchase  of  sites  for  Locks  1  and  2  was  completed,  plans  for 
the  locks  made  and  approved,  and  contracts  entered  into  for  the  con- 
struction of  both  locks  and  the  construction  of  a  lock  house,  fences, 
roadways,  etc.,  at  Lock  2.  The  latter  contract  has  been  about  com- 
pleted, and  the  preparation  and  delivery  of  materials  for  the  locks  is 
going  on.  At  Iso.  1  high  water  has  interfered  with  the  procuring  of 
material  to  some  extent,  and  no  active  operations  on  construction  have 
yet  been  undertaken.  Plans  of  the  dams  are  now  being  prepared,  and 
funds  for  their  construction  are  on  hand. 

Final  report  upon  the  survey  was  made  November  26,  1900,  and  is 
printed  as  House  Doc.  No.  235,  Fifty-sixth  Congress,  second  session, 
and  as  Appendix  1 1 16  of  this  report,  the  borings  at  probable  lock  sites 
having  been  completed. 

The  maxium  draft  which  can  be  carried  at  mean  low  water  over  the 
shoalest  part  of  the  river  is  20  inches. 

The  commerce  consists  of  timber  and  farm  products.  The  amount 
can  not  well  increase  until  slack  water  has  been  extended  bv  additional 
dams  above  and  below  the  single  dam  now  in  place.  The  country 
bordering  Levisa  and  Tu^  forks  abounds  in  bituminous,  cannel,  and 
coking  coal  of  good  quality,  but  it  remains  undeveloped  for  lack  of 
transportation  facilities. 

The  limit  of  authority  given  by  the  act  of  March  3,  1899,  for 
expenditure  in  the  construction  of  two  locks  and  dams  below  Louisa 
was  $450,000.  The  project  of  Major  Bixby,  upon  which  the  legisla- 
tion authorizing  these  dams  was  based,  estimated  the  cost  of  the  lower 
dams  at  $250,000  each.  It  will  appear,  therefore,  that  the  limit  now 
set  by  law  for  these  works  is  less  by  $50,000  than  the  estimated  cost 
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of  the  work.  An  additional  appropriation  of  $50,000  i.s  required  in 
order  to  be  able  to  give  to  them  certain  features  which  are  eminently 
desirable  for  their  satisfactory  operation. 

A  continuation  of  the  improvement  of  the  main  river  and  its  two 
forks  should  embrace  work  as  follows,  in  addition  to  that  already 
authorized: 

Regulating  works  below  Dam  No.  1;  altering  Lock  and  Dam  No.  3, 
at  Louisa;  continuing  work  on  Dams  1  and  2^  below  Louisa,  in  addi- 
tion to  expenditures  already  authorized;  continuing  improvements  on 
forks  above  Louisa. 


COMMERCIAL  STATTBTICB. 


Fiscal  year—  Tom. 

1890 268,582 

1891 277,303 

1892 465,926 

1893 466,723 

1894 297,800 

1896 646,910 

1896 471,382 


Fiacal  year—  Tom. 

1897 414,500 

Calendar  year— 

1897 406,900 

1898 416,400 

1899 328,272 

1900 300,000 


The  above  is  the  commerce  of  the  three  streams:  Big  Sandy  proper,  from  Louisa, 
Ky.,  to  its  mouth  in  the  Ohio  at  Gatlettsburg,  Ky.,  a  distance  of  26  miles,  and  of 
Levisa  and  Tug  forks,  which  unite  at  Louisa  to  form  the  main  river. 

July  1,  1900,  balance  unexpended $289,097.15 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 140, 000. 00 

429,097.16 
June  30,  1901,  amount  expended  during  fiscal  year 24,983.62 

July  1,  1901,  balance  unexpended 404,113.53 

July  1,  1901,  outstanding  liabilities 1,496.87 

July  1,  1901,  balance  available 402,616.66 


July  1,  1901,  amount  covered  by  uncompleted  contracts 243, 736. 72 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,  1901 61,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 1 10.) 

11.  Operating  and  care  of  lock  and  dam  on  Big  Samdy  River ^  West 
Virginia  and  Kentucky, — ^This  lock  and  dam,  located  near  Louisa,  Ky., 
was  finished  during  the  fiscal  year  of  1897  under  appropriations  for 
improving  Big  Sandy  River,  West  Virginia  and  Kentucky. 

The  lo^  has  a  depth  of  1  foot  9  inches  over  the  lower  sill  at  mean 
low  water  and  of  11  feet  9  inches  over  the  upper  sill  at  pool  level. 
When  the  other  dams  of  the  series  have  been  bunt  the  minimum  depth 
at  pool  stage  will  be  6  feet.  The  lock  is  52  feet  wide  and  190  feet  long 
between  hollow  quoins.     The  navigable  pass  is  130  feet  wide. 

The  project  involves  operating  and  caring  for  the  lock  and  dam  with 
such  funds  as  may  annually  be  allotted. 

The  amount  expended  for  this  purpose  to  June  30,  1900,  was 
$8,784.28,  the  work  having  continued  since  July  1,  1897. 

On  June  30,  1900,  the  work  was  in  good  condition  and  available  for 
commerce. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901,  were 
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$3,477.21,  and  have  resulted  in  keeping  the  work  in  excellent  naviga- 
ble condition,  the  building^,  walks,  and  grounds  in  repair,  and  in  the 
satisfactory  operation  of  tne  lock  and  dam. 

Commercial  statistics  for  this  work  are  given  in  the  report  for 
improving  Big  Sandy  Eiver. 

(See  Appendix  1 1 11.) 

IZ.  Tug  Fork  of  Bip  Sandy  River ^  West  Virginia  and  KentiuJcy. — 
In  its  original  condition  this  stream  was  much  obstructed  by  rocks, 
sna^s,  lo^s,  and  overhanging  trees. 

"Die  original  project,  adopted  in  1880,  for  improving  Big  Sandy 
River  and  its  forks  (Annual  Report  of  the  Chief  of  Engineers  for 
1875,  pp.  756-769),  provides  for  removing  the  natural  obstructions  in 
the  stream  and  the  construction  of  low  wing  dams  of  loose  stones  at 
shoal  places,  so  as  to  aid  the  floating  of  timber  and  light-draft  steam- 
boat navigation. 

Until  1880  there  was  no  separation  in  the  appropriations  for  the  Big 
Sandy  River  and  its  forks.  Since  that  year  the  appropriations  have 
been  made  separately  for  the  main  river  and  Tug  and  Levisa  forks. 

Reckoning  from  the  time  of  separation  of  the  appropriations  to 
June  30,  1900.  the  total  amount  spent  on  Tug  I<ork  amounts  to 
$29,222.85.  Tnis  expenditure  has  resulted  in  the  material  improve- 
ment of  navigation,  giving  increased  facilities  for  push  boats  at  low 
water  and  raiting  and  lignt-draf t  steamboats  at  moderate  stages,  for 
the  distance  of  100  miles  upstream  from  Louisa,  Ky. 

During  the  past  fiscal  year  no  work  was  done.  The  last  work  done 
was  during  the  fiscal  year  ending  June  30,  1900.  It  consisted  of 
removing  channel  obstructions. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  about  20 
inches. 

The  commerce  for  the  last  four  years  has  been: 

Calendar  year —  Tons. 

1897 135,000 

1898 130,400 

1899 128,200 

1900 120,000 

No  material  increase  can  be  hoped  for  until  the  slack-water  system 
has  been  carried  up  the  fork  for  some  distance  above  Louisa. 

July  1,  1900,  balance  unexpended $27. 15 

July  1,  1901,  balance  unexpended 27.15 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1, 1901 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 1 12.) 

13.  Levisa  Fork  of  Big  Sandy  River ^  Kentucky, — In  its  original 
condition  this  stream  was  much  obstructed  by  rocks,  snags,  logs,  and 
overhanging  trees. 

The  ori^mal  project,  adopted  in  1880,  for  improving  Big  Sandy 
River  and  its  forks  (Annual  Keport  of  the  Chief  of  Engineers  for  1876, 
pp.  756-769)  provides  for  removing  the  natural  obstructions  in  the 
stream  and  the  construction  of  low  wing  dams  of  loose  stones  at  shoal 
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places,  so  as  to  aid  the  floating  of  timber  and  light-draft  steamboat 
navigation. 

Until  1880  there  was  no  separation  in  the  appropriations  for  the  Big 
Sandy  River  and  its  forks.  Since  that  year  the  appropriations  have 
been  made  separately  for  the  main  river  and  Tug  and  Levisa  forks. 

Reckoning  from  the  time  of  separation  of  the  appropriations  to  June 
30, 1900,  the  total  amount  spent  on  Levisa  Fork  amounts  to  127,679.59. 
This  expenditure  has  resulted  in  the  material  improvement  of  naviga- 
tion, giving  increased  facilities  for  push  boats  at  low  water,  and  raft- 
ing and  light-draft  steamboats  at  moderate  stages. 

During  the  fiscal  year  ending  June  30, 1901,  obstructions  to  naviga- 
tion were  removed  over  the  entire  length  of  the  river  from  Louisa  to 
Pikeville.  The  amount  expended  was  $1,000,  the  same  being  paid  from 
an  allotment  made  July  7,  1900,  from  tne  appropriation  provided  by 
the  emergency  river  and  harbor  act  approved  June  6,  1900. 

The  maximum  draft  that  could  be  carried  June  30, 1901,  at  mean  low 
water,  over  the  shoalest  part  of  the  improvement,  was  about  20  inches. 

The  commerce  for  the  last  four  years  has  been: 

Calendar  year —  Tons. 

1897 220,800 

1898 211,300 

1899 158,250 

1900 150,000 

No  material  increase  can  be  hoped  for  until  the  slack-water  system 
has  been  carried  up  the  fork  some  distance  above  Louisa. 

July  1,  1900,  balance  unexpended $1,070.41 

June  30,  1901,  amount  escpended  during  fiscal  year 1, 001. 07 

July  1,  1901,  balance  unexpended 69. 34 


Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 1 13.) 

H,  Kentucky  River ^  Kentttclcy. — At  the  time  the  project  was  adopted, 
in  1879,  five  locks  and  dams  built  by  the  State  of  Kentucky  many  vears 
ago  were  in  a  dilapidated  condition  and  had  been  practically  abandoned 
and  allowed  to  go  to  ruin.  The  channel  was  also  much  obstructed  by 
snags  and  leaning  trees.  Portions  of  Dams  Nos.  1  and  2,  on  the 
lower  part  of  the  stream,  were  gone  entirely,  so  that  navigation  was 
suspended. 

The  original  and  present  project  was  adopted  in  1879  (Annual  Report 
of  the  Chief  of  Engineers  for  1879,  pp.  1398-1422),  and  provided  for 
repairing  and  rebuilding  the  five  old  locks  and  dams,  removing  snags, 
logs,  ana  other  obstructions,  and  extending  6-foot  slack-water  naviga- 
tion up  the  stream  to  Three  Forks,  a  distance  of  about  261  miles  from 
the  mouth  of  the  river  in  the  Ohio,  at  CarroUton,  Ky. 

The  amount  expended  to  June  30,  1900,  was  $1,996,902.37.  The 
result  of  this  expenditure  was  the  repairing  and  rebuilding  of  five  old 
locks  and  dams  constructed  by  the  State  of  Kentucky,  the  construction 
and  completion  of  Locks  and  Dams  Nos.  6,  7,  and  8,  and  the  construc- 
tion of  a  dam  at  Beattyville. 

Ordinary  low-water  depth  through  Lock  No,  1  and  to  the  Ohio 
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River,  4  miles  below,  is  6  feet  or  more,  but  at  extreme  low  water  only 
about  2i  feet  can  be  carried  over  the  lower  sill  of  Lock  No.  1. 

The  old  Locks  Nos.  1  to  6,  inclusive,  built  by  the  State,  have  146  feet 
available  length  and  38  feet  width,  ana  can  pass  coal  barges  only  singly^. 
Locks  No.  6,  7,  and  8,  built  by  the  United  States,  have  148  feet  avail- 
able length  and  52  feet  width,  and  can  pass  two  coal  barges  at  each 
lockage. 

The  expenditure  during  the  year  ending  June  30, 1901,  has  resulted 
in  finishing  the  masonry,  cribs,  and  dam  at  Lock  No.  8,  clearing  the 
pool  of  No.  8  of  overhanging  trees,  selecting  the  site  of  Nos.  9  and 
10,  and  preparing  the  papers  for  purchase  and  condemnation,  and  in 
surveys  for  Locks  Nos.  10,  11,  and  12. 

The  availability  for  commerce  remains  the  same  as  at  the  close  of 
the  preceding  fiscal  year.  The  maximum  draft  at  mean  low  water 
whicn  can  be  carried  over  the  shoalest  part  of  the  slack- water  system 
to  Valley  View,  158  miles  from  the  mouth,  is  5.5  feet.  Above  the 
slack-water  svstem  no  boats  can  run  at  low  stage. 

The  cost  of  the  complete  improvement  will  exceed  by  a  large  sum 
the  limit  of  authority  for  continuing  contracts  granted  by  existing 
legislation,  as  stated  m  the  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  page  2514.  This  limit  of  $1,349,000  will  probably  be  reached 
while  the  last  three  locks  and  dams  are  still  untouched  or  incomplete. 
With  the  existing  balance  it  is  proposed  to  purchase  sites  for  Locks 
Nos.  10, 11,  and  12;  make  plans  lor  Nos.  10  and  11;  build  lock-keepers' 
houses  at  Nos.  9  and  10,  and  commence  construction  of  Nos.  9  and  10. 
With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1903,  it  is 
proposed  to  clear  Pool  No.  9  of  all  obstructions;  complete  Locks  and 
Dams  Nos.  9  and  10;  build  lock  houses  and  commence  construction  at 
Nos.  11  and  12. 

Commercial  statistics  will  be  found  in  report  for  operating  and  care 
of  Kentucky  River. 

July  1,  1900,  balance  unexpended 1391,591.83 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 150, 000. 00 

541,591.83 
June  30,  1901,  amount  expended  during  fiscal  year 82,226.81 

July  1,  1901,  balance  imexpended 459,365.02 

July  1,  1901,  outstanding  liabilities 1,303.46 

July  1,  1901,  balance  available 458,061.56 

July  1,  1901,  amount  covered  by  uncompleted  contracts 208, 126. 25 

Amount  (estimated)  required  for  completion  of  existing  project 2, 335, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  available  July  1.  1901 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 

See  Appendix  1 1 14.) 

16.  Operating  and  care  of  locks  and  dams  on  Kentucky  HiveTy  Ken- 
^<?^.--The  maintenance  of  these  locks  devolves  upon  the  indefinite 
appropriation  of  July  6,  1884,  for  operating  and  care  of  canals  and 
other  works  of  navigation;  the  total  expended  up  to  June  30,  1900, 
was  1809,973.06. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1901, 
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was  $71^419.10.  With  this  sum  the  locks  were  operated  and  the  chan- 
nels maintained  in  navi^ble  condition. 

On  June  30,  1901,  the  system  was  in  good  navigable  condition,  but 
many  parts  are  nearly  worn-out  and  must  soon  be  renewed. 

The  commerce,  in  tons  of  freight,  at  the  different  locks  for  the  last 
three  years,  has  been  as  follows: 


Lock. 

Calendar  yeai^ 

Lock. 

Calendar  year^ 

1898. 

1899. 

1900. 

1898. 

1899. 

1900. 

No  1              

74,176 
67,080 
55,469 
52,727 
56,351 

96,651 
83,809 
72,370 
72,988 
83,866 

113,823 
95,853 
90,866 
84,005 

119,711 

No.6 

46,878 
47,642 

78,300 
94,379 

113,192 

No  2      

No.7 

127,405 

No  3            

No,8 

8,348 

Kn  A 

Average  .... 

No.6 

57,189 

82,480 

106,336 

NoTB.~No.  8,  opened  October  15, 1900,  not  Included  in  average. 

(See  Appendix  1 1 16.) 

SURVEY    MADE    IN    OOMPLLANGE    WITH    BIYER    AND    HABBOB    ACT 
APPROVED  MARCH  3,  1899. 

Final  report  on  survey  of  £ig  Sandy  Biver^  Kentucky  a/nd  West 
Virginia^  inciudinq  Leirisa  and  Tug  forks^  was  submitted  through  the 
division  engineer  oy  Captain  Hodges  November  26,  1900.  He  pre- 
sents a  plan  for  continuation  of  the  improvement  of  the  Big  Sandy 
and  its  forks  and  states  that  an  appropriation  of  $150,000,  with  author- 
ity to  continue  the  imorovement  by  the  expenditure  of  12,080,000 
additional,  to  be  proviaed  by  future  appropriations,  will  carry  the 
system  far  enough  to  open  extensive  coal  fields,  and  will  finish  about 
half  of  the  projected  work.  The  report  was  transmitted  to  Congress 
and  printea  in  House  Doc.  No.  235,  Fifty-sixth  Congress,  second  ses- 
sion.   (See  also  Appendix  1 1 16.) 

IMPROVEMENT  OF  FALLS  OF  OHIO  RIVER,  OF  WHITE  RIVER,  INDIANA, 
AND  WABASH  RIVER,  INDIANA  AND  ILLINOIS,  AND  OF  CERTAIN 
RIVERS  IN  KENTUCKY. 

This  district  was  in  the  charge  of  Capt.  George  A.  Zinn,  Corps  of 
Engineers,  to  July  6, 1900,  and  of  Capt.  W .  L.  Sibert,  Corps  of  Engi- 
neers, since  that  date.  Division  Engineer,  Col.  Henr^  M.  Bobert. 
Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United 
States  Army,  retired),  to  May  2, 1901,  and  Col.  Amos  Stickney,  Corps 
of  Engineers,  since  May  9,  1901. 

i.  FaJU  of  the  Ohio  River  at  Louisville^  Ky. — Previous  to  June  4, 
1897,  the  work  of  improving  the  falls  of  the  Ohio  River  was  carried 
on  under  two  heads,  each  provided  for  under  separate  appropriations 
or  allotments,  one  for  the  work  of  enlarging  tne  upper  end  of  the 
Louisville  and  Portland  Canal  and  the  other  for  excavation  and 
structures  in  the  main  channel  over  the  falls,  known  as  the  Indiana 
Chute.  By  the  sundry  civil  act  of  June  4,  1897,  the  two  divisions  of 
the  project  were  combined. 

Before  the  adoption  of  the  original  project  in  1883  the  approach  to 
the  canal  and  its  upper  end  above  the  railroad  bridge  was  so  narrow 
as  to  be  a  source  of  constant  delay  to  the  large  coal  fleets  which  came 
down  the  river  on  ordinarv  rises.  The  canal  proper,  from  Ninth  to 
Fourteenth  streets,  was  only  100  feet  wide  and  curved  between  the  two 
points,  making  progress  slow  and  lia)>ility  to  accident  frequent  and 
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unavoidable.  The  greater  part  of  the  dike  making  the  north  line  of 
the  approach  was  submerged  when  the  river  reached  a  stage  of  8.4 
feet,  upper  canal  gauge,  and  at  9  feet  and  above  a  strong  cross  cur- 
rent was  created  by  which  many  vessels  were  pulled  against  the 
structure,  and  at  high  water  carri^  over  it  to  the  rock  ledges.  This 
approach  was  1,800  feet  long,  400  feet  wide  at  its  upper  end,  and  100 
feet  wide  at  the  mouth  of  the  canal,  opposite  Ninth  street.  This  area 
did  not  provide  sufficient  room  for  making  up  or  breaking  tows  pre- 
paratory to  leaving  or  entering  the  canal,  ana  caused  much  delay  to 
traffic,  and  often  resulted  in  considerable  additional  expense  by  reason 
of  the  fact  that  tows  arriving  on  a  falling  stage,  and  at  one  too  low  to 
continue  via  the  Indiana  Chute,  were  unable  to  get  the  boats  through 
the  locks  in  time  to  continue  the  jouniey  before  the  water  reached  a 
stage  too  low  to  float  the  loaded  craft,  thus  compelling  them  to  lie 
over  and  wait  for  another  rise  to  occur,  which  involved  harboring  the 
boats  and  consequent  exi)enses. 

The  projects  under  which  work  has  been  and  is  now  carried  on  are 
as  follows:  The  original,  adopted  in  1883  and  sliehtly  modified  in  1885, 
which  provided  for  the  enlargement  of  the  canal  from  its  mouth  to  a 
point  below  the  railroad  bridge  and  a  large  harbor  or  basin  above  the 
mouth;  that  approved  January  31,  1890,  after  having  been  considered 
and  submitted  by  a  Board  of  Engineer  officers  convened  for  that  pur- 
pose, which  included  work  and  structures  at  the  head  of  the  canal  and 
in  the  Indiana  Chute,  to  provide  a  navigable  channel  through  the  latter 
when  the  stage  of  the  river  is  at  or  above  8  feet  upper  canal  gauge.  A 
revision  of  the  latter  project,  submitted  by  a  Board  of  Engineer  officers 
and  approved  April  8, 1899,  modified  the  area  to  be  excavated  and 
determined  definitely  the  character  of  the  structures  to  be  erected  in 
the  enlargement  at  the  head  of  the  canal.  That  portion  of  the  project 
pertaining  particularly  to  the  enlargement  of  the  easterly  ena  of  the 
canal  provides  for  enlarging  the  canal  on  its  northerly  side  from  a 
point  725  feet  below  the  railroad  bridge  near  Fourteenth  street,  where 
the  canal  is  abruptly  increased  from  90  to  210  feet  in  width.  This 
latter  width  is  gradually  increased  through  a  distance  of  nearly  2,800 
feet  to  325  feet  at  the  head  of  the  canal  proper,  at  which  point  the 
enlargement  is  expanded  into  a  capacious  basin  1,200  feet  wide,  and 
practically  parallel  to  the  Kentucty  shore.  Along  the  western  line 
of  this  basin  a  movable  dam  is  provided,  which  will  hold  the  river  at 
stages  of  8  feet  and  less  and  serve  as  a  sluice  for  carrying  away  mud 
and  deposit  at  stages  greater  than  8  feet.  The  dam  on  the  north  line 
of  the  basin,  connecting  one  end  of  the  movable  dam  with  the  present 
cross  dam  at  the  south  abutment  of  the  middle  chute,  is  built  of  con- 
crete, with  its  crest  at  8  feet  upper  canal  gauge,  which  provides  a  basin 
•  with  ample  accommodations  tor  the  movement  of  vessels  and  tows 
approaching  the  canal. 

At  the  end  of  the  fiscal  year  1900  the  work  outlined  in  the  projects 
had  been  completed  with  exception  of  the  rock  excavation  east  oi  the 
former  cross  dam,  earth  and  rock  excavation,  and  a  new  wall  and  stone 
revetment  on  the  south  side  of  the  canal  west  of  Tenth  street  to  a 
point  about  412  feet  east  of  the  Fourteenth  Street  Bridge.  During 
the  fiscal  year  work  was  directed  toward  tiie  removal  of  disrupted  rock 
within  the  limits  of  the  enlargement,  using  for  that  purpose  the 
dredges,  derrick  boats,  and  towboats  pertaining  to  the  canal  when 
they  could  be  spared  from  canal  work. 
ENO  1901 32 
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The  main  channel  of  the  river,  by  which  commerce  passes  the  falls 
when  the  stage  of  the  river  is  such  as  to  permit  navigation  over  them, 
is  known  as  Indiana  Chute.  Originally  it  was  very  crooked,  with  swift 
currents  and  whirls,  filled  with  dangerous  rockv  points  projecting 
from  the  sides  and  bottom,  and  navigable  by  skilled  pilots  only  when 
the  river  was  up  to  or  above  11  feet  on  the  upper  gauge  of  the  Louis- 
ville and  Portland  Canal.  About  half  the  distance  down  was  an  abrupt 
turn  flanked  by  two  projecting  points  of  rock,  the  one  on  the  south,  a 
part  of  Goose  Island,  Known  as  Wave  Rock;  the  other,  on  the  north  and 
slightly  west,  a  part  of  the  Indiana  shore  called  Willow  Point.  The 
channel  around  and  between  these  points  was  tortuous,  the  current 
swift,  and  navigation  dangerous  except  at  very  high  stages  of  water. 

Prior  to  January  31,  1890,  there  was  no  specific  project  for  the 
improvement  of  the  Indiana  Chute.  The  work  was  carried  on  with 
allotments  from  appropriations  for  improving  Ohio  River,  and  under 
projects  having  in  view  the  removal  of  projecting  rocks  and  straight- 
ening the  channel  between  the  cross  dam  and  raUroad  bridge,  but  no 
definite  limits  were  prescribed  within  which  work  was  to  be  done. 

The  work  previous  to  the  adoption  of  the  definite  project  resulted  in 
increasing  the  safe  width  of  the  channel  between  tne  cross  dam  and 
railroad  bridge  from  60  to  250  feet,  and  the  removal  of  a  large  mass 
of  reefs  just  below  the  bridge  known  as  Rubels  Rocks.  The  project 
of  January  31, 1890,  is  not  materially  changed  by  the  revision  approved 
April  8,  1899.  The  general  object  is  to  make  the  chute  safely  navi- 
gsible  for  descending  traflic  when  the  stage  of  the  river  is  at  or  above 
8  feet,  upper  canal  gauge,  by  providing  a  good  channel  400  feet  wide 
between  the  cross  dam  and  railroad  bridge.  The  top  of  Wave  Rock 
is  to  be  excavated  to  ref .  22  and  of  Willow  Point  to  ref .  19.  Below 
Willow  Point  a  stone  dike  1,260  feet  long,  and  below  Wave  Rock  a 
similar  structure  2,300  feet  long,  curving  downstream,  will  fix  the 
navigable  channel  at  a  width  of  about  700  feet.  These  dikes  are  also 
intended  to  reduce  the  area  of  discharge  of  the  chute  so  as  to  maintain 
the  8-foot  depth  over  Wave  Rock  and  Willow  Point  as  long  as  that 
depth  exists  in  the  channel  at  the  head. 

Operations  on  this  part  of  the  project  were  directed  toward  the  com- 
pletion of  excavation  to  grade  at  Willow  Point,  Wave  Rock,  and  the 
channel  above  the  railroad  bridge,  together  with  the  repair  of  the 
Willow  Point  dike  and  the  continuation  of  construction  of  the  Wave 
Rock  dike.  Of  these,  the  repaire  to  W^illow  Point  dike,  excavation  to 
specified  grade  in  channel  above  the  bridge  at  Willow  Point  and  Wave 
Rock  were  completed,  and  the  Wave  Rock  dike  partly  completed.  To 
complete  the  latter  dike  it  is  estimated  will  require  about  4,300  cubic 
yarcb  stone  filling  and  7,100  square  yards  paving. 

The  amount  expended  on  the  combined  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1900,  was  11,387,432.75.  Statistics  show- 
ing the  quantity  and  character  of  commerce  passing  through  the  canal 
and  over  the  falls  may  be  seen  by  reference  to  the  report  of  operating 
and  care  of  Louisville  and  Portland  Canal. 

During  the  progress  of  work  near  the  close  of  the  past  season's  oper- 
ations it  became  evident  that  the  original  estimates  would  be  insufficient 
for  the  completion  of  the  work  included  in  the  approved  project.  An 
estimate  of  the  quantities  of  work  remaining  to  be  done  on  November 
1,  1900,  and  cost  thereof  was  submitted  to  the  Chief  of  Engineers 
November  13, 1900,  and  authority  gmnted  to  submit  the  increased  cost 
in  this  report.  This  increased  cost  is  attributable  largely  to  the  short- 
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ness  and  uncertainty  of  the  working  seasons  on  the  falls  of  the  Ohio, 
a  rise  of  2  feet  being  sufficient  to  stop  work  at  Wave  Bock,  Willow 
Point,  and  the  excavation  above  the  bridge.  The  nature  of  the  rock 
also  necessitated  the  removal  of  much  more  than  was  anticipated  in  the 
estimate,  so  as  to  be  absolutely  certain  that  no  solid  rock  was  left  pro- 
jecting above  grade. 

July  1,  1900,  balance  unexpended $139,817.25 

June  30,  1901,  amount  expended  during  fiscal  year 105, 201. 88 

July  1 ,  1901 ,  balance  unexpended 34, 615. 37 

July  1,  1901,  outstanding  liabilities 873. 93 

July  1,  1901,  balance  available 33,741.44 

Amount  (estimated)  required  for  completion  of  existing  project 132, 389.  79 

Amount  that  can  be  profitably  expenaed  in  fiscal  vear  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  l,''l901 80, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  J  J  1.) 

2.  Opei^ating  and  care  of  Loiusville  and  Portland  Canal, — ^The  pres- 
ent work  is  the  outgrowth  of  the  construction  of  the  canal  bj  a  private 
corporation  in  1830,  and  its  transfer  to  the  United  States  m  1874  by 
the  authority  of  Congress.  The  canal  is  about  2  miles  long  and  90  feet 
wide  below  the  enlargement  at  the  head.  There  are  2  new  masonry 
locks  in  flight,  the  chambers  of  each  being  350  feet  long  and  80  feet  wide. 

The  annual  estimates  and  projects  have  provided  for  operation  and 
maintenance  in  good  navigaole  condition,  together  with  such  special 
work  as  may  from  time  to  time  be  found  necessary  to  make  it  sumcient 
to  meet  the  demands  of  navigation  and  commerce. 

Expenditures  from  July  1,  1880,  when  tolls  were  abolished  and  the 
canal  became  a  direct  charge  on  the  Treasury,  to  June  30, 1900,  amounted 
to  11,493,690.13,  not  including  outstanding  liabilities. 

The  canal  is  available  to  commerce  at  all  stages  of  water  less  than 
12.7  feet,  upper  gauge,  and  serves  its  purpose  by  permitting  free  navi- 
gation around  the  falls  of  the  Ohio  River  at  stages  of  water  when  the 
passage  can  not  be  made  by  the  open-river  channel. 

During  the  fiscal  year  ending  June  30, 1901,  expenditures  amounted 
to  175,330.09. 

During  the  fiscal  year  ending  June  30, 1901, 5,581  boats,  barges,  and 
small  craft  passed  through  the  canal;  the  tonnage  of  these  amounted 
to  1,275,536,  and  thev  carried  1,216,906  tons  of  freight  and  13,090  pas- 
sengers. The  annual  average  for  the  past  twenty  years  of  traflSc  and 
commerce  passing  this  place  via  canal  and  open  river  is  as  follows: 
Boats,  6,781+;  tonnage,  1,854,053+;  freight  average  for  fifteen  years, 
1,994,788  tons. 

(See  Appendix  J  J  2.) 

3,  Wahash  Rimer ^  Indiana  and  lUinoia. — In  its  original  condition 
this  river  was  badly  obstructed  with  shoal  bars,  accumulations  of 
snags,  rocky  reefs,  and  numerous  secondary  channels  or  cut-offs, 
which  lessened  the  flow  of  water  through  the  main  channel,  and  navi- 
gation was  impossible  except  at  high  steges  of  water. 

From  the  commencement  of  the  work  in  1872  to  March  31,  1881, 
the  expenditures,  all  of  which  were  for  work  below  Vincennes, 
amounted  to  $324,845.44.  Since  March,  1881,  expenditures  for  each 
section  of  the  river  are  given  below  separately. 
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Bdow  Vmcenties. — From  March,  1881,  to  June  30,  1900,  expendi- 
tures for  work  below  Vincennes  amounted  to  $369,808.42,  including 
$25,000  expended  for  levee  work  at  Grayville,  HI. 

Since  1884  the  greater  part  of  the  appropriations  for  the  section 
below  Vincennes  has  been  applied  to  the  construction  of  a  masonry 
lock  and  timber  dam,  with  masonry  abutment  and  timber  guide  cribs, 
at  Grand  Rapids.  The  lock,  dam,  abutments,  and  guide  cribs  have 
been  completed. 

Since  the  operations  and  funds  have  been  concentrated  to  complete 
the  structures  just  mentioned,  and  work  necessarily  suspended  else- 
where on  the  river,  the  improvements  at  other  places  have  rotted  away 
or  been  damaged  by  ice  and  freshets.  High  water  has  cut  its  way 
around  them,  leaving  the  river  as  badly  obstructed  as  it  was  before  its 
improvement  was  commenced,  and  with  no  improvement  to  its  navi- 
gation and  conunerce  other  than  the  channels  cut  through  solid  rock, 
and  the  lock  and  dam  at  Grand  Rapids,  which  latter  will  be  of  little 
benefit  unless  the  river  is  improved  in  such  manner  as  to  enable  boats 
to  reach  that  point. 

Therefore,  considered  as  an  entirety,  this  section  of  the  river  at  a 
normal  stage  is  not  available  for  navigation.  The  obstructions  now 
existing  present  no  unusual  features  to  indicate  that. they  would  be 
difficult  to  overcome,  and  with  sufficient  funds  for  regular  and  con- 
tinuous operations  the  river  could  be  easily  adapted  to  the  require- 
ments of  commerce.  The  improvements,  however,  should  begin  at 
the  mouth  of  the  river  and  be  carried  continuously  upstream.  No 
work  was  done  on  this  section  of  the  river  during  the  past  year. 

The  only  commercial  statistics  available  are  those  collected  at  the 
lock  at  Grand  Rapids  and  given  in  the  report  upon  operating  and  care 
of  that  work. 

There  is  in  existence  no  approved  project  with  estimate  which  ade- 
quately provides  for  the  systematic  improvement  of  the  Wabash  River, 
and  as  a  prerequisite  to  the  preparation  of  such  a  project  a  detailed 
survey  is  necessary.  Such  sui-vey  for  that  part  oi  the  river  below 
the  lock  at  Grand  Rapids  would  cost,  approximately,  $20,000.  The 
funds  now  reported  as  available  were  appropriated  by  the  river  and 
harbor  act  of  March  3,  1899,  with  a  view  of  closing  the  cut-off  at  New 
Harmony,  to  do  which  it  was  estimated  would  require  $60,000.  How- 
ever, this  is  not  the  only  place  where  improvement  work  is  needed 
to  make  the  river  navigable,  and  it  would  appear  to  be  the  better  plan  to 
defer  any  work  at  New  Harmony  Cut-off  until  a  survey  has  been  made 
and  definite  determination  arrived  at  as  to  the  character  and  extent  of 
improvements  necessary.  In  this  connection  it  is  deemed  admissible 
to  suggest  that,  if  the  funds  now  available  be  made  applicable  to  a 
survey  of  the  river  below  the  lock,  only  $5,000  in  addition  thereto 
will  be  needed  for  such  purpose. 
July  1,  1900,  balance  unexpended $16,346.14 

July  1,  1901,  balance  unexpended 16,346.14 

July  1,  1901,  outstanding  liabilities 25.75 

Julyl,  1901,  balance  available 15,320.39 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 
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AhoveVmcermes. — Since  this  part  of  the  river  became  the  object  of 
specific  appropriations,  the  sum  of  $93,075.67  had  been  expended  to 
June  30,  1900.  Formerly  a  good  channel  3  feet  in  depth  was  main- 
tained, but  for  several  years  past  the  appropriations  nave  been  too 
small  to  permit  of  other  than  snagging  operations  at  irregular  inter- 
vals. The  channel  at  present  is  available  for  navigation  only  at  high 
stages  of  water.  At  low  water  the  numerous  snags,  bars,  ana  second- 
ary channels  render  navigation,  even  with  boate  of  lightest  draft, 
extremely  unceiiain.  No  regular  line  of  steamboats  operates  upon 
this  section  of  the  river.  The  only  traffic  is  carried  on  during  high 
stages  of  water,  when  a  few  light-draft  boats  make  irregular  trips  to 
transport  corn,  wheat,  oats,  and  similar  commodities  to  the  nearest 
railway  for  shipment.  The  only  operations  in  progress  on  this  section 
of  the  river  during  the  fiscal  year  consisted  in  the  removal  of  snags, 
and  embraced  that  portion  between  Vincennes  and  1  mile  above 
Hutsonville,  about  48  miles.  Overhanging  trees,  snags,  and  similar 
obstructions,  numbering  375  in  all,  were  removed  during  the  period  of 
operations  from  Julv  17  to  September  22,  1900. 

Funds  under  the  former  estimate  are  so  nearly  exhausted  that  fur- 
ther field  work  is  not  proposed  for  the  ensuing  fiscal  year.  Recom- 
mendations as  to  additional  appropriations  can  not  be  made  until  a  new 
Eroject,  as  sug'gested  in  the  report  upon  improvement  Below  Vincennes, 
as  been  decided  upon. 

The  only  commercial  statistics  available  are  given  in  the  report  for 
operating  and  care  of  lock  and  dam  at  Grand  Kapids. 

July  1,  1900,  balance  unexpended : $2,424.33 

June  30,  1901,  amount  expended  during  fiscal  year 1,867.98 

July  1,  1901,  balance  unexpended 566.35 

(See  Appendix  J  J  3.) 

^.  Operating  and,  care  of  lock  and  dam>  at  Grand  Rapids^  Wabash 
River, — ^This  lock  and  dam  was  built  from  funds  derived  from  appro- 
priations for  improving  Wabash  River,  Indiana  and  Illinois.  The 
operating  expenses  were'also  paid  from  that  appropriation  until  March 
1,  1897,  since  which  date  they  have  been  paid  from  allotments  from 
the  indefinite  appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation,  act  of  July  6,  18M.  The  annual  projects  and 
estimates  provide  for  the  lock's  operation  and  such  repairs  thereto  and 
the  appurtenant  structures  as  may  be  necessary  to  maintain  them  in 
good  condition.  From  March  1,  1897,  to  June  30,  1900,  the  expend- 
itures amounted  to  18,076.21. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901, 
amounted  to  f  10,721.40,  which  were  for  lock  tender's  salary,  repairs, 
material  for  new  gates,  cleaning  out  mud  from  lock  chambers  and 
upper  entrance,  a  small  protection  crib  on  the  abutment  side  of  the 
river,  and  work  in  connection  with  placing  the  new  gates. 

A  synopsis  of  traffic  through  the  lock  during  fiscal  year  1901  is  as  fol- 
lows: Boats,  etc.,  267;  tonnage,  8,976;  freight,  l,128i  tons.  Average 
for  five  fiscal  years:  Boats,  2t9;  tonnage,  7,561;  freight,  3,044  tons. 

(See  Appendix  J  J  4.) 

5.  White  River^  Indiana, — Originally  this  river  was,  through- 
out the  entire  reach  embraced  within  the  project,  badly  obstructed  oy 
rock  reefs,  shoals,  remains  of  old  structures,  and  a  very  great  num- 
ber of  snags.  It  could  be  navigated  only  during  high  stages  of 
water. 
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The  original  project  is  based  upon  the  report  of  eiuiinination  of  the 
White  Eiver  and  its  forks  in  Indiana,  submitted  December  31, 1878, 
and  the  first  provision  for  improvement  was  made  in  the  river  and 
harbor  act  of  March  3,  1879.  The  object  was  to  provide  a  channel  as 
far  as  might  be  practicable  without  constinicting  locks  and  dams,  at 
an  estimated  cost  of  1150,000.  The  j)roject  has  not  been  amended,  or 
revised.  Funds  under  the  former  estimate  are  practically  exhausted. 
The  river  and  harbor  act  of  August  18, 1894,  provided  for  a  resurvey 
of  the  river  and  certain  portions  of  the  forks.  Full  report  of  this 
survey  and  estimate  of  cost  under  alternative  plans  for  improvement 
will  be  found  on  pages  2483  to  2496,  report  of  tne  Chief  of  Engineers 
for  fiscal  year  1896.  The  small  balance  of  funds  was  not  sufficient  to 
permit  any  operations  during  the  past  year,  and  for  the  same  reasons 
no  field  operations  are  proposed  for  the  ensuing  year.  The  total 
expenditures  to  June  30, 1900,  were  $119,296.18.  The  lower  13  miles 
of  the  river  are  navigable  for  boats  drawing  3  feet;  above  this  to  the 
junction  of  the  two  forks  and  about  6  miles  up  East  Fork  boats 
drawing  18  inches  can  navigate  about  one  month  in  the  year. 

July  1,1900,  balance  unexpended 1703.82 

July  1,  1901,  balance  unexpended 703.82 

(See  Appendix  J  J  5.) 

6,  Lock  No.  ^,  Green  Hive?*,  at  Jiumsey,  Ky, — ^This  lock  was  origi- 
nally built  by  the  State  of  Kentucky  and  was  acquired  by  the  United 
States,  with  other  locks  and  dams  on  Green  and  Barren  rivers,  Ken- 
tucky, December  11,  1888.  The  lock  was  then  in  a  dilapidated  and 
dangerous  condition.  The  deficiency  act,  approved  March  3,  1893, 
appropriated  $65,000  for  rebuilding  this  lock  which,  in  1892,  was 
reported  as  no  longer  safe  for  navigation.  The  project  for  the  work, 
approved  in  1893,  provided  for  the  construction  of  a  new  lock  on  the 
river  side  of  the  old  lock,  with  certain  changes  of  existing  conditions, 
to  make  them  conform  to  the  new  location.  The  amount  expended  to 
June  30,  1900,  was  $167,739.06. 

During  the  past  fiscal  year  the  work  remaining  to  be  done  at  the 
close  of  the  preceding  fiscal  year  was  completed.  This  work  consisted 
in  drilling  and  blasting  the  limestone  ledge  at  the  lower  entrance  to 
the  lock,  so  as  to  strengthen  the  approach  and  facilitate  the  passage 
of  traffic  through  the  lock;  the  walk:  ways  were  also  completed.  Tne 
work  being  completed  and  funds  exhausted,  this  will  be  the  final  report 
under  this  appropriation. 

July  1,  1900,  balance  unexpended $2,260.94 

June  30,  1901,  amount  expended  during  fiscal  year 2, 260. 94 

(See  Appendix  J  J  6.) 

7.  Green  River  above  the  mouth  of  Big  Bai^eii  RiA^er^  Kentiwky. — 
Originally  this  part  of  Green  River  was  much  obstructed  by  snags, 
bowlders,  and  overhanging  trees.  Dam  No.  4,  Green  River,  afforoea 
slack  water  for  about  18  miles. 

The  original  project  is  that  submitted  under  date  of  August  11, 1891 
(printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1891,  p.  2481), 
and  provided  for  slack- water  navigation  from  the  upper  limits  of  Pool 
No.  4,  to  Mammoth  Cave,  b}'^  the  construction  of  two  locks  and  dams, 
at  an  estimated  cost  of  1361,346.40  for  both.  One  of  the  locks  and 
dams  has  been  completed  and  opened  to  navigation,  thus  leaving  one 
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more  lock  and  dam  to  be  constructed  to  complete  the  project.  The 
amount  expended  on  the  work  up  to  the  close  of  the  fisc^  year  ending 
June  30, 1900,  was  $174,371. 27.  The  result,  as  stated  above,  is  the  com- 
pletion of  Lock  and  Dam  No.  5,  and  the  extension  of  slack- water  navi- 
gation through  a  part  of  the  rich  mineral  district  bordering  on  the  river, 
and  which  heretofore  had  no  conveniently  accessible  means  of  trans- 
portation. The  marked  increase  in  traflSc  through  Pool  No.  4  and  the 
new  lock  during  the  short  period  it  has  been  in  operation  is  the  most 
substantial  evidence  of  the  benefit  that  has  resulted  from  the  improve- 
ment, as  well  as  the  great  advantage  that  would  result  from  the  com- 
pletion, of  the  second  lock  proposed  in  the  project,  and  the  extension 
of  slack- water  navigation  to  Mammoth  Cave. 

The  only  operations  in  progress  during  the  year  consisted  of  the 
completion  of  crib  work  and  Dank  protection,  and  construction  of  a 
cottage  for  the  lock  hand  at  Lock  No.  5.  The  small  balance  available 
will  not  permit  much  work  beyond  the  completion  of  the  cottage  and 
clearing  up  the  lock  grounds.  Work  on  proposed  Lock  No.  6  can  be 
commenced  promptly  after  money  therefor  has  been  appropriated. 

TraflBc  and  commercial  statistics  are  given  in  the  report  for  operat- 
ing and  care  of  locks  and  dams  on  Oreen  and  Barren  rivers. 

July  1,  1900,  balance  unexpended 1 16,301.93 

June  30,  1901,  amount  expended  during  fiscal  year 1, 908. 71 


July  1,  1901,  balance  unexpended 4,393.22 

July  1,  1901,  outstanding  liabilities 662.75 

July  1,  1901,  balance  available 3,730.47 

Amount  (estimated)  required  for  completion  of  existing  project 180, 673. 20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 135, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  J  J  7.) 

8.  Operating  and  care  of  locks  and  dams  on  Oreen  and  Barren  rivers^ 
Kentucky. — ^Tte  United  States  acquired  possession  of  the  five  locks 
and  dams  on  Green  and  Barren  rivers  on  December  11,  1888,  by  pur- 
chase of  the  unexpired  lease  of  the  Green  and  Barren  River  Navigation 
Company,  the  legislature  of  the  State  of  Kentucky  having  ceded  them, 
with  land  and  appurtenances  pertaining  thereto,  to  the  United  States, 
upon  condition  that  the  latter  should  extinguish  the  claim  of  the  navi- 
gation company  to  take  tolls  and  to  exercise  control  over  the  rivers. 

At  the  time  of  the  transfer  the  river  wall  of  Lock  No.  3,  Green 
River,  had  fallen  into  the  river;  the  lower  end  of  the  land  wall  of  Lock 
No.  1,  Barren  River,  was  badly  cracked  and  liable  to  fall  at  any  time, 
and  both  walls  of  Lock  No.  2,  Green  River,  were  in  a  dangerous  con- 
dition. The  channel  of  the  river  was  much  obstructed  by  snags  and 
slides. 

Since  the  United  States  acquired  control  of  the  locks  and  dams  navi- 
gation throughout  the  entire  system  has  been  restored  by  either  exten- 
sive repairs  or  new  work.  The  expenditures  for  repairs,  operations, 
and  maintenance  to  June  30,  1900,  aggregated  $840,032.78.  During 
the  fiscal  year  ending  June  30,  1901,  the  expenditures  amounted  to 
$61,816.4:0,  which  were  for  the  operation  and  maintenance  of  the  sev- 
eral locks  and  dams  and  for  necessarv  repairs  to  houses  and  property. 

Following  is  a  synopsis  of  traflBc  through  the  locks: 
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During  fiscal  year  ending  June  30,  1901. 


Boats. 

Freight 

Number. 

Tonna«:e. 

Green  River: 

Lock  No.  1 

8,866 
8,102 
2,410 
2,580 
1,006 

1,612 

568,630 
488,112 
414  417 
870,845 
124,916 

196,047 

Tons. 

462,622 

285,744 

Lock  No.  2 

Lock  No.  8 

183,612 
117,064 

Lock  No.  4 

Lock  No.  5 

57,068 

46,446 
48,421 

Barren  River: 

Lock  No.  1 

€k>Al  fibipTPent*  from  mtpe  below  Lock  No.  1,  Green  River 

Average  for  four  pagtfi»cal  years. 


Green  River: 

Lock  No.  1. 

Lock  No.  2. 

Lock  No.  8. 

Lock  No.  4. 

Lock  No.  6. 
Barren  River: 

Lock  No.  1. 


8,014 

860,126 

2,639 

822,014 

1,957 

266,260 

2,840 

270,628 

810 

88,806 

1,476 

618,669 

820,449 
226,687 
137,192 
96,261 
26,089 

87,744 


(See  Appendix  J  J  8.) 

9.  Rough  River ^  Kentv/cky. — Originally  this  river  was  very  much 
obstructed  by  snags,  sunken  logs,  and  bowlders  in  the  bed,  and  by 
overhanging  trees  on  the  banks.  Backwater  from  Kumsey  Dam  No.  2, 
on  Green  Kiver,  affected  the  lower  8  miles  of  the  river,  but  above  that 
distance  the  stream  was  very  shallow  at  low  water. 

The  project  for  the  improvement,  adopted  in  1890,  provided  for  the 
clearing  of  the  river  of  obstructions  and  for  the  location  and  construc- 
tion of  a  lock  and  dam,  so  as  to  carry  slack  water  to  Hartford,  Ky., 
for  boats  not  exceeding  123  feet  in  length,  27  feet  in  width,  and  4  feet 
draft. 

Expenditures  to  June  30,  1900,  amounted  to  $99,417.03. 

Operations  during  the  year  consisted  of  the  removal  of  two  slides 
below.  Hartford,  removing  overhanging  trees,  snags,  stumps,  etc.,  in 
building  a  protection  crib  45  feet  long,  10  feet  wide,  and  6  feet  high 
below  the  abutment  of  the  dam  at  the  lock,  and  grading  and  riprapping 
the  banks  below  the  abutment  and  lock.  The  lunds  now  available  are 
sufficient  to  keep  the  improved  portion  of  the  river  clear  of  snags  dur- 
ing the  next  fiscal  year. 

Commercial  statistics  for  the  river  are  given  under  report  for 
operating  and  care  of  lock  and  dam  on  Rough  Kiver,  Kentucky. 

July  1,  1900,  balance  unexpended $6,082.97 

June  30,  1901,  amount  expended  during  fiscal  year 2, 887. 78 

July  1,  1901,  balance  unexpended 3, 195. 19 

July  1,  1901,  outstanding  liabilities 17.27 

July  1,  1901,  balance  available 3,177.92 

(See  Appendix  J  J  9.) 

10.  Operating  and  care  of  lock  and  dam  on  Rough  River^  Ken- 
^t^^.— This  lock  and  dam  was  built  from  funds  provided  in  appro- 
priations for  improving  Rough  River,  Kentucky,  and  was  opened  to 
navigation  December  12,  1896.     The  expenses  of  their  operation  and 


Digitized  by  LjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS.  505 

care  since  July  1,  1897,  have  been  paid  from  allotments  from  the 
indefinite  approi)riation  for  operating  and  care  of  canals  and  other 
works  of  navigation,  act  of  July  6,  1884.  The  total  of  these  expendi- 
tures to  June  30,  1900,  was  $2,282.88. 

The  project  and  estimate  for  the  past  fiscal  year  provided  for  noth- 
ing further  than  the  operation  ana  care  of  the  lock  and  such  minor 
current  repairs  as  are  usually  incident  to  such  structures. 

The  lock  and  dam  affords  slack-water  navigation  to  Hartford,  Ky. 

Traffic  through  the  lock  during  the  past  fiscal  year  included  657 
boats  of  various  kinds,  with  an  aggregate  tonnage  of  24,407,  carrying 
20,666  tons  of  freight. 

Annual  averages  for  the  past  four  years  are  as  follows:  Boats,  610; 
tonnage,  14,273.79;  freight,  24,849  tons. 

(See  Appendix  J  J  10.) 

11.  Hemoving  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — ^Tne  steamer  Defender^  while  bringing  a  tow  of  coal  to 
the  locks  of  the  Louisville  and  Portland  Canal  January  20, 1901.  sunk 
a  coal  barge  at  station  25.  Dredges  LouisviUe  No.  1  and  Wabash 
removed  the  wreck  at  a  cost  of  $99.39.  This  amount  was  subsequently 
refunded  to  the  United  States  by  the  owners  of  the  coal. 

(See  Appendix  J  J  11.) 

EXAMINATION  MADE  IN   COMPLIANCE  WITH  EMERGENCY  BIVEB  AND 
HARBOR  ACT  APPROVED  JUNE   6,    1900. 

Report  on  preliminary  examination  of  Ohio  River  {in  Kentucky), 
with  a  view  to  ascertaining  the  desirability  of  acquiring  the  islarid 
i/tnmediatdy  hdoio  the  Louisville  and  Portland  Canal  in  tlie  Ohio  Ri/ver 
known  as  8amd  Island  and  the  probable  cost  of  purchasing  the  same^  was 
submitted  through  the  division  engineer  by  Captain  Zinn,  June  20, 1900. 
In  his  opinion,  concuiTed  in  by  the  division  engineer  and  by  the  Chief 
of  Engineers,  the  improvement  of  the  locality  by  the  General  Govern- 
ment in  the  manner  indicated  by  the  act  is  not  advisable.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  68,  Fifty- 
sixth  Congress,  second  session.     (See  also  Appendix  J  J  12.) 

LAKE    RIVERS   AND   HARBORS. 
IMPROVEMENT  OF  RIVERS  AND  HAKBORS  ON  LAKE  SUPERIOR. 

This  district  was  in  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of 
Engineers,  to  February  20,  1901,  in  the  temporary  charge  of  Maj. 
D.  W.  Lockwood,  Corps  of  Engineers,  from  February  20  to  March  11, 
1901,  and  in  the  charge  of  Capt.  D.  D.  Gaillard,  Corps  of  Engineers, 
since  March  11, 1901.  Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of 
Engineers  (now  brigadier-general,  Chief  of  Engineers,  United  States 
Army,  retired),  to  May  3, 1901,  and  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  since  May  9,  1901. 

i.  Harbor  at  Grand  Marais^  Minn. — ^This  small  natural  basin  was 
not  originally  of  sufficient  depth,  nor  was  it  adequately  sheltered, 
either  for  commercial  purposes  or  for  use  as  a  harbor  of  refuge.  The 
approved  project  of  1879  proposed  two  breakwater  piers,  each  360  feet 
long,  from  the  east  and  west  points  of  the  bay,  or  one  pier  700  feet 
long  from  the  east  point,  and  the  dredging  to  a  depth  to  accommodate 
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the  prevailing  draft  of  vessels,  which  was  14  feet.  The  original  esti- 
mated cost  was  $139,669.40,  but  for  reasons  explained  in  the  report  of 
the  local  oflScer  (Annual  Report  of  the  Chief  of  Engineers  for  1898, 

L2217)  this  was  increased  to  $163,954.63.  Up  to  the  close  of  the 
al  year  ending  June  30,  1900,  there  had  been  expended  on  this 
work  $133,100.66.  With  this  sum  360  feet  of  the  east  pier  had  been 
completed  and  the  16-foot  anchorage  area  increased  to  26  acres.  The 
increment  of  commerce  which  has  accrued  since  the  improvement  of 
this  harbor  began  bears  the  ratio  of  25  entrances  and  clearances  (made 
by  4  tugs  and  5  schooners),  with  60  tons  of  cargo,  valued  at  $6,000,  in 
1878,  to  346  entrances  ana  clearances  (nearly  all  steamers),  with  6,203 
tons  of  cargo,  valued  at  $454,360,  in  1899.  The  commercial  statistics 
for  1900  were  destroyed  by  fire.  The  value  of  the  commerce  of  the 
harbor  from  1878  to  1900,  both  inclusive,  is  roughly  estimated  at 
$2,000,000. 

The  act  of  March  3,  1899,  appropriated  $30,000  for  completing 
improvement.  With  this  it  is  proposed  to  build  a  breakwater  350 
feet  long  from  the  western  point  and  running  out  in  a  southeasterly 
direction. 

The  conti-act  for  this  work  was  awarded  at  $88.91  per  linear  foot  of 
stone  embankment  and  crib  structure  and  timber  superstructure,  to  be 
completed  December  1,  1900. 

This  contract  expired  before  the  completion  of  the  work,  but  opera- 
tions are  being  carried  on  by  the  former  contractors  at  the  same  rates, 
under  an  implied  agreement,  and  it  is  expected  that  the  work  will  be 
satisfactorily  completed  by  September  1,  1901. 

July  1,1900,  balance  unexpended 130,249.34 

June  30,  1901,  amount  expended  during  fiscal  year 9, 312. 26 

July  1,  1901,  balance  unexpended 20,937.08 

July  1,  1901,  outstanding  habilitiee 902.18 

July  1,  1901,  balance  available 20,034.90 


July  1,  1901,  amount  covered'  by  uncompleted  contracts 19, 978. 26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  1.) 

2.  Harbor  at  Agate  Bay^  Minnesota, — This  harbor,  27  miles  east  of 
Duluth,  is  a  shipping  port  for  iron  ore  and  is  a  harbor  of  refuge. 
The  project  for  the  improvement  was  adopted  in  1887,  and  contem- 

Elates  the  erection  of  two  piers  projecting  from  the  headlands  of  the 
ay  and  inclosing  about  109  acres  of  water  area,  natural  depth  of  20 
feet  or  more;  the  eastern  pier  to  be  1,050  feet  long  and  the  western 
one  900  feet.  Work  upon  the  east  pier  was  commenced  in  1887,  and 
at  the  close  of  work  in  November,  1898,  besides  the  750  feet  of  east 
pier  built  in  1891,  there  were  completed  750  feet  of  west  pier  and  160 
feet  of  rock  embankment  brought  to  the  20-foot  level  for  foundation 
of  the  extension  to  said  pier. 

The  act  of  March  3,  1899,  appropriated  $71,708  to  complete  the 
project  for  this  harbor. 

With  this  sum  the  west  pier  has  been  completed  to  its  full  length  of 
'^""  feet,  and  operations  are  now  in  progress  upon  the  extension  of  the 
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east  pier,  the  work  to  be  completed  by  September  1,  1901.  When 
this  has  been  done,  the  balance  of  the  appropriation  will  be  expended 
in  necessary  repairs  to  the  old  work. 

The  commerce  of  this  harbor  has  increased  from  236,000  cargo 
tons,  valued  at  $524,800,  in  1885,  to  4,723,784  cargo  tons,  valued  at 
$11,066,026,  in  1900.  The  total  valuation  of  the  commerce  of  this  poil; 
for  sixteen  years,  1885  to  1900,  is  roughly  estimated  at  $51,000,000. 

The  arrivals  and  departures  of  vessels  have  increased  from  174,  with 
a  registered  tonnage  of  295,800  tons,  in  1885,  to  2,444,  with  a  regis- 
tered tonnage  of  7,087,600  tons,  in  1900. 

The  amount  expended  to  June  30,  1900,  was  $180,724.93. 

July  1,  1900,  balance  unexpended 163,483.07 

June  30,  1901,  amount  expended  during  fiscal  year 34, 288. 97 

July  1,  1901,  balance  unexpended 29,194.10 

July  1,  1901,  outstanding  liabilities 4, 415. 14 

July  1,  1901,  balance  available 24, 778. 96 

July  1,  1901,  amount  covered  by  uncompleted  contracts 18, 668. 49 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 2,000.00 

Submitted  in  compliance  with  req^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  2.) 

3.  Harbor  at  I}iduth^  Minn,^  and  Superior^  Wis. — Previous  to  the 
annual  report  of  1897  this  harbor  was  reported  on  under  the  separate 
heads  of  Duluth,  Minn.,  and  Superior,  Wis.,  respectively. 

The  act  of  June  3, 1896,  unified  these  harbors  under  the  above  title, 
and  provided  for  continuous  contracts  for  its  improvement  to  the 
amount  of  $3,080,553. 

This  harbor  now  consists  of  the  Duluth  Canal,  the  Wisconsin 
Entrance,  Superior  Bay,  Allouez  Bay,  St.  Louis  Bay,  and  St.  Louis 
River  to  the  limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles 
from  the  original  natural  entry,  which  before  improvement  was 
obstructed  by  shifting  bars,  with  but  9  feet  of  water  over  them.  The 
bays  were  broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet, 
except  along  the  channel  through  them,  where  the  depth  was  greater, 
but  variable. 

The  project  previous  to  the  present  one  was  for  16-foot  navi^tion. 
This  was  practically  completed  July  1,  1897,  and  resulted  in  giving  a 
good  16-foot  navigation  through  the  natural  or  Wisconsin  Entry; 
through  the  artificial  Duluth  Canal;  over  the  Duluth  Basin,  of  104 
acres;  along  and  parallel  to  the  dock  lines  of  Duluth  and  Superior,  in 
Superior  and  St.  Louis  bays,  and  up  the  St.  Louis  River  to  New 
Duluth,  near  the  head  of  navigation  of  the  river,  with  well-defined 
channels  from  85  to  300  feet  in  width. 

The  present  project,  authorized  by  the  act  of  June  3, 1896,  provides 
for  the  widening  and  deepening  to  a  navigable  depth  of  20  feet  of  the 
existing  channels,  for  new  channels  in  Allouez  Bay  and  St.  Louis 
River,  for  extensive  turniujj  and  anchorage  basins  of  a  navigable 
depth  of  20  feet  at  the  junctions  of  two  or  more  channels,  for  widen- 
ing the  Duluth  Canal,  and  for  rebuilding  the  piers  at  the  Duluth  Canal 
and  Wisconsin  Entry  and  finishing  them  off  with  concrete  superstruc- 
tures built  of  monolithic  ])locI<^. 
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The  total  amount  expended  previous  to  the  commencement  of  oper- 
ations under  the  present  project  was  $1,548^183. 

The  amount  expended  on  the  present  project  to  June  30,  1900,  was 
$1,448,034.66. 

The  contracts  for  dredging  the  channels  and  basins  have  been  in 
operation  for  four  seasons,  and  up  to  June  30,  1901,  15,626,995  cubic 
yards  of  material  has  been  removed. 

All  the  land  necessary  for  the  widening  of  the  Duluth  Canal  has 
been  acquired  by  deed  of  gift,  purchase,  or  condemnation,  at  a  cost  of 
$53,919.05. 

For  the  land  at  the  Wisconsin  Entry,  the  mouth  of  the  Nemadji 
Eiver,  and  a  marshy  island  in  the  St.  Louis  River  condemnation  pro- 
ceedings have  been  instituted  in  the  United  States  courts.  A  small 
parcel  of  land  at  the  end  of  Grassy  Point,  containing  4.6  acres,  has 
been  purchased  for  $1,610. 

The  south  pier  of  the  Duluth  Canal  has  been  completed  and  the  sub- 
structure of  the  north  pier.  All  of  the  footing  blocks  for  the  latter 
have  been  set  and  secured  in  place,  and  up  to  June  30,  1901,  80  mon- 
olithic blocks,  containing  3,512  cubic  yards  of  concrete,  have  been 
molded  in  place  on  this  pier,  completing  807  feet  of  concrete  super- 
structure. 

The  old  south  pier  was  removed  under  contract  in  November  and 
December,  1900,  for  the  sum  of  $15,000.  Ninety -eight  iron  lamp  posts 
for  lighting  the  piers  of  the  Duluth  Canal  were  secured  by  contract 
for  the  sum  of  $3,235.74. 

A  contract  has  been  made  for  furnishing  9,000  tons  of  stone  for  use 
at  the  Duluth  Canal. 

During  the  fiscal  year  ending  June  30,  1901,  9,049  barrels  of  Port- 
land cement  were  purchased  under  contract  for  use  upon  the  canal  piers. 

It  is  believed  that  dredging  operations  will  be  successfully  completed 
by  the  close  of  the  next  working  season,  giving  more  than  16  mues  of 
dredged  channels  from  120  to  600  feet  in  width,  and  basins  of  an  aggre- 

fate  area  of  about  250  acres,  which  must  be  maintained  thereafter  by 
reding  as  needed. 

This  work  can  best  be  done  bj  plant  owned  and  operated  by  the 
United  States,  the  cost  of  which  is  estimated  at  $143,000.  With  this 
plant  provided  the  officer  in  charge  estimates  that  the  channels  and 
basins  can  be  maintained  for  an  annual  sum  equivalent  to  less  than  4 
mills  per  ton  for  the  vessel  freight  of  the  harbor  each  year. 

The  piers  at  the  Wisconsin  Entry  were  placed  about  31  years  ago  in 
water  of  an  average  depth  of  8  to  10  feet,  the  object  then  being  to 
secure  a  depth  of  12  feet  in  the  channel.  With  the  growth  of  com- 
merce the  channel  depth  has  been  increased  to  24  feet,  and  the  crib 
bottoms  are  now  many  feet  above  the  bottom  of  the  channel.  Owing 
to  this  and  other  causes  considerable  displacement  has  resulted,  and 
the  present  piers  should  be  replaced  by  new  ones.  The  estimated  cost 
of  this  work  is  $925,000.  The  estimated  balance  from  the  appropria- 
tions authorized  by  the  act  of  June  3,  1896,  is  $258,717.34,  leaving 
$666,282.66  to  be  provided  outside  of  the  appropriations  authorized 
by  this  act. 

The  improvements  made  are  in  excellent  condition,  and  the  exj^endi- 
ture  has  been  amply  justified  by  the  immense  commerce  which  it  has 
readily  accommoaated. 

The  lake  commerce  of  this  port,  Duluth-Superior,  during  the  last 
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season  of  navigation  amounted  to  over  $136,000,000,  and  since  the 
beginning  of  improvement  by  the  United  States  this  commerce  has 
amounted  to  90,485,000  tons  of  freight,  valued  at  $1,463,352,000. 
The  total  amount  expended  by  the  United  States  on  harbor  improve- 
ments during  this  period,  including  outstanding  liabilities,  was 
$3,527,072.45,  equivalent  to  less  than  4  cents  per  ton  of  vessel  freight, 
and  less  than  one-quarter  of  1  per  cent  of  the  money  value  of  this 
freight. 

The  tonnage  for  1900,  11,725,245  tons,  is  the  largest  in  the  history 
of  this  port. 

July  1,  1900,  balance  unexpended $902,790.85 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 320, 000. 00 

1,222,790.85 
June  30,  1901,  amount  expended  during  fiscal  year 556, 931. 11 

July  1,  1901,  balance  unexpended 665,859.74 

July  1,  1901,  outstanding  habilitiee 155,569.90 

July  1,  1901,  balance  available 510,289.84 

July  1,  1901,  amount  covered  by  uncompleted  contracts 540, 200. 00 

Amount  (estimated)  required  for  completion  of  existing  project 459, 727. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  available  July  1,  1901 *  459, 727. 50 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4, 1897. 

(See  Appendix  K  K  3.) 

J^.  Harbor  at  AahUmd^  Wis. — Ashland  Harbor  is  located  at  the  head 
of  Chequame^on  Bay,  and  originally  had  no  protection  from  the  waves 
which  rolled  into  the  bay,  nor  from  waves  generated  within  the  bay 
itself  by  storms. 

The  original  project  was  for  the  construction  of  a  pile,  slab,  and 
rock  breakwater  8,000  feet  long  and  for  dredging  a  channel  in  front 
of  the  wharves  of  the  city.  The  act  of  Marcn  3,  1899,  added  to  this 
project  by  authorizing  an  extension  of  the  breakwater  to  the  shore, 
thus  requiring  the  ultimate  construction  of  10,200  feet  of  breakwater. 
The  emergency  river  and  harbor  act  of  June  6,  1900,  provided  for 
building  a  shore  spur  4,700  feet  in  length  from  a  point  2,600  feet  east 
of  the  prolongation  of  the  i)resent  breakwater  and  parallel  thereto. 
This  again  changed  the  project,  adding  greatly  to  the  total  length  of 
breakwater  to  be  constructed  and  largely  to  the  total  expense. 

The  act  of  March  3, 1899,  appropriated  ^5,000  for  continuing  the 
improvement,  of  which  $10,000  was  expended  in  repairs  to  the  old 
work.  The  balance  was  expended  under  contract  with  Hugo  &  Tims 
during  the  season  of  1900  in  constructing  91  linear  feet  of  breakwater 
next  to  the  shore  on  the  line  of  the  old  breakwater,  and  842  linear  feet 
of  breakwater  on  the  new  line,  fixed  by  the  act  of  June  6,  1900. 

The  total  amount  expended  under  approved  project  and  in  repairs 
to  June  30,  1900,  was  $248,762.31. 

The  breakwater  has  exerted  a  marked  influence  in  improving  the 
tranquillity  of  the  harbor. 

^In  addition  to  thia  amount  $100,000  will  be  required  for  work  on  Superior 
Entry  piers,  and  $143,000  for  a  dredging  plant  for  maintenance  of  improvement,  af» 
lieretoiore  explained. 


Digitized  by 


Qoo^^ 


510   REPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY, 

The  commerce  of  this  port  consists  principally  of  iron  ore  and  lum- 
ber exported,  and  coal,  mineral  oil,  and  general  merchandise  imported. 
The  commerce  has  largely  increased  during  the  fourteen  years  the 
harbor  has  been  under  improvement  by  the  United  States,  from  892 
arrivals  and  clearances,  with  cargo  tonnage  of  1,400,000  tons,  in  1887, 
to  2,335  arrivals  and  clearances,  with  cargo  tonnage  of  3,295,837  tons, 
in  1900,  the  total  commerce  having  a  valuation,  roughly  estimated,  of 
$370,000,000. 

July  1, 1900,  balance  unexpended $25,747.69 

June  30, 1901,  amount  expended  during  fiscal  year 24, 799. 14 

July  1, 1901,  balance  unexpended 948. 55 

Amount  (estimated)  required  for  completion  of  existing  project 426, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  sedition  to 

the  balance  unexpended  July  1,  1901 40,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  4.) 

5.  Harbor  at  Ontonagon^  Mich. — ^The  entrance  to  Ontonagon  River, 
which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  which  time 
the  project  for  securing  12  feet  depth  by  building  parallel  piers  on 
either  side  of  the  mouth,  extending  to  the  18-foot  curve  of  depth  in 
Lake  Superior,  and  dredging  a  channel  between  the  piers,  was  adopted. 
The  west  pier  was  built  to  a  length  of  2,675  feet  and  the  east  pier  to  a 
length  of  2,315  feet.  This  brought  the  outer  end  of  the  west  pier  very 
nearly  to  the  18-foot  curve  of  depth,  as  proposed.  But  this  curve  has 
advanced  since,  owing  to  the  very  considerable  volume  of  sand  carried 
into  the  lake  by  the  river,  and  as  it  appears  probable  that  the  advance 
of  the  bar  will  keep  pace  with  the  extension  of  the  piers  unless  a  very 
considerable  extension  is  made  at  once,  it  does  not  appear  that  eco- 
nomic considerations  would  justify  any  further  extension  of  the  piers. 
It  seems  that  better  results  will  be  secured  by  keeping  the  piers  in 
repair  and  by  dredging  across  the  bar  after  each  spring  freshet. 

As  far  as  new  work  is  concerned  the  project  may  be  said  to  be  com- 
pleted, and  further  expenditure  will  be  needed  only  for  keeping  a  12- 
root  channel  open  by  dredging  and  for  the  repairs  to  the  piers. 

The  balance  of  the  $10,000  appropriated  by  the  act  of  June  3, 1896, 
$6,845.63,  was  expended  during  the  season  of  1900,  under  contract 
with  McCurdy  Bros.,  of  Hougnton,  Mich.,  in  repairs  to  the  outer 
1,120  feet  of  the  east  pier,  which  was  in  a  very  rotten  condition. 

There  is  still  a  good  12-foot  channel  between  the  piers  and  out  into 
the  lake,  but  as  this  is  liable  to  be  impaired  each  spring  by  sediment 
brought  down  by  the  high  water  of  the  Ontonagon  River,  a  dredging 
fund  of  $8,000  should  be  always  available  if  it  be  intended  to  main- 
tain the  12-foot  depth. 

The  total  cost  of  the  improvement  to  June  30, 1900,  was  $337,306.46. 
The  great  fire  in  1896  destroyed  the  principal  commercial  industry, 
the  plant  of  the  Diamond  Match  Company,  and  this  company  has  not 
rebuilt.  In  1867  there  were  449  arrivals  and  departures  with  5,000 
tons  of  cargo  for  this  port.  In  1900  there  were  176  arrivals  and 
departures  with  7,352  tons  cargo  and  1,300,000  feet  of  logs.  In  addi- 
tion there  were  many  tugs  and  vessels  seeking  refuge  not  recorded. 
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July  1,  1900,  balance  unexpended $7,821.54 

June  30,  1901,  amount  expended  during  fiscal  year 7, 354. 85 

July  1,  1901,  balance  unexpended 466.69 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  sectiou  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  5.) 

6,  Waterway  across  Keweenaw  Point  from  Keweenaw  Ba/y  to  Lake 
Superior^  Michigan, — ^This  work  was  formerly  reported  on  as  the 
Portfire  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point, 
Michigan. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
September  19,  1890,  the  United  States  purchased  and  assumed  the 
charge  and  care  of  these  canals  on  August  3,  1891. 

At  the  time  of  purchase  by  the  United  States  there  was  a  very  poor 
13-foot  navigation;  the  channel  was  narrow  and  crooked,  with  many 
sharp  bends;  it  was  poorly  marked  and  lighted;  the  entrance  piers 
were  in  a  very  bad  condition;  the  revetments  were  rotten  or  entirely 
gone,  and  there  was  a  tax  on  the  commerce  through  the  canals  in  the 
shape  of  a  tonnage  charge. 

The  improvements  consist  of  entrance  piers  at  the  harbor  entrances 
on  Lake  Superior  and  Keweenaw  Bay,  canals  and  canal  revetments, 
and  dredgea  cuts  and  channel  ways.     There  are  no  locks. 

The  approved  project  is  for  a  20-foot  channel  120  feet  wide,  a  renewal 
of  the  canal  revetments,  a  reconstruction  of  the  piers  at  the  upper  and 
lower  entrances,  and  their  extension  to  30  and  20  feet  of  water, 
respectively. 

The  act  of  June  3, 1896,  authorized  continuing  contracts  to  complete 
the  above  to  the  amount  of  $1,065,000. 

Three  of  these  contracts  have  been  completed,  and  five  are  still  in 
force. 

One  for  5,480  feet  of  breakwater  piers  at  the  upper  entrance;  one 
for  widening  the  upper  canal  by  dredging;  one  for  revetment  work 
at  the  upper  canal;  another  for  revetment  work  at  the  upper  canal, 
and  the  fifth  for  dredging  in  Portage  River. 

The  pier  extension  at  the  Keweenaw  entrance  and  the  revetment 
of  the  canal  cuts  at  the  lower  entrance  have  been  completed. 

With  the  exception  of  some  dredging,  which  can  easily  be  done  next 
season  with  the  balance  of  $10,000  yet  unappropriated,  provided  it 
becomes  available  in  time,  it  is  expected  that  the  project  will  be  com- 
pleted during  the  present  working  season. 

During  the  navigation  season  of  1900  the  commerce  through  this 
waterway  amounted  to  1,734,136  tons  of  freight,  valued  at  $57,380,129, 
and  32,8t5  passengers.  The  increase  in  net  freight  tonnage  over  that 
of  the  preceding  year  amounted  to  22  per  cent. 

Durmgthe  fiscal  year  ending  June  30, 1901,  $80,081.27  was  expended 
in  dredgmg,  $98,500  in  pier  work,  and  $103,022.61  for  revetment  work, 
including  contingencies,  etc. 

Amount  expended  on  this  work  to  June  30,  1900,  was  $740,243.42. 
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July  1,  1900,  balance  unexpended $399,751.11 

Reimbursement  by  Quartermaster's  Department,  October,  1900 *  5. 47 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 145, 000. 00 

544,756.68 
June  30,  1901,  amount  expended  during  fiscal  year 281, 603. 88 

July  1,  1901,  balance  unexpended 263,152.70 

July  1,  1901,  outstanding  liabilities 50,897.92 

July  1,  1901,  balance  available 212,254.78 

July  1,  1901,  amount  covered  by  uncompleted  contracts 182, 500. 42 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  K  K  6.) 

7.  Operating  and  care  of  waterway  across  Keioeeivaio  Point  from 
Keweenaw  Bay  to  Lake  Superior^  Michigan. — During  the  fiscal  year 
ending  June,  30,  1901,  $8,300  from  the  permanent-indefinite  appro- 
priation of  July  5,  1884,  was  expended  in  maintaining  by  dredging  a 
practicable  20-TOot  stage  of  water,  in  superintendence  and  general 
operation  of  the  canals,  and  in  guarding  against  encroachments  on  the 
legally  established  harbor  lines,  and  an  allotment  of  $8,500  from  the 
same  source  for  the  same  pui'pose  has  been  made  for  the  fiscal  year 
ending  June  30,  1902. 

(See  Appendix  K  K  6.) 

8.  Ha/rhor  at  Marquette^  Mich, — Originally  this  harbor  afforded  no 
protection  to  vessels? rom  easterly  or  northeasterly  storms,  and  projects 
were  approved  for  the  construction  of  a  breakwater  composed  of  cribs 
filled  with  rock  and  projecting  from  the  shore  into  the  bay  a  distance 
of  3,000  feet.  This  breakwater  was  finished  in  1894,  practically  as 
projected,  but  since  its  commencement  extensive  repairs  have  been 
made  to  the  superstructure.  The  harbor  has  natural  aeep  water  of  18 
feet  or  niore. 

A  project  for  a  concrete  superstructure  was  approved  in  February, 
1890.     Its  estimated  cost  was  $232,936.71. 

Work  on  this  concrete  superstructure  was  begun  in  the  spring  of 
1895,  and  1,500  linear  feet  has  been  completed. 

Owing  to  lack  of  funds  no  construction  work  was  in  progress  during 
the  fisciu  year  ending  June  30,  1901. 

In  this  latitude  the  working  season  is  very  short,  especially  for  con- 
crete made  in  place.  For  this  reason  it  will  be  decidedly  economical 
to  have  sufficient  funds  in  hand  at  one  time  to  utilize  the  whole  of  two 
consecutive  seasons. 

The  breakwater  has  given  complete  protection  to  the  harbor,  and 
commerce  has  gi*o  »vn  steadily  until  it  amounts  now  to  some  $6,000,000 
annually. 

During  the  fiscal  year  ending  June  30, 1872,  there  were  780  arrivals 
and  cleamnces  of  vessels,  with  a  registered  tonnage  of  370,000  tons.    In 

'$5.47  credited  this  appropriation,  on  account  reimbursement  by  Quartermaster's 
Department,  October,  1900,  for  mileage  paid  Michigan  Central  Railroad  in  Novem- 
ber, 1898,  Certificate  of  Settlement  No.  13026,  October  24,  1900. 
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1900  there  were  2,060  arrivals  and  clearances,  with  a  re^stered  ton- 
nage of  2,776,953  to'hs. 

The  permanent  maintenance  of  the  breakwater  by  a  durable  concrete 
superstructure  will  do  away  with  the  frequent  and  expensive  repairs 
incident  to  timber  work. 

The  total  cost  of  the  work  to  June  30,  1900,  was  $657,492.12,  of 
which  $87,759.68  was  under  present  project. 

July  1,  1900,  balance  unexpended $1,066.57 

June  30,  1901,  amount  expended  during  fiscal  year 528. 35 

July  1,  1901,  balance  unexpende< I 538.22 


Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  miexpended  July  1,  1901 45,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  7.) 

9,  Harhoj*  of  refuge^  Marquette  Bay^  Michigan, — ^This  is  a  work 
authorized  by  the  aot  of  June  3,  1896.  Marquette  Bay  is  a  small  bay 
within  the  city  limits  of  Marquette,  north  of  Marquette  proper,  and 
distant  1\  miles  therefrom. 

A  resolution  of  Congress  approved  March  20,  1896,  directed  the 
Secretary  of  War  to  msLke  a  survey  and  submit  an  estimate  for  a  break- 
water in  this  bay.  The  results  of  this  survey,  with  estimates  amount- 
ing to  $20,000  for  breakwater  500  feet  long  and  $50,000  for  construction 
of  one  1,000  feet  long,  were  published  in  House  Doc.  No.  318,  Fifty- 
fourth  Congress,  first  session. 

The  approved  project  is  to  build  a  breakwater  1,000  feet  in  length 
off  Presque  Isle  roint. 

With  the  appropriation  of  $30,000  made  in  the  act  of  March  3, 1899, 
this  breakwater  was  completed  to  its  full  length  in  July,  1900.  A 
recent  inspection  by  the  oflScer  in  charge  shows  the  work  to  be  in 
excellent  condition. 

Arrivals  and  clearances  in  1896  were  414,  with  tonnage  of  347,781 
tons,  and  in  1900  there  were  1,048  arrivals  and  clearances,  with  freight 
tonnage  of  1,578,603  tons,  valued  at  $3,418,898. 

Total  expended  to  June  30,  1900  was  $31,205.64. 

July  1 ,  1900,  balance  unexpended $18, 794. 36 

•June  30,  1901 ,  amount  expended  during  fiscal  year 17, 957.  27 

July  1,  1901,  balance  unexpended    837.09 

(See  Appendix  K  K  8.) 

10,  Ilarhor  of  refuge  at  Grand  Marais^  Mich, — Originally  the 
entrance  to  this  harbor  was  obstructed  by  a  bar  having  but  9  feet  depth 
of  water  upon  it.  The  project  for  its  improvement,  adopted  in  1881, 
has  for  its  object  a  deep  and  safe  channel  into  the  harbor,  making  it  a 
harbor  of  refuge.  This  object  is  to  be  attained  by  building  parallel 
piers  projecting  into  the  lake  and  dredging  out  a  channel  between 
them,  connecting  the  deep  water  of  the  lake  with  that  of  the  harbor, 
and  by  closing  up  the  natural  entrance,  5,700  feet  in  width,  by  a  solid 

?ile  dike,  driven  with  a  slope  toward  the  waves  and  strongly  braced, 
he  proposed  length  of  each  pier  was  1,800  feet.     The  west  pier  has 
now  reached  a  length  of  1,656  feet,  and  the  east  pier  1,153  feet. 
ENG  1901 33 
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An  examination  made  in  May,  1901,  showed  a  least  depth  of  about 
14  feet  along  the  channel  between  the  piers.  The  pile  dike,  finished 
Au^st  6,  1897,  has  successfully  withstood  the  fall  and  spring  storms 
ancTthe  action  of  the  ice  during  three  years.  It  is  reported  to  be  in 
good  condition,  except  in  two  places,  aggregating  about  150  feet  in 
length,  where  minor  repairs  are  neeoM,  and  is  being  gradually 
strengthened  by  sand  accumulating  a^inst  it. 

The  act  of  March  3,  1899,  aporopnated  $25,000  for  continuing  the 
improvement  of  this  harbor.  Of  this  amount  $10,000  was  expended 
in  1899  in  repairs  to  the  piers,  and  the  balance  was  expended  m  1900 
in  extending  the  east  pier  by  a  crib  substructure  temporarily  decked 
over  at  the  water  surface,  under  contract,  after  due  advertisement. 

The  present  depth  is  insufficient  to  afford  refuge  to  all  classes  of 
vessels. 

The  sand  about  Grand  Marais  shifts  extensively,  and  to  secure  the 
depth  called  for  in  the  present  project  the  piers  should  be  rapidly 
extended  to  the  22-foot  curve,  and  a  channel  dredged  out  between 
them. 

The  commerce  of  this  place  has  increased  from  1,910  tons  in  1887  to 
135,756  tons  in  1900.  In  1892  310  vessels  entered  and  departed,  while 
in  1900  857  entered  and  departed.  Value  of  commerce,  including 
logs,  $1,626,000. 

The  total  amount  expended  to  June  30, 1900,  was  $314,989.27.  The 
result  has  been  the  creation  of  a  very  safe  and  commodious  harbor  for 
vessels  drawing  13  feet.  It  is  expected  that  the  completion  of  the 
project  will  make  this  safely  accessible  for  vessels  of  16  feet  draft. 

July  1,  1900,  balance  unexpended $15,260.73 

June  30,  1901,  amount  expended  during  fiscal  year *15, 253. 95 

July  1,  1901,  balance  unexpended 6.78 

Amount  (estimated )  required  for  completion  of  existing  project 153, 401. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  unexpended  July  1,  1901 70,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  9.) 

11,  Removing  sunken  vessels  or  craft  dbstructma  or  endomgering  na/v- 
igation. — ^The  tug  E,  P,  Ferry  M^2iS  burned  in  Duluth  Harbor  in  Janu- 
ary, 1900,  and  subsequently  drifted  into  the  bay.  Being  a  menace 
to  navigation,  its  removal  was  authorized  June  12,  1901.  It  is  pro- 
posed to  remove  the  wreck  by  contract. 

(See  Appendix  K  K  10.) 

EXAMINATION    AND    SURVEY   MADE    IN    OOMPUANCE   WITH    EMERGENCY 
RTVER  And  harbor  act  APPROVED  JUNE   6,    1900. 

Reports  on  preliminary  examination  and  survey  of  Burlington  Bay ^ 
Lake  County^  Minnesota^  with  a  view  to  improveDient  of  said  hay  ana 
constructing  a  harbor  therein^  were  submitted  through  the  division 
engineer  by  Major  Sears  August  13  and  November  10,  1900,  respec- 

'  In  addition,  $348.32  was  expended  on  repairs  to  west  pier  from  allotment  of  $500 
from  appropriation  contained  in  emergency  river  and  harbor  act  approved  June  6, 
1900. 
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tively.  Hepresents  a  plan  for  improvement  at  an  estimated  cost  of 
$4:36,000.  The  reports  were  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  114,  Fifty -sixth  Congress,  second  session.  (See  also 
Appendix  K  K  12.) 

IMPROVEMENT  OF   RIVERS  AND  HARBORS  ON  WESTERN  SHORE  OF 

LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Maj.  J.  G.  Warren,  Corps  of  Engi- 
neers. Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now 
brigadier-general,  C3nief  of  Engineers,  United  States  Army,  retired), 
to  May  3,  1901,  and  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  since 
May  9,  1901. 

i.  Menominee  Harbor^  Michigan  <md  Wisconsin.  — The  survey  made 
in  1871  with  a  view  to  the  improvement  of  the  entrance  to  the  Menom- 
inee Kiver  showed  that  it  had  a  depth  of  5  feet.  The  present  project, 
adopted  March  3,  1899,  provides  lor  a  channel  20  feet  deep  between 
two  parallel  piers,  400  feet  apart. 

The  amount  expended  up  to  June  30,  1900,  was  $231,556.27. 

During  the  fiscal  year  ending  June  30, 1901,  the  required  depth  and 
width  of  channel  was  maintained  by  dredging. 

The  channel  has  a  depth  of  20  feet  below  datum  and  a  least  width  of 
300  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  was  19.2 
feet. 

Commercial  statistics  f 07'  1900. — Arrivals  of  vessels,  740;  tonnage, 
352,440;  total  approximate  imports  by  way  of  harbor,  616,210  tons; 
expoi'ts,  563,579  tons. 

July  1,  1900,  balance  unexpended $3,155.73 

June  30,  1901,  amount  expended  during  fiscal  year 1, 275. 05 

July  1,  1901,  balance  unexpended 1,880.68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  1.) 

^.  Menomiiiee  River.,  Michi^am.  and  Wisconsin. — ^The  sun^ey  made 
in  1889  with  a  view  to  the  improvement  of  the  Menominee  River 
showed  a  governing  depth  of  about  5  feet,  and  that  by  private  enter- 
prise a  tortuous  channel  had  been  dredged  about  50  feet  wide  and  14 
feet  deep,  extending  up  the  river  a  distance  of  2  miles. 

The  present  project,  adopted  June  3, 1896,  provides  for  a  channel  17 
feet  deep,  the  lower  9,000  feet  to  be  200  feet  wide;  thence  for  2,600 
feet,  100  feet  wide;  thence  for  425  feet,  75  feet  wide,  and  a  turning 
basin  600  feet  long  and  250  feet  wide  of  same  depth  as  channel. 

The  total  amount  expended  to  June  30, 1900,  was  $113,691.82.  The 
original  and  modified  projects  have  been  completed.  A  small  amount 
of  aredging  for  maintenance  of  channel  was  done  during  the  fiscal  year 
ending  June  30,  1901. 

Soundings  taken  in  January,  1900,  showed  considerable  shoaling  in 
channel  and  basin. 
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The  maximum  di-aft  that  could  be  carried  eTune  30,  1901,  was  16.2 
feet. 

The  commercial  statistics  for  Menominee  River  are  the  same  as  for 
Menominee  Harbor.     (See  Menominee  Harbor  report.) 

July  1,  1900,  balam«e  unexpended $808.21 

June  30,  1901,  amount  expended  during  fiscal  year 722. 33 

July  1,  1901,  balance  unexixjnded 85. 88 

Amount  that  can  be  profitablpr  expended  in  fiscal  vear  ending  June  30, 
1903,  for  maintenance  o£  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 6,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  2.) 

3,  Occnito  IIa/rboi\  Wiaconsin. — ^In  its  natuml  condition  the  channel 
at  the  entrance  to  the  Oconto  River  was  obstructed  by  a  bar  with  less 
than  3  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appro- 
priation was  made  for  its  improvement,  the  citizens,  bv  the  construc- 
tion of  a  small  amount  of  slab  pier  and  dredging,  had  increased  the 
depth  to  4i  feet. 

The  part  of  the  river  between  the  mouth  and  the  city  of  Oconto  had 
a  width  of  from  150  to  250  feet  and  a  low-water  channel  depth  of  from 
4  to  6  feet. 

The  present  project,  adopted  in  1882  and  modified  in  1897,  provides 
for  a  channel  9  feet  deep,  extending  from  Green  Bay  up  the  river  to 
Spies's  mill,  a  distance  of  about  li  miles. 

The  total  amount  expended  up  to  June  30, 1900,  was  $91,627.31.  At 
that  date  the  south  pier  was  of  its  projected  length,  and  to  complete 
the  north  pier  to  its  full  length  an  extension  of  875  feet  was  required. 

Soundings  taken  in  May,  1900,  showed  a  channel  9  feet  deep  below 
datum  with  a  least  width  of  70  feet. 

The  actual  depth  June  30,  1901,  was  8.2  feet. 

Commercial  statistics  for  1900, — Arrivals  of  vessels,  375;  tonnage, 
20,000.     Exports,  12,953  tons;  imports,  61,320  tons. 

Julyl,  1900,  Imlance  unexpended $1,372.69 

June  30,  1901,  amount  expended  during  iiecal  year 422.  74 

July  1,  1901,  balance  unexpended 949. 95 

Amount  (eHtimated)  ix'quired  for  completion  of  existing  project 22, 610. 00 

(See  Appendix  L  L  3.) 

If,.  Green  Bay  Harbor^  Wisammn.  -'^\i^  original  channel  from  Green 
Bay  into  the  Fox  River  was  circuitous  and  narrow,  with  but  11  feet  of 
water  at  its  shoalest  point,  and  the  present  harbor  was  available  for 
light-dmft  vessels  only. 

The  present  project,  adopted  in  1892  and  modified  in  1897,  provides 
for  a  dredged  cnannel  16,500  feet  long,  200  foot  wide,  and  17  feet  deep, 
with  a  revetted  cut  at  Grassy  Island,  the  north  end  of  channel  to  be 
500  feet  wide. 

The  Fox  River  below  Depere,  Wis. ,  was  included  in  the  Green  Bay 
appropriations  of  July  13,  1892,  and  June  3,  1896,  and  the  project 
adopted  in  1896  provides  for  the  same  depth  as  in  thc^  other  channel. 

Tne  total  amount  expended  up  to  June  30,  1900,  was  $398,76i>.52. 

At  that  date  the  channel  from  Green  Bay  into  the  Fox  River  had  a 
depth  of  17  feet,  with  a  least  width  of  200  feet. 
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The  channel  in  the  Fox  River  below  Depere  had  a  depth  of  17  feet 
for  a  width  of  150  feet. 

Soundings  taken  in  the  winter  of  1901  showed  a  channel  17  feet  deep 
below  datum  from  deep  water  in  Green  Bay  to  Depere,  Wis. 

The  maximum  draft  that  could  be  carried  June  30, 1901,  from  Green 
Bay  into  the  Fox  River  Was  16.2  feet. 

Commercial  statistics  for  1900. — Arrivals  of  vessels,  698;  tonnage, 
281,418;  exports,  169,312  tons;  imports,  347,960  tons. 

July  1,  1900,  balance  unexpended $7,432.98 

June  30,  1901,  amount  expended  during  fiscal  year 892. 17 

July  1,  1901,  balance  unexpended 6, 640. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1901 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

•    (See  Appendix  L  L  4.) 

6.  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal^  Wisconsin, — In 
its  natural  condition  Lake  Michigan  was  separated  from  Sturgeon  Bay, 
an  arm  of  Green  Bay,  by  a  neck  of  land  aoout  If  miles  wide,  having 
a  maximum  elevation  above  the  lake  level  of  about  28  feet.  The  Stur- 
geon Bay  and  Lake  Michigan  Shij)  Canal  and  Harbor  Company  from 
1872  to  1881  constructed  across  this  neck  a  canal  without  locks  or  gates 
7,200  feet  long,  100  feet  wide  at  water  surface,  and  14  feet  deep,  and 
in  continuation  of  the  canal  dredged  a  channel  in  Sturgeon  Bay  6,100 
feet  long,  of  about  the  same  dimensions  as  the  canal.  Of  the  14,400 
linear  feet  of  canal  banks,  8,437  feet  was  provided  with  pile  revetments. 
The  United  States  assumed  possession  of  the  canal  April  25,  1893. 

The  present  project,  adopted  in  1894  and  modified  in  1896,  provides 
for  completing  the  revetments;  widening  the  canal  to  160  feet,  except 
the  westerly  1,000  feet,  which  is  to  be  250  feet  wide  between  revet- 
ments, with  a  channel  width  of  200  feet;  and  a  channel  15  feet  deep. 

The  total  amount  expended  to  June  30,  1900,  was  $153,616.87,  of 
which  amount  $81,833  was  for  the  purchase  of  the  canal  by  the  United 
States. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901,  were 
chiefly  for  widening  the  canal,  93,580  cubic  yards  of  material  and 
2,300  linear  feet  of  old  revetment  being  removed  in  so  doing. 

The  canal  affords  a  considerable  shortening  of  distance  for  many  ves- 
sels over  the  natural  outlet  of  Green  Bay  into  Lake  Michigan,  avoids  the 
dangers  of  the  natural  route,  and  makes  Sturgeon  Bay  available  and 
accessible  as  a  harbor  of  refuge  for  vessels  on  La^e  Michigan  with  a 
draft  of  less  than  15  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  was  14.2 
feet. 

July  1,1900,  balance  unexpended $8,216.63 

June  30,  1901,  amount  expended  during  iBscal  year 6, 134. 14 

July  1,  1901,  balance  unexpended 2,082.49 

Amount  (estimated)  required  for  completion  of  existing  project 33, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 12, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  L  L  5.) 
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6.  Operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship 
Canal^Visconsin. — Under  an  allotment  from  the  indefinite  appropria- 
tion of  July  5,  1884,  for  operating  and  care  of  canals  and  other  works 
of  navigation,  there  was  expended  during  the  fiscal  year  ending  June 
30, 1901,  $29,943.56.  The  principal  work  was  the  renewal  and  repairs 
to  canal  revetments  and  dredging.  The  riprap  protection  along  the 
harbor  front  was  repaired  with  additional  stone,  the  grounds  adjacent 
to  the  canal  buildings  were  giuded  and  the  buildings  repaired^  the  pile 
driver  repaired,  and  14,419  cubic  j^ards  of  material  dredged  from  the 
canal. 

Navigation  through  the  canal  opened  April  20, 1900,  was  maintained 
until  practically  closed  hy  ice  December  18, 1900,  and  reopened  April 
18,  1901. 

No  serious  groundings  occurred  in  the  canal  on  account  of  an 
insufficient  depth  of  water. 

The  water  reached  its  lowest  stage  for  the  year  on  January  17, 1901, 
when  it  was  5.66  feet  below  high- water  mark  of  1838,  and  its  highest 
stage  June  17,  1901,  when  it  was  2.16  feet  below  that  point. 

For  commercial  statistics  see  report  upon  improvement  of  Sturgeon 
Bav  and  Lake  Michigan  Ship  Canal. 

(See  Appendix  L  L  6.) 

7.  Sturgeon  Bay  Canal  harbor  of  refuge^  Wisconsin, — Before  the  con- 
struction of  this  narbor  was  undertaken  the  Lake  Michigan  entrance 
to  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  was  entirely  unpro- 
tected from  stoiTOS  from  northeast  to  southwest. 

The  project  of  constructing  a  harbor  of  refuge  at  this  point  was 
adopted  in  1873  and  modified  m  1879  and  1880.  The  modified  project, 
as  carried  out  and  completed  in  1884,  consisted  of  two  piers,  each  1,344 
feet  long,  850  feet  apart  at  the  shore  line,  protecting  tne  lake  entrance 
to  the  canal  and  converging  so  as  to  make  the  harbor  enti*ance  335  feet 
wide,  inclosing  an  area  of  about  10  acres,  with  a  depth  of  at  least  17 
feet. 

The  total  expenditure  at  this  harbor  up  to  June  30,  1900,  was 
$188,029.95.  Tnis  expenditure  resulted  in  the  completion  of  the  piers 
as  projected  and  in  a  dredged  channel  17  feet  deep  and  150  feet  wide 
from  the  17-foot  contour  in  Lake  Michigan  to  the  canal  entrance. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901,  were 
for  maintenance  of  channel. 

Soundings  taken  in  April,  1900,  showed  a  depth  of  about  16.8  feet 
below  datura. 

Soundings  taken  in  April,  1901,  showed  a  channel  17  feet  deep,  with 
a  minimum  width  of  75  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  was  16.2 
feet. 

The  commercial  statistics  for  this  harbor  will  be  found  in  report  upon 
improvement  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal. 

July  1,  1900,  balance  unexpended $652.55 

June  30,  1901,  amount  expended  during  fiscal  year 283.  74 

July  1,  1901,  balance  unexpended 368. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  endinj^  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 4,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  7.) 
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8.  AJmapee  Hcvrbcr^  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  depth  of  water  at  the  mouth  of  the  Annapee  River 
was  only  3  feet  and  the  present  harbor  was  not  available  for  purposes 
of  commerce. 

The  present  project  was  adopted  in  1875  and  modified  in  1884, 
1897,  and  1899.  It  provides  for  a  small  ailificial  harbor  connected 
with  the  lake  by  a  channel  100  feet  wide  and  13  feet  deep,  between 
two  piers,  with  a  200-foot  entrance  channel  between  the  pierheads; 
also  tor  a  channel  13  feet  deep  and  50  feet  wide  extending  up  the 
river  a  distance  of  800  feet. 

The  total  amount  expended  up  to  June  30,  1900,  was  $194,598.75. 

Both  piera  have  been  built  to  their  projected  length. 

June,  1900,  the  depth  in  the  channel  at  the  piers  varied  from  16i 
feet  to  13i  feet  below  datum.  The  channel  provided  for  b}'^  project 
of  1899  is  only  partially  completed.  It  has  a  depth  of  10  feet  and  a 
least  width  of  30  feet  for  a  length  of  520  feet. 

The  maximum  draft  that  comd  be  carried  June  30, 1901,  was  about 
12  feet.  During  the  fiscal  year  ending  June  30,  1901,  repairs  were 
made  to  the  United  States  dredging  plant. 

Commercial  statistics  for  19w. — Arrivals  of  vessels,  819;  tonnage, 
290,700.  Exports  and  imports  were  78,882  and  68,554,  respectively ,  by 
all  ways  of  transportation,  their  approximate  values  being  Jl,350,00i0 
and  $950,000. 

July  1,1900,  balance  unexpended 11,621.25 

June  30, 1901,  amount  expended  during  fiscal  year 576. 53 

July  1, 1901,  balance  unexpended 1, 044. 72 


'Amount  (estimated)  required  for  completion  of  existing  project 19, 266. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  sedition  to 

the  balance  unexpended  July  1, 1901 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  L  L  8.) 

9,  Kewaunee  Harbor^  Wisconsin.  — ^The  original  enti'ance  to  the  Kewau- 
nee River  was  not  more  than  20  feet  wide,  with  a  depth  of  about  3 
feet  at  its  shoalest  point,  and  was  obstructed  by  submerged  bowlders. 
The  present  harbor  was  therefore  not  available  for  purposes  of  com- 
merce. 

The  project  for  its  improvement,  adopted  in  1881,  provided  for  an 
artificial  entrance  channel  15  feet  deep,  located  about  2,000  feet  south 
of  the  river  mouth,  protected  by  two  parallel  piers  200  feet  apart, 
extending  from  the  shore  to  the  19-foot  contour  m  the  lake. 

The  total  amount  expended  on  this  harbor  to  the  close  of  the  fiscal 
year  ending  June  30,  1900,  was  $168,252.60,  in  addition  to  which  the 
local  harbor  commissioners  had  expended  $8, 042. 72.  At  that  time  both 
piers  were  of  their  full  projectea  length.  Soundings  taken  in  May, 
1900,  show  a  depth  of  15  feet,  with  a  least  width  of  140  feet. 

In  April,  1901,  the  depth  of  channel  was  15  feet  below  datum,  with 
a  minimum  width  of  90  leet. 

The  actual  depth  June  30,  1901,  was  about  14.2  feet. 

Commercial  statistics  for  1899. — Arrivals  of  vessels,  1,236;  tonnage, 
712,740.  By  all  ways  of  transportation:  Exports,  473,918  tons;  value, 
$13,673,200.     Imports,  190,996  tons;  value,  $2,826,350. 


Digitized  by  LjOOQIC 


520        REPORT   OF   THE    CHIEF   OK    KXCIINEEBS,  V.   8.   ARMY. 

July  1,  1900,  balaiKie  unexpended $561. 40 

June  JiO,  1901,  amount  expended  during  fiscail  year 3. 50 

July  1,  1901,  balance  unexpended 557. 90 

Amount  that  can  be  profitably  expended  in  fien»al  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexi)ended  July  1,1901 11,000.00 

Submitted  in  compliance  with  requirementH  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  9.) 

10,  Two  BiverH  Harbor^  Wisco7isi7i. — ^The  original  depth  of  the 
entrance  to  Twin  Rivers  was  from  3  to  4  feet,  and  the  present  harbor 
was  not  available  for  purposes  of  commerce. 

The  present  project,  adopted  in  1870  and  modified  in  1875  and  1897, 
provides  for  maintenance  of  a  channel  13  feet  deep  between  paitillel 
piers,  the  least  distance  apart  to  be  230  feet.  The  piers  are  of  the  full 
projected  length. 

The  amount  expended  up  to  June  30,  1900,  was  $221,176.48. 

In  Juno,  1900,  there  was  a  channel  13  feet  deep  and  200  feet  wide. 
In  May,  1901,  the  channel  was  13  feet  deep  for  a  width  of  150  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  was  11,5 
feet. 

The  superstructure  of  the  pile  piers  is  in  a  dilapidated  condition, 
and  the  sheet  piling  does  not  prevent  the  passage  of  sand  through  the 
piers  into  the  channel. 

Cotiinicrcuil  statistics  for  1900, — Arrivals  of  vessels,  1,114;  tonnage, 
323,354;  departures  of  vessels,  1,114;  tonnage,  323,354;  exports  by  all 
wavs  of  tmnsportation,  254,89()  tons;  imports  bv  all  ways  of  trans- 
portation, 118,896  tons. 

July  1,  1900,  l)alance  unexpended $1,323.52 

June  30,  1901,  amount  expended  during  fiecal  year , 44. 07 

July  1 ,  1901,  balance  unexpended 1, 279. 45 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1 ,  1901 7,000.00 

Submitte<l  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899, 

(See  Appendix  L  L  10.) 

11,  Manitmayc  H<irl>o)\  Wisconsin, — The  original  depth  of  water  at 
the  mouth  of  the  Manitowoc  River  was  about  4  feot  at  the  shoalest 
point,  and  the  existing  harbor  was  not  available  for  purposes  of  com- 
merce. 

The  present  project,  adopted  in  1896,  provides  for  a  channel  20  feet 
deep.  A  project  adopted  m  1890  provided  for  a  breakwater  400  feet 
long. 

The  amount  expended  up  to  June  30,  1900,  was  $399,850.66.  At 
that  date  the  brealcwater  was  completed  and  both  harbor  piers  were 
of  the  full  length  contemplated. 

In  April,  1900,  the  channel  was  20  feet  deep  and  100  feet  wide.  In 
June,  1901,  it  was  20  feet  deep  with  a  least  width  of  150  feet. 

The  maximum  draft  tiiat  could  be  carried  June  30,  1901,  was  19.2 
feet. 

During  the  fiscal  year  the  required  depth  and  width  of  channel  were 
maintained  by  dredging.     Minor  repairs  were  made  to  the  north  pier. 
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Oommeroial  statistics  fitr  1899, — ArrivaLs  of  vessels,  2,026;  tonnage, 
1,706,685;  total  approximate  value  of  imports  by  wa}^  of  the  harbor, 
$2,700,000;  exports,  $2,600,000. 

July  1,  1900,  balance  unexpended $3,929.84 

June  30,  1901,  amount  expended  during  fiscal  year 1, 952. 52 

July  1,  1901,  balance  unexpended 1,977.32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  bi^ance 
unexpended  July  1,1901 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  11.) 

12.  SKAoygan  Harbor^  Wisconsin. — ^The  depth  of  water  over  the 
bar  at  the  mouth  of  the  Sheboygan  River  did  not  originally  exceed  7 
feet,  and  the  present  harbor  was  not  available  for  purposes  of  com- 
merce. 

The  existing  project,  adopted  in  1881  and  modified  in  1894  and  March 
3,  1899,  provides  for  extending  the  piers  to  the  21 -foot  contour  in  the 
lake,  ana  dredging  to  a  depth  of  19  feet  at  the  outer  ends,  gradually 
diminishing  to  15  feet  at  their  shore  ends;  for  a  uniform  width  between 
the  piers  by  reconstructing  about  1,200  linear  feet  of  the  inner  end  of 
the  south  pier  and  removmg  the  old  pier  by  dredging,  etc. ;  and  for  a 
breakwater  700  feet  long. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1900,  was  1396,433.87. 

At  that  date  there  remained  about  100  feet  of  each  pier  and  700  feet 
of  breakwater  to  be  built;  there  was  a  channel  19  leet  deep,  with  a 
least  width  of  155  feet. 

Soundings  taken  in  April,  1901,  showed  a  channel  19  feet  deep,  with 
a  least  wi^  of  155  feet,  and  a  bar  with  a  least  depth  of  18.7  feet 
extended  nearly  across  the  entrance, 

The  maximum  draft  that  could  be  carried/Tune  30, 1901,  was  18.2  feet. 

During  the  fiscal  year  600  feet  of  breakwater  was  built,  repairs  were 
made  to  the  harbor  piers,  and  the  outer  bar  removed  and  projected 
depth  of  channel  maintained  by  dredging. 

Omnmerdal  statistics  for  1899. — Arrivals  of  vessels,  1,248;  tonnage, 
746,914;  exports,  466,328  tons;  imports,  575,671  tons. 

July  1,  1900,  balance  unexpended 178,415.04 

June  30, 1901,  amount  expended  during  fiscal  year 73,962.15 

July  1,  1901,  balance  unexpended 4,452.89 


Amount  (estimated)  required  for  completion  of  existing  project 14, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 35,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  L  L  12.) 

13.  Port  Washington  Ila/rhor,  Wisconsin.  — ^The  natural  cliannel  at  the 
mouth  of  the  Sauk  River  was  narrow,  and  at  the  shoalest  point  had  a 
depth  of  1  foot,  and  the  present  harbor  was  not  available  for  purposes 
of  commerce. 

The  present  project,  adopted  in  1869  and  modified  in  1870  and  1876, 
provides  for  a  channel  13  feet  deep  between  two  parallel  piers,  and 
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two  interior  basins  having  a  combined  area  of  5i  acres  and  same  depth 
as  channel. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1900,  was  $197,062.10. 

The  piers  were  completed  in  1893,  and  the  channel  and  basins  had 
been  excavated  to  their  required  depth. 

Soundings  taken  in  April,  1900,  showed  a  channel  13  feet  deep 
below  datum,  with  a  least  width  of  60  feet,  and  a  bar  at  entrance  witn 
a  minimum  depth  of  about  12i  feet. 

During  the  fiscal  year  ending  June  30,  1901,  the  width  of  channel 
was  increased  and  the  outer  bar  removed. 

Soundings  taken  June  12, 1901,  showed  a  depth  of  13  f eftt  in  channel 
and  basins. 

The  maximum  draft  that  could  be  carried  June  30, 1901,  was  12. 2  feet. 

Commercial  statistics  for  1900. — Arrivals  of  vessels,  100;  tonnage, 
not  given.  By  way  of  the  harbor  only:  Exports,  9,767  tons;  imports, 
43,989  tons. 

July  1,  1900,  balance  unexpended 11,874.40 

June  30,  1901,  amount  expended  during  fiscal  year 766.54 

July  1,  1901,  balance  unexpended 1,107.86 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  mdntenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 4,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  13.) 

14-*  Harbor  of  refuge..  Milwaichee^  Wis. — Milwaukee  Bay,  in  which 
the  harbor  of  refugp  is  located,  is  protected  by  the  coast  from  storms 
excepting  those  from  the  northeast  to  the  southeast,  and,  while  the 
anchorage  ground  is  good,  vessels  were  in  danger  of  dragging  their 
anchori^  or  of  failing  to  effect  an  anchorage  at  the  proper  place. 

A  Board  of  Engineers,  in  its  report  dated  April  21, 1881 ,  recommended 
a  plan  for  a  breakwater  to  inclose  a  portion  of  the  bay  417  acres  in 
extent  beyond  the  19-foot  contour,  and  about  twice  that  area  beyond  the 
13-foot  contour.  Work  began  in  1881,  and  up  to  June  30,1900,  there 
had  been  expended  $836,808.66,  resulting  in  the  completion  of  6,950  feet 
of  substructure  and  4,460  feet  of  superstructure  and  extensive  repairs. 

During  the  past  fiscal  year  the  breakwater  was  extended  to  the  full 
projectea  length,  all  of  which  is  now  provided  with  timber  superstruc- 
ture. A  mooring  station  for  harbor  tugs  was  provided.  Repairs  were 
made  to  the  superstructure. 

It  is  proposed  to  renew  3,260  feet  of  the  older  timber  superstructure 
with  concrete. 

The  commercial  statistics  are  the  same  as  for  Milwaukee  Harbor, 
and  are  given  in  the  report  upon  that  work. 

July  1, 1900,  balance  unexpended 1118,841.44 

June  30, 1901,  amount  expended  during  fiscal  year 98, 132. 15 

July  1, 1901,  balance  unexpended 20,709.29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  admtion  to  the  balance 
unexpended  July  1,1901 125,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  L  L  14.) 
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15,  Milwaukee  Harbor ,  Wisconsin. — The  original  depth  of  water  at 
the  mouth  of  Milwaukee  River  was  not  more  than  4i  feet,  and  the 
present  harbor  was  not  available  for  purposes  of  commerce. 

The  present  project,  adopted  by  river  and  harbor  act  of  March  3, 
1899,  provides  for  increasing  the  depth  to  21  feet,  width  of  channel 
between  piers  to  be  225  feet,  and  width  outside  pierheads  to  be  600 
feet. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1900,  was  $370,858.84.  The  harbor  piers  wera  completed  to  their 
projected  length  in  1872;  the  channel  was  deepened  to  21  feet  below 
datum  in  1899. 

In  April,  1900,  there  was  a  channel  21  feet  deep  with  a  least  width 
of  180  feet.  Soundings  taken  in  April,  1901,  showed  a  channel  of 
same  depth  and  width. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  was  20.2 
feet. 

Repairs  of  stone  superstructure  of  the  north  pier  are  greatly  needed. 
The  present  superstructure  should  be  rebuilt  with  concrete. 

Commercial  statistics  for  1900. — Arrivals  of  vessels,  5,773;  tonnage, 
6,026,239.  Departures  of  vessels,  5,783;  tonnage,  5,045,899.  Receipts 
from  duties  on  imports,  ^23,604.34. 

July  1, 1900,  balance  unexpended $8,566.62 

June  30, 1901,  amount  expended  during  fiscal  year 25. 75 

July  1, 1901,  balance  unexpended 8, 540. 77 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1901 82,500.00 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  15.) 

16,  South  MilwatJcee  Harbor^  Wisconsin, — The  entrance  to  this  har- 
bor originally  varied  in  depth  from  absolute  closure  to  about  3  feet. 
The  project  of  improvement,  adopted  in  1896,  provides  for  a  channel  18 
feet  deep,  200  feet  wide  between  parallel  piers,  at  an  estimated  cost  of 
$138,000. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1900,  was  $4,722.84.  At  that  date  the  north  pier  had  been 
extended  186  feet.  In  April,  1897,  there  was  a  channel  depth  varying 
from  9  feet  to  nearly  absolute  closure. 

The  improvement  of  this  harbor  is  not  yet  far  enough  advanced  to 
make  it  of  any  value  for  purposes  of  navigation  and  commerce. 

Commercial  statistics  for  1900, — There  are  no  available  statistics  of 
arrivals  and  departures  of  vessels. 

July  1,  1900,  balance  unexpended 1277.16 

June  30,  1901,  amount  expended  during  fiscal  year 70. 00 

July  1,  1901,  balance  unexpended 207.16 

Amount  (estimated)  required  for  completion  of  existing  project 133, 000. 00 

(See  Appendix  L  L  16.) 

17,  Hacine  Harbor,  Wisconsin, — The  entrance  to  this  harbor  origi- 
nally varied  in  depth  from  absolute  closure  after  storms  to  about  7  feet, 
and  the  present  harbor  was  not  availal)le  for  purposes  of  commerce. 
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The  present  project,  adopted  March  3,  1899,  provides  for  widening 
channel  and  a  depth  of  21  feet,  pier  extension,  and  a  breakwater  600 
feet  long. 

The  amount  expended  up  to  the  close  of  fiscal  year  ending  June  30, 
1900,  was  $366,660.18. 

Soundings  taken  in  April,  1900,  showed  a  channel  16i  feet  deep; 
least  width,  40  feet. 

May,  1901,  there  was  a  channel  20.3  feet  deep  below  datum,  with  a 
least  width  of  140  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  was  19.5 
feet. 

The  present  project  was  completed  December  3,  1900. 

During  the  nscal  year  ending  June  30,  1901,  repairs  were  made  to 
the  harbor  piers. 

Co7miierGial  statistics  for  1900. — Arrivals  of  vessels,  1,793;  tonnage, 
1,208,946.  By  way  of  harbor  only:  Exports,  108,566  tons;  imports, 
237,835  tons. 

July  1,  1900,  balance  unexpended $S7,774.82 

June  30,  1901,  amount  expended  during  fiscal  year 82, 087. 73 

July  1,  1901,  balance  unexpended 5, 687. 09 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  17.) 

18.  KeTWshjQ,  HarhoT^  Wisconsin. — ^The  original  depth  of  water  at  the 
mouth  of  Pike  Creek  varied  from  nothing  to  4  feet,. and  the  present 
harbor  was  not  available  for  purposes  of  commerce. 

The  present  project,  adopted  oy  river  and  harbor  act  of  March  3. 
1899,  provided  for  increasing  depth  in  channel  and  basin  to  21  feet  ana 
20  feet,  respectively,  and  for  widening  channel  by  pier  extension  and 
dredging;  also  a  breakwater  600  feet  long. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1900,  was  $330,992.38.  Soundings  taken  in  April,  1900,  showed  a 
channel  16.5  feet  deep;  least  width,  70  feet.  June,  1901,  there  was  a 
channel  170  feet  wide  and  21  feet  deep  below  datum,  and  a  depth  of 
20  feet  over  about  3  acres  in  the  basin.  The  maximum  draft  that 
could  be  carried  June  30,  1901,  was  20.2  feet. 

The  present  project  was  completed  December  3, 1900.  Repairs  have 
been  made  to  tne  south  pier. 

Commercial  statistics  fat*  1900. — Arrivals  of  vessels,  455;  tonnage, 
106,308.  The  approximate  exports  and  imports  bv  way  of  the  harbor 
only,  as  reportea  oy  Mr.  H.  S.  Van  Ingen,  were:  Exports,  11,943  tons; 
value,  $250,000;  imports,  86,456  tons;  value,  $1,700,000. 

July  1, 1900,  twilance  unexpended $153,315.03 

June  30, 1901,  amount  expended  during  fisc^  year 137, 096. 08 

July  1, 1901,  balance  unexpended 16, 218. 95 

(See  Appendix  L  L  18.) 

19.  Wavkegan  Harbor^  lllvnais. — ^There  was  no  navigable  channel  or 
natural  harbor  at  this  place.  The  project  of  improvement  adopted  in 
1880  had  Jor  its  object  the  construction  of  an  artificial  harbor  of  suf- 
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ficient  capacity  for  local  trade  by  inclosing  a  portion  of  Lake  Michigan 
with  pile  piers,  the  entrance  channel  ana  inclosed  area  to  be  dredged 
to  13  feet.  In  1883  this  project  was  modified  by  reducing  the  area  of 
the  exterior  basin  by  obtaining  the  additional  space  needed  by  dredg- 
ing an  interior  basin  connected  by  a  narrow  channel  with  the  exterior 
basin.  It  has  become  necessary  to  abandon  the  interior  basin  because  the 
land  required  was  not  secured  for  the  purpose,  and  it  is  now  practically 
impossible  to  secure  possession.  The  present  project  provides  for  a 
basin  300  feet  wide  and  967  feet  long. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year 
endine:  June  30,  1900,  wa^  $215,734.62. 

Both  piers  have  been  completed  to  their  projected  length.  In  April, 
1900,  there  was  a  depth  in  the  channel  of  13  feet  below  datum,  with  a 
least  width  of  160  feet. 

June  18,  1901,  there  was  a  depth  of  13  feet  for  a  least  width  of  150 
feet. 

Private  parties  have  dredged  a  channel  17  feet  deep  and  about  90 
feet  wide. 

The  maximum  draft  that  could  be  carded  June  30,  1901,  was  16.2 
feet. 

Commercial  statistics  for  1900. — Arrivals  of  vessels,  747;  tonnage, 
153,264.  Departures  of  vessels,  747;  tonnage,  153,264.  Exports  oy 
all  ways  of  transportation,  97,500  tons.  Imports  by  all  ways  of  trans- 
portation, 941,799. 

.July  1,  1900,  balance  unexpended $4,765.38 

June  30,  1901,  amount  expended  during  fiscal  year 11. 52 

July  1,  1901,  balance  unexpended 4,753.86 


Amount  that  c»n  be  profitably'  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 3,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  19.) 

W.  Fox  River^  Wisconsin, — The  Fox  and  Wisconsin  rivers,  sepa- 
rated at  Portage  City,  Wis.,  by  a  distance  of  only  2  miles,  one  flow- 
ing into  Lake  Michigan,  the  other  into  the  Mississippi  River,  were 
the  early  means  of  communication  between  those  waters.  In  1846 
Congress  granted  to  the  State  of  Wisconsin  a  quantity  of  land  for  the 
pui-pose  of  improving  the  navigation  of  this  route.  By  means  of  a 
board  of  public  wor&  the  State  began  and  carried  on  the  improve- 
ment until  1853,  when  it  was  transferred  to  a  private  company.  In 
1872  the  United  States  acquired  possession  of  tne  property,  with  the 
exception  of  the  water  power,  water-power  lots,  and  personal  prop- 
erty. The  earliest  project,  that  of  1848,  called  for  canals  40  feet  wide 
at  bottom  and  4  feet  deep,  with  locks  125  feet  long  and  30  feet 
wide.  This  project  was  enlarged  subsequentlv.  The  present  project 
is  that  of  a  Board  of  Engineers  submitted  September  17,  1884,  and 
modified  May  14,  1886.  It  provides  for  deepening  and  widening  the 
channel  of  the  Fox  River  from  Montello  to  Green  Bay  to  6  feet  depth 
and  100  feet  width,  and  from  Portage  to  Montello  to  4  feet  depth,  and 
for  the  renovation  of  12  old  locks. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867 
to  the  close  of  the  fiscal  year  ending  June  30, 1900,  including  $145,000 
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paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for  its  prop- 
erty, was  $3,070,818.09,  of  which  amount  $425,478.49  was  appropri- 
ated solely  for  and  expended  solely  upon  the  Fox  River  since  1885. 

^he  result  of  this  expenditure  upon  the  Fox  River  was  the  construc- 
tion of  16  new  stone  locks,  10  <x)mposite  locks,  16  permanent  dams,  12 
canals,  a  head  wall  and  feeder  at  the  old  first  lock  at  Appleton,  a  lock 
house  at  Appleton,  warehouses  at  Appleton  first  lock  ana  Berlin  lock, 
a  wing  dam  and  brush  and  stone  shore  protection  to  the  portage  levee, 
masonry  wasteweirs  at  Little  Chute  combined  locks  and  Appleton  third 
lock,  masonry  culvert  at  head  of  Little  Chute  combined  locks,  a  dry 
dock  at  Kaukauna,  guard  gates  at  head  of  Kaukauna  Canal;  also 
rebuilding  canal  banks  at  Kaukauna,  wing  walls  at  Kaukauna  fourth 
lock,  and  1,237  linear  feet  of  cement-laid  rubble-core  wall  in  canal 
banks  of  fourth  and  fiith  levels.  A  channel  75  feet  wide  and  450  feet 
long  has  been  secured  b}^  blasting  and  drilling  the  rock  bar  below 
Depere  lock  from  4  to  12  inches  bSow  the  top  of  the  lower  miter  sill. 
Channel  below  Depere  has  been  deepened,  and  channel  deepened  at 
mouth  of  Fondulac  River,  Neenah  Channel,  Fox  River  at  heaa  of  Lake 
Butte  Des  Morts,  Grignoq  Rapids,  below  Little  Chute  and  Rapide 
Croche  locks,  and  in  the  canals  and  Upper  Fox  River.  Masonry  out- 
let to  wasteweir  at  Kaukauna  second  lock,  a  roadway  upon  the  United 
States  proi)ertv  at  Appleton  first  lock,  and  fishways  in  the  Eureka, 
Berlin,  White  River,  rrinceton,  Grand  River,  Montello,  and  Fort  Win- 
nebago dams  have  been  constructed.  A  harbor  of  refuge  has  been  con- 
stnicted  at  Stockbridge  Landing,  Lake  Winnebago,  and  snags  have 
been  removed  and  bars  dredged  in  Wolf  River,  making  a  4i-foot  chan- 
nel 100  feet  wide  to  New  London. 

The  improvement  of  the  Wisconsin  River  was  abandoned  in  1887. 

The  full  depth  of  6  feet  has  now  been  obtained  from  Depere  to  White 
River  lock,  with  the  exception  of  about  three- fourths  of  a  mile  between 
mileposts  34  and  35,  a  distance  of  99  miles  from  mouth  of  Fox  River. 
Above  this  point  the  projected  depth  has  not  yet  been  obtained. 

The  ex^nditures  during  the  fiscal  year  emling  June  30,  1901,  were 
for  dredging  Upper  Fox  River. 

The  relative  value  of  the  commerce  involved  and  the  cost  of  the 
improvement  can  not  be  estimated. 

Its  principal  eflfect  so  far  has  been  to  cause  considerable  reduction 
in  freight  rates  to  points  in  the  Fox  River  Valley.  Deepening  the 
channel  of  the  Upper  Fox  by  dredging  has  also  had,  and  will  continue 
to  have,  the  effect  of  draining  the  enormous  expanse  of  meadow  lands 
in  the  Fox  River  Valley  and  greatly  increasing  their  availability  and 
value. 

The  maximum  draft  that  could  be  carried  June  30, 1901,  at  mean 
low  water  over  the  shoalest  part  of  the  imi)rovement  was  from  Depere 
to  White  River  lock,  6  feet;  from  that  point  to  Montello,  4  feet,  and 
from  Montello  to  Portage,  3  feet. 

July  1,  1900,  balance  unexpended $9, 271. 51 

June  30,  1901,  amount  expended  during  fiscal  year 2, 346. 19 

July  1,  1901,  balance  unexpended 6,925.32 

Amount  (estimated)  required  for  completion  of  existing  project 153, 366. 48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 

4,  1897. 

(See  Appendix  L  L  20.) 

Digitized  by  LjOOQIC 


RIVER   AND   HARBOR  IMPBOVEMENT8.  527 

21.  Operating  and  aire  of  locks  and  dams  aii  Fox  Rwer^  Wiscon- 
sin,— Under  an  allotment  from  the  indefinite  appropriation  for  oper- 
ating and  care  of  canals  and  other  works  of  naviration,  there  has  been 
expended  during  the  year  ending  June  30, 1901,  the  sum  of  166,552.85. 

The  principal  work  has  been  dredging  bars  and  channels,  making 
repairs  of  locks,  dams,  canal  banks,  lock  houses,  dredges,  and  boats; 
reouilding  Appleton  third  lock,  wasteweir,  and  wall,  and  Appleton 
second  lock;  completing  dry  dock  at  Kaukauna,  and  survey  of  United 
States  works  and  property  along  Fox  River. 

A  detailed  statement,  appended  to  the  report  of  the  local  engineer 
officer  in  charge,  shows  the  items  of  expenditures. 

Navigation  was  closed  November  21,  1900,  and  reopened  April  25, 
1901.  The  water  in  Lake  Winnebago  and  the  Lower  Fox  has  been 
maintained  at  the  crests  of  the  dams  throughout  the  year,  with  the 
exception  of  Lake  Winnebago  during  the  close  of  navigation,  drawn 
down  by  the  mills  with  permission  of  the  Secretary  of  War. 

For  commercial  statistics,  see  report  upon  imprpvement  of  Fox 
River,  Wisconsin. 

(See  Appendix  L  L  21.) 

2^,  Rt^nwving  sunken  vessels  or  craft  obstructing  or  endangering  nam- 
gation. — On  the  evening  of  November  20,  1900,  a  flat  scow  laden 
with  aV>out  150  cords  of  stone  sunk  in  Sturgeon  Bay  and  Lake  Michi- 
gan Ship  Canal,  Wisconsin,  about  300  feet  from  the  easterly  end  of 
the  canal. 

Under  section  20  of  river  and  harbor  act  of  March  3,  1899,  the 
United  States  assumed  control  of  the  wreck,  and  operations  for  its 
removal  were  begun  at  once.  All  obstructions  were  removed  and  the 
channel  cleared  November  30,  1900,  at  a  cost  of  1715.12. 

(See  Appendix  L  L  22.) 

EXAMINATIONS  AND   SURVEY  MADE    IN    COMPLIANCE   WITH    EMERGENCY 
RTVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Preliminary  examinations  and  survey  of  the  following  localities 
were  made  by  the  local  engineer  and  reports  thereon  submitted  through 
the  division  engineer. 

i.  Preliminary  examination  and  survey  of  Sturaeon  Bay  and  Lake 
Michigan  Ship  Ca7ial^  Wisconsin^  with  a  view  to  deepening  thesamsto 
18  feet, — Captain  Warren  submitted  reports  dated  June  28  and  Novem- 
ber 24,  1900,  respectively.  He  presents  a  plan  for  improvement  at 
an  estimated  cost  of  $218,000.  The  reports  were  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  11?,  Fifty -sixth  Congress,  second 
session.     (See  also  Appendix  L  L  23.) 

2,  Prelindnary  exanvmation  of  Manitoiooc  Harbor^  Wiscansifi,  with 
a  view  to  making  a  harbor  of  refuge  with  a  depth  of  not  less  than  20 
feet, — Captain  W  arren  submitted  report  June  23, 1900.  In  his  opinion, 
concurred  in  by  the  division  engineer  and  by  the  Chief  of  Engineers, 
the  improvement  of  the  locality  by  the  General  Government  in  (he 
manner  indicated  by  the  act  is  not  advisable.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  95,  Fifty-sixth 
Congress,  second  session.     ^See  also  Appendix  L  L  24.) 

S,  Preli^ninary  exumiiiatioti  of  Milwaukee  Harbor^  Wisconsin^  with 
a  view  to  necesmry  enlargement  and  suitable  protection  therefor. — Cap- 
tain W^an'en  submitted  report  August  6,  1900.  In  his  opinion,  con- 
curred in  by  the  division  engineer  and  by  the  Chief  of  Engineers, 
improvement  of  the  locality  by  the  General  Government  in  the  man- 
Digitized  by  VjUUV  LC 


528   BEPOBT  OF  THE  CHIEF  OF  ENGINEEK8,  U.  8.  ABMY. 

ner  indicated  by  the  act  is  not  advisable.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  86,  Fifty -sixth  Congress, 
second  session.     (See  also  Appendix  L  L  25.) 

IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS  AND  CHICAGO 
AND  ILLINOIS  RIVERS,  ILLINOIS.  AND  OF  CALUMET  RIVER,  ILLI- 
NOIS AND  INDIANA;  CONSTRUCTION  OF  ILLINOIS  AND  MISSISSIPPI 
CANAL. 

This  district  was  in  the  charge  of  Mai.  J.  H.  Willard,  Corps  of  Engi- 
neers. Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of  Engineers 
(now  brigadier-general,  Chief  of  Enrineers,  United  States  Arm^, 
retired),  to  May  3,  1901,  and  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, since  May  9,  1901. 

i.  Chicago  Harbor^  Rlvnms, — ^The  present  project  was  adopted  in 
1870  and  modified  in  1878,  and  contemplated — 

(a)  The  formation  of  an  outer  harbor  by  inclosing  a  portion  of  Lake 
Michigan  just  south  of  the  entrance  to  Chicago  River  by  breakwaters, 
and  dredging  the  same,  for  the  purpose  of  increasing  the  harbor  facil- 
ities of  Chicago. 

(J)  The  construction  of  an  exterior  breakwater  in  deep  water  in 
Lake  Michigan,  north  of  the  entrance  to  Chicago  River  and  about  1 
mile  distant  therefrom,  to  shelter  the  approaches  to  the  river  and 
outer  harbor  and  to  form  a  harbor  of  refuge  near  the  southern  end  of 
Lake  Michigan. 

(c)  To  keep  the  entrance  to  Chicago  River  dredged  for  the  passage 
of  vessels  navigating  Chicago  River  as  far  as  to  the  original  shore  line 
of  Lake  Michigan,  at  or  near  Rush  Street  Bridge. 

The  river  and  narbor  act  of  March  3,  1899,  further  modified  the 
project  of  1870  by  providing  for  dredging  the  outer  basin  and  harbor 
entrance  to  20  feet  depth  at  low  water. 

There  had  been  expended  upon  this  project  up  to  June  30,  1900, 
$1,786,400.25. 

All  of  the  work  under  the  projects  of  1870  and  1878  has  been  com- 
pleted except  dredging  the  outer  basin. 

A  contract  has  been  let  for  dredging  the  Chicago  River  from  Rush 
street  eastward,  for  removing  the  bar  at  the  entrance  to  the  river, 
and  for  dredging  the  inner  mrbor  or  basin  so  far  as  the  funds  will 
permit.  Work  under  this  contract  began  May  2,  1901,  and  at  the 
close  of  the  fiscal  year  an  aggregate  of  200,256  cubic  yards  had  been 
removed,  pi'actically  completing  the  river  channel  west  of  the  United 
States  life-saving  station,  and  removing  more  than  one-half  of  the  bar 
at  the  approach  to  this  harbor. 

July  1,  1900,  balance  unexpended 1102,875.61 

June  30,  1901,  amount  expended  during  fiscal  year 8, 297. 01 

July  1,  1901,  balance  unexpended '94,678.60 

July  1,  1901,  amount  covered  by  uncompleted  contracts 85, 158. 99 


Amount  (estimated)  required  for  completion  of  existing  project 409, 960. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 150,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  M  1.) 

*  Includes  $500  allotted  for  expenses  of  Ofi[ice  Chief  of  Engineers  for  the  fiscal  year 
ending  June  30,  1902» 
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^.  Chicago  River^  Illinois. — This  river,  as  far  as  its  navigable  water 
extends,  is  entirely  within  the  limits  of  the  city  of  Chicago,lll.  Prior 
to  the  act  of  June  3, 1896,  no  work  had  been  done  for  the  improvement 
of  its  navigation  bj'^  the  United  States.  The  present  project,  inaugu- 
rated by  Congress  under  the  act  of  June  3,  1896,  as  modified  by  the 
act  of  June  4,  1897,  contemplates  the  improvement  of  the  river  by 
dredging  and  minor  changes  of  docks  and  dock  lines  to  admit  passage 
-by  vessels  drawing  16  feet  of  water. 

The  river  and  harbor  act  of  August  18,  1894,  allowed  125,000  from 
the  appropriation  made  for  the  improvement  of  Chicago  Harbor  to  be 
applied  to  the  improvement  of  Chicago  River  between  the  mouth  of 
the  river  and  the  junction  of  the  two  branches,  of  which  amount 
$3,645.70  was  expended  in  the  year  ending  June  30, 1896,  in  dredging 
to  18  feet  depth  as  far  as  to  Rush  Street  Bridge.  Since  the  passage  of 
the  act  of  June  3, 1896,  the  balance  of  this  amount  has  been  transferred 
to  the  Chicago  River  work. 

Up  to  "the  close  of  the  fiscal  year  ending  June  30,  1900,  there  had 
been  expended  $346,558.54,  excluding  the  $25,000  allotted  as  above 
stated,  and  during  the  fiscal  year  ending  June  30,  1901,  there  was 
expended  $53,449.94.  Asa  result  of  this  exjjenditure  the  river  has 
been  dredged  to  a  depth  of  17  feet  below  Chicago  city  datum,  from 
the  mouth  of  the  river  to  Ashland  avenue  on  the  South  Branch  and 
West  Fork,  and  to  the  stock  yards  on  the  South  Fork,  South  Branch, 
a  distance  of  about  6  miles,  and  to  Belmont  avenue  on  the  North  Branch, 
the  head  of  navigation,  a  total  of  1,873,909  cubic  yards  of  material 
having  been  removed;  the  securing  of  titles  to  all  of  the  lands  (17 
tracts)  to  be  removed  under  project  for  widening  and  deepening  the 
river,  at  a  total  cost,  including  damages,  of  $91,949. 50,  and  the  improve- 
ment of  fifteen  of  these  tracts,  have  been  completed.  Two  are  still  in 
progress. 

July  1,  1900,  balance  unexpended $278,441.46 

June  30,  1901,  amount  expended  during  fiscal  year 53, 449. 94 

July  1,  1901,  balance  unexpended ".1224,991.52 

July  1,  1901,  amount  covered  by  uncompleted  contracts 30, 948. 60 

(See  Appendix  M  M  2.) 

3.  Cahimet  Harbor^  Illinois. — This  harbor  is  known  on  the  Great 
Lakes  as  South  Chicago  Harbor. 

This  improvement  was  designed  to  furnish  a  safe  and  practicable 
entrance  to  Calumet  River  and  the  port  of  South  Chicago  by  the  con- 
struction of  parallel  piers  300  feet  apart,  projecting  from  the  shore 
into  Lake  Michigan,  and  by  dredging  between  them. 

The  work  began  in  1870,  and  all  the  projected  work  had  been  accom- 
plished for  16-ioot  draft  prior  to  June  30,  1896,  resulting  in  the  con- 
struction of  3,640  linear  feet  of  north  pier  and  2,020  linear  feet  of  the 
south  pier  and  securing  and  maintaining  a  channel  16  feet  deep  and  of 
suitable  width  from  similarly  deep  water  in  Lake  Michigan  to  the 
Calumet  River  at  the  roots  of  the  pliers,  at  a  cost  of  $454,483.53. 
The  work  included  also  476,564  cubic  yards  of  material  dredged, 
increasing  the  depth  in  the  channel  from  7  to  16  feet. 

On  June  30,  1896,  it  may  be  considered  that  the  original  project  for 
this  locality  was  terminated  and  completed. 

*  Includes  $500  allotted  for  expenses  of  Oflfice  Chief  of  Engineers  for  the  fiscal  year 
ending  June  30,  1902. 
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Under  date  of  February  21,  1896,  a  plan  for  improvement  of  both 
the  inner  and  outer  harbors  was  submitted.  The  estimated  cost  of 
this  improvement  was  $1,134,830.  (Annual  Report  of  the  Chief  of 
Engineers  for  1896,  p.  2583.) 

The  expenditures  to  June  30,  1900,  were  $543,501.65. 

Under  the  project  of  February  21, 1896,  for  construction  of  the  outer 
harbor  of  refuge,  adopted  by  Congress  in  the  river  and  harbor  act  of 
March  3, 1899,  work  was  in  progress  under  contrac^t  at  the  close  of  the 
fiscal  year  ending  June  30, 1900,  and  1,000  feet  of  foundation  had  been 

Erepared,  13  cribs  constructed,  and  8  cribs  sunk  and  tilled  with  stone, 
during  the  year  ending  June  30, 1901, 2,200  linear  feet  of  foundation  was 
prepared,  19  cribs  constructed,  24  cribs  sunk  and  filled  with  stone,  1,700 
leet  of  superstructure  built,  and  2,529  linear  feet  of  ice  guard  placed. 

July  1,  1900,  balance  unexpended $329,248,36 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 265, 000. 00 

684, 248.  ;^ 
June  30,  1901,  amount  expende<l  during  fiscal  year 144,  748. 19 

July  1,  1901,  l>alance  unexpende<l 439,500. 16 

July  1,  1901,  amount  (^overetl  by  uncompleted  contratjtw 193, 554. 06 

Amount  (estimated)  required  for  completion  of  existing  project 419, 480. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 419, 480. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  M  M  3.) 

^.  Calxmiet  Rk^er^  Illinms  and  Indiana. — The  project  for  the 
improvement  of  this  river,  adopted  by  Congress  in  1888,  contemplated 
securing  a  channel  200  feet  in  width  and  10  feet  in  depth  below  low 
water  in  Lake  Michigan,  from  the  mouth  of  Calumet  Harbor,  Illinois, 
to  one-half  mile  east  of  Hammond,  Ind.,  with  a  view  to  increasing  the 
facilities  for  handling  the  commerce  of  this  region  and  also  aiding  in 
providing  means  for  the  better  accommodation  of  much  of  the  com- 
merce of  Chicago  River,  which  river  was  and  still  is  much  crowded. 

The  project  was  modified  by  the  river  and  harlwr  act  of  June  8, 1896, 
so  as  to  provide  for  dredging  the  channel  for  2  miles  southward  from 
the  mouth  of  the  river  to  20  feet  depth. 

Under  the  project  of  1883  there  was  dredged  a  channel,  measured 
from  the  harbor  southward,  to  the  full  width  of  200  feet  and  depth  of 
16  feet,  19,518  feet  in  length,  except  that  over  a  short  portion  where 
rock  was  encountered  the  width  was  reduced  to  85  feet. 

In  addition  there  was  removed  248,516  cubic  yards  of  material  from 
the  channel  between  the  forks  and  one-half  mile  -east  of  Hammond, 
Ind.,  in  an  effort  to  secure  a  practicable  channel  10  feet  deep  and  60 
feet  wide,  resulting  in  failure,  due  to  rapid  refilling  of  channel. 

Under  the  supplementary  project  of  1896,  there  has  been  320,405 
cubic  yards  of  material  removed  under  contract,  completing  the  chan- 
nel 20  feet  deep  a  distance  of  2  miles,  and  providing  a  winding  or 
turning  basin  20  feet  deep  at  the  first  cut-off  above  the  mouth  of  the 
river. 

The  expenditures  to  June  30,  1900,  amounted  to  $365,824.43. 

Winding  or  turning  basins  should  be  provided  at  intervals  of  from 
1  to  2  miles  along  the  river,  to  avoid  in  future  the  restrictions  now 
imposed  in  other  lake  harbors  within  the  shore  lines. 
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The  river  and  harbor  SLct  of  March  3, 1899,  appropriated  $60,000  for 
the  iinprovenient  of  this  stream,  and  confined  the  work  to  the  section 
of  river  between  the  mouth  and  the  forks  of  the  Calumet.  Dredeing 
under  contract  was  in  progress  at  the  close  of  the  fiscal  vear  ending 
June  30, 1900,  and  was  continued  until  August  29, 1900,  when  contract 
was  completed  and  funds  practicalh'  exhausted. 

July  1 ,  1900,  balani'e  unexpende^l $44, 175. 57 

June  80,  1901 ,  amount  expended  during  fiscal  year 30, 815. 27 

July  1,  1901,  l)alance  unexpended »13,360.30 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 60, 000. 00 

8ubmitte<l  in  compliance  with  recjuirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  M  M  4.) 

J.  IllinoiH  Hirer ^  IlUnoU. — The  project  which  contemplates  the 
extension  of  the  slack-water  improvement  begun  by  the  State  of  Illi- 
nois from  Copperas  Creek  locks  to  the  Mississippi  River,  and  which 
includes  the  construction  of  two  locks,  350  feet -long  between  sills,  75 
feet  width  of  chamber,  with  7  feet  of  water  over  sills  at  low-water  level 
of  1879,  and  dredging  the  channel  where  necessar}^  to  obtain  7  feet 
depth  at  low  water,  was  adopted  in  1880. 

The  two  locks  and  dams,  one  at  Kampsville,  111.,  31  miles  above  the 
mouth  of  the  Illinois  River,  and  the  other  at  Lagrange,  79  miles  above 
the  mouth,  are  completed  and  have  been  in  use,  the  former  about 
eight  and  the  latter  about  twelve  years. 

On  this  work  the  United  States  expended  up  to  June  30,  1900, 
11,402,114.78. 

The  expenditures  during  the  year  ending  June  30,  1901,  were 
applied  to  dredging  at  points  between  Kampsville  lock  and  the  mouth 
of  the  river,  and  care  and  repair  of  plant. 

July  1,  1900,  balance  unexpended $59,258.43 

June  30,  1901,  amount  expended  during  fiscal  year 28, 040. 94 


July  1,  1901,  balance  unexpended 31,217.49 

July  1,  1901,  outstanding  liabilities 3,500.00 

July  1,  1901,  l)alance  available ". 27,717.49 


Amount  (estimated )  required  for  completion  of  existing  project 257, 000. 00 

Amount  that  can  l)e  profitably  expende<l  in  fiscal  year  ending  June  30, 

1903,  in  a<idition  to  the  balance  available  July  1,  1901 130, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

1897. 

(See  Appendix  M  M  5.) 

6.  Operating  and  care  of  Lagrange  and  KammvilU  locks^  Illinois 
River ^  and  ajyproaches  tliei^eto, — These  locks  and  dams  have  been  oper- 
ated and  maintained  under  the  indefinite  appropriation  provided  for  in 
section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

Lagranae  lock  and  darn. — During  the  period  between  December  18 
and  March  11  there  was  no  navigation  through  the  lock,  except  four 
steam})oat8  in  January,  and  from  March  17  to  April  29,  during  high 

^  Includes  $1 ,000  allotted  for  expenses  of  OflBce  Chief  of  Engineers  for  the  fiscal  year 
ending  June  30,  1902. 


Digitized  by  LjOOQIC 


532   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

water,  all  boat8  passed  over  the  dam  except  a  few  heavily  loaded 
barges  and  small  steamers. 

The  tonnage  for  past  fiscal  year  shows  an  increase  over  that  for  preced- 
ing year,  ranking  fifth  in  amount  since  the  lock  has  been  in  operation, 
alx^ut  twelve  years.  Five  thousand  three  hundred  and  sixteen  dollars 
and  seventy-four  cents  was  expended  during  the  year,  exclusive  of 
$402.90  outstanding  liabilities  June  30. 

Kmnpsville  lock  and  danu — Between  Decem  ber  16  and  March  14  there 
was  no  navigation  through  the  lock,  and  from  March  24  to  April  28, 
with  the  exception  of  three  ice  tows  and  one  small  steamer,  all  boats 
passed  over  the  dam. 

Tonnage  of  steamboats  is  greater  than  that  of  any  year  since  the 
works  have  been  in  operation,  and  the  combined  tonnage  of  steamboats 
and  barges  ranks  fifth. 

The  expenditures  during  the  j^ear  amounted  to  $6,338.23,  exclusive 
of  $471.97  outstanding  liabilities  June  30. 

(See  Appendix  M  M  6.) 

7.  lUinois  and  Mississippi  Ccmal^  Illinois, — ^The  object  of  the 
improvement  is  to  furnish  a  link  in  a  navigable  waterway  from  Lake 
Michigan  to  the  Mississippi  River  at  the  mouth  of  Rock  River,  Illinois. 

The  canal  has  been  located  on  the  Rock  Island  route,  approved  by 
the  Secretary  of  War  October  27,  1888,  as.  directed  in  the  act  of  Con- 
gress of  August  11,  1888.  It  proceeds  from  the  Illinois  River  at  its 
great  bend,  If  miles  above  the  town  of  Hennepin,  111.,  thence  via 
Bureau  Creek  Valley  and  over  the  summit  to  Rock  River  at  the  mouth 
of  Green  River;  thence,  by  slack  water  in  Rock  River  and  a  canal 
around  the  lower  rapids  of  the  river  at  Milan,  to  the  Mississippi  River 
at  th«  mouth  of  Rock  River. 

The  canal  is  to  be  at  least  80  feet  wide  at  the  water  surface,  7  feet 
deep,  and  with  locks  170  feet  long  and  35  feet  width  of  lock  chamber, 
capable  of  passing  barges  carrying  600  tons  (maximum)  freight. 

A  report  upon  the  location,  with  detailed  estimates  of  cost,  of  this 
canal  was  submitted  June  21,  1890,  and  published  (without  maps)  as 
House  Ex.  Doc.  No.  429,  Fifty-first  Congress,  first  session,  and  is  also 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1890, 
page  2686. 

The  river  and  harbor  act  of  September  19, 1890,  made  the  first  appro- 
priation for  the  construction  of  the  canal  and  directed  work  to  be  begun 
by  the  construction  of  one  of  the  locks  and  dams  in  Rock  River. 

In  accord  with  this  act,  work  was  begun  in  July,  1892,  near  the  mouth 
of  Rock  River,  on  the  construction  of  a  canal  around  the  lower  rapids 
of  the  river,  and  since  that  date  has  been  prosecuted  as  rapidly  as 
appropriation  of  funds  permitted.  The  survey  work  in  locaung  the 
canal  on  the  ground  ana  proceedings  for  acquiring  title  to  the  right 
of  way  have  been  continuous  since  October,  1890,  and  the  canal  has 
been  definitely  located  on  the  ground  throughout  its  entire  extent. 

There  had  been  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1900,  $3,518,797.86,  and  during  the  fiscal  year 
ending  June  30,  1901,  $971,707.35. 

The  result  of  this  expenditure  has  been: 

First.  The  acouisition  of  the  right  of  way  for  4i  miles  around  the 
lower  rapids  of  Kock  River  and  the  completion  of  4i  miles  of  canal 
there,  involving  the  construction  of  4i  miles  of  earthwork  in  con- 
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8tructing  the  canal  trunk,  3  locks,  1  railroad  and  2  highway  swing 
bridges,  7  sluiceways  and  rates,  1  arch  culvert,  2  dams,  1,392  feet  long, 
across  the  arms  of  Rock  River,  3  lock  keepers'  houses,  1  small  office 
building,  a  thorough  riprapping  of  the  canal  banks,  not  estimated  for 
in  the  original  estimates,  and  construction,  by  contract,  of  Moline 
wagon  bridge,  at  a  cost  of  $25,000,  which  was  also  not  included  in 
original  estimate. 

Second.  In  the  location  on  the  ground  and  preparation  of  descrip- 
tions, plats,  and  abstracts  of  title  of  all  land  needed  for  the  construction 
of  the  canal  and  feeder  and  for  lands  to  be  overflowed  or  damaged  by 
the  canal  at  Sterling. 

Third.  In  the  completion  of  all  earthwork,  miles  1  to  18,  except 
reenforcing  high  embankments  and  except  part  of  mile  1,  forming  tne 
approach  from  the  Illinois  River  to  Lock  No.  1;  the  foundation  and 
masonrv  for  all  culverts.  Locks  1  to  21;  the  construction  of  aqueducts 
1, 2,  and  3,  highway  bridges  1  to  10,  and  3  railroad  brid^es;'the  construc- 
tion of  9  arch  culverts  and  11  pipe  culverts;  the  partial  completion  of 
earthwork  on  miles  19,  20,  and  24  to  28,  inclusive;  the  erection  of  5 
houses  for  superintendents  and  lock  keepers  and  1  small  house  for  office 
use,  all  on  eastern  section. 

Fourth.  In  the  acquisition,  by  purchase  or  condemnation,  of  all  lands 
reauired  for  the  canal,  except  a  small  amount  required  for  approaches 
to  nighway  bridges  and  3  parcels  in  Henry  County  to  which  title  has 
not  yet  been  perfected. 

Fifth.  In  the  putting  under  contract  of  earthwork  of  all  the  feeder 
line  and  of  all  the  pipe  culverts  and  of  all  arch  culvei-ts  under  the 
feeder  except  one,  and  in  the  construction  of  4,405,566  cubic  yards  of 
earthwork  along  the  feeder,  resulting  in  the  completion  of  all  earth- 
work along  17  miles  and  85  per  cent  of  the  remainder;  in  constructing 
1 12-foot  arch  culvert  and  10  pipe  culverts;  foundations  of  7  arch  cul- 
verts, except  slope  paving  for  one;  concrete  masonry  for  3  arch 
culverts  and  flushing  devices  for  2  pipe  culverts;  foundations  and 
abutments  for  7  highway  bridges,  ana  superstructure  of  one  double- 
track  highway  and  one  aouble-ti'ack  railroad  bridge. 

In  the  placing  under  contract  of  about  21  miles  of  earthwork  on  the 
western  section,  and  the  construction  of  1,297.739  cubic  yards  of  earth- 
work; construction  of  13  pipe  culverts  and  foundations  for  3  arch  cul- 
verts; the  building  of  5  warehouses,  and  fencing  of  32  miles  of  right 
of  way.     Earthwork  on  7  miles  completed. 

July  1,  1900,  balance  unexpended $1,719,728.60 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 975, 000. 00 


2, 694,  728. 60 
June  30,  1901,  amount  expended  during  fiscal  year 971, 707. 36 

July  1,  1901,  balance  unexpended 1,723,021.25 

July  1,  1901,  outstanding  liabilities 95,336.21 

July  1,  1901,  balance  available 1,627,686.04 

July  1,  1901,  amount  covered  by  uncompleted  contracts 175, 021. 50 

Amount  (estimated)  required  for  completion  of  existing  project 758, 220. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 758, 220. 00 

Submitted  in  compliance  with  reQui^ements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  M  M  7.) 
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8.  Surmy  of  Upprr  TlllnoiH  and  Ltfircr  Den  PlahwJi  y^lrt^rn^  lUhwh^ 
with  a  view  to  tfui  e^cten^ion  of  navUfatUm  frfnn  the  Illinois  River  to 
Lake  Michiaan  at  or  mar  Chicago^  ill, — This  survey  was  required  by 
the  river  and  harbor  act  of  March  3, 1899.  Preliminar  v  report  of  Board 
of  Engineers  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  page  3855  et  seq. 

The  Board  submitted  final  report  November  17,  1900,  which  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  112,  Fifty- 
sixth  Congress,  second  session.     It  is  also  herewith  in  Appendix  M  M  8. 

July  1,  1900,  balance  unexpended $12,509.04 

June  30,  1901,  amount  expended  during  fiscal  year 6, 163. 85 

July  1,  1901,  balance  unexpended 6,345.19 

(See  Appendix  M  M  8.) 

EXAMINATIONS    MADE    IN    COMPLIANCE    WITH    EMERGENCY    RIVER    AND 
HARBOR   ACT  APPROVED  JUNE   6,  19(>0. 

Preliminary  examinations  of  the  following  localities  were  made  and 
reports  thereon  submitted: 

1»  Brdiraiiiar*y  e.camiiiatUm  of  Illinois  arid  Den  Plaines  rivers^  Illi- 
nois^ loith  a  view  to  the  extension  of  navigation  to  Lake  Michigan  at 
c/r  near  Chicago ^  ivith  channel  deptivs  of  10^  12,,  and  IJ^feet, — A  Board 
of  Engineers  submitted  report  dated  November  18,  1900,  with  plan 
and  estimate  for  improvement  at  a  cost  of  $30,000,000.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  220,  Fifty- 
sixth  Congress,  second  session.     (See  also  Appendix  M  M  9.) 

2.  Prelmiinary  e.ramination  of  Rock  River ^  Illinois^  at  the  head  of 
tlie  feeder  for  tfie  Illinois  and  Miss^i^sippi  Caiml^  with  a  view  to  the 
coQwiruction  of  a  l-ock  and  dam  in  the  river  in  connection  with  said 
canal. — Major  Willard  submitted  report  dated  October  19,  1900.  He 
submits  plan  for  improvement  at  an  estimated  cost  of  ^75,000.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  126, 
Fifty-sixth  Congres-s,  second  session.     (See  also  Appendix  M  M  10.) 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA,  AND  OF  RIVERS 
AND  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Capt.  Chester  Harding,  Corps  of 
Engineers,  to  April  30,  1901,  and  of  Capt.  Charles  Keller,  Corps  of 
Engineers,  since  that  date.  Division  Engineer,  Col.  J.  W.  Barlow, 
Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers  United 
States  Army,  retired),  to  May  3,  1901,  and  Col.  S.  M.  Mansfield,  Corps 
of  Engineers,  since  May  9,  1901. 

L  Michigan  City  IIarboi\  Indiana, — The  improvement  of  this  har- 
bor dates  from  1836,  and  has  resulted  in  establishing  an  inner  harbor 
for  local  commerce  and  partly  completing  an  outer  harbor,  designed 
to  facilitate  entrance  to  the  former  and  afford  refuge  to  vessels  engaged 
in  general  lake  commerce. 

The  imur  harbor  has  been  made  bv  deepening  the  entrance  to  Trail 
Creek  and  protecting  the  channel  by  piers  extending  to  deep  water  in 
Lake  Michigan,  to  which  operations  were  limited  until  1870.  The 
original  condition  at  the  mouth  is  not  definitely  known,  but  at  a  short 
distance  above  the  mouth  the  depth  was  loss  than  3  feet  and  the  width 
varied  from  175  feet  in  the  lower  portion  to  60  feet  or  less  in  the 
upper  portion.  Since  1882  the  entrance  channel  has  been  prolonged 
up  the  creek  by  dredging  between  revetments,  as  they  are  built  on 
^lished  dock  lines  at  the  expense  of  1  h^  jidjoining  property  owners, 
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as  roquirod  by  tity  ordinaiuc.  No  genoral  project  for  the  expendi- 
ture of  funds  has  been  definitely  adopted,  but  it  seems  to  have  been 
agreed  that  the  improvement  sHould  extend  upstream  between  l>anks 
revetted,  as  previously  described,  as  far  as  the  Lake  Erie  and  Western 
Railroad  bridge.  A  map  of  this  portion  of  Trail  Creek  is  given  oppo- 
site page  2270,  Report  of  the  Chief  of  Engineers  for  1S82. 

In  recent  years  the  project  has  been  purely  one  of  maintenance,  and 
has  resulted  in  creating,  by  dredging,  a  channel  9,159  feet  long  l^etween 
revetments  from  100  to  175  feet  apart,  except  at  the  turning  basins, 
where  the  width  is  alnnit  350  feet.  The  upper  limit  of  this  improved 
channel  is  100  feet  above  the  upper  turnmg  basin  in  the  map  above 
mentioned. 

The  total  expenditure  to  June  30,  1900,  was  ^85,715.  •'/2,  at  which 
date  the  channel  depths  wore  13  feet  and  more  from  the  harbor  entrance 
to  the  railroad  bridge,  a  distance  of  about  4,700  feet,  al)ove  which 
point  there  was  12  feet  availal)le. 

Operations  during  the  past  year  were  confined  to  dredging  for  mainte- 
nance. This  work  wiis  done  between  May  17  and  June  11,  and  resulted 
in  a  channel  100  feet  wide  and  18  feet  deep  through  the  shoal  at  the 
harbor  entrance,  and  in  improving  the  upper  reaches  so  as  to  afford  a 
(!hannnel  of  navigable  width  and  15  feet  depth  between  the  piers, 
thence  14  feet  deep  to  the  Michigan  Central  Railroad  bridge,  and  13 
f(»et  from  that  point  to  the  first  l^end  above  the  Sixth  Street  Bridge. 
A!)ove  this  latter  bridge  the  channel  is  12  feet  deep  to  lower  end  of 
the  upper  basin. 

The  harbor  structures  aggregate  3,563  feet  in  length,  of  which  a 
length  of  735  feet  of  old  east  pier  and  1,544  feet  of  west  pier  require 
sheet  piling  and  new  superstructure.     . 

Provision  should  be  made  for  maintaining  the  required  depth  of 
channel  by  dredging. 

July  1,  1900,  balance  unexpended $3,543.45 

June  80,  liK)l ,  amount  expende<i  during  fiscal  year 2, 136.  73 

July  1,  1901,  Ixalance  unexpnded 1,406.72 

July  1,  1901,  ouU<tandin>r  liabilities 36.67 

July  1,  1901,  lialance  available 1, 370. 05 

July  1,  MK)1,  amount  covereil  by  uncomplet^Hl  contracts 198.  90 

Amount  that  t^n  be  profitably  expended  in  fi.^cal  year  ending  June  ;>(), 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 68,000.00 

Submitttnl  in  compliance  with  recjuirementa  of  simdry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harlx)r  act  of  1899. 

TIti'  oufrr  harhor. — Michigan  City  being  at  the  southern  end  of  the 
lake,  is  exrK)sed  to  northerh'  storms,  especially  those  from  west  of 
north,  witn  a  clear  sweep  of  practically  the  entire  length  of  the  lake, 
or,  roughly  speaking,  about  250  miles.  As  a  result,  there  arose  a 
demana  foV  a  harbor  of  refuge  in  this  vicinity,  which  was  answered 
in  ISTO  by  the  adoption  of  a  project  for  the  creation  of  an  outer 
harbor  at  this  place  which  was  to  consist  of  an  outer  basin  east  of  the 
entrance  to  the  inner  harbor;  in  1882  this  project  was  extended  to 
include  the  construction  of  an  exterior  breakwater  northwest  of  the 
entrance.  I'lie  piers  and  breakwaters  covering  the  outer  basin  were 
completed  in  18<S5  and  have  a  totJil  length  of  3,141  feet,  viz,  a  pile 
pier  1,225  feet  long,  extending  in  a  northerly  direction  from  the  shore 
and  closing  the  basin  on  the  east;  a  crib  breakwater  1,411  feet  long, 
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extending  westward  from  the  lake  end  of  the  pile  pier  and  closing  the 
basin  on  the  north,  and  a  crib  pier,  505  feet  lonff,  extending  north- 
ward from  the  west  end  of  the  crib  breakwater.  The  exterior  break- 
water contemplated  by  the  project  of  1882  was  to  have  a  total  length 
of  2,000  feet,  but  a  length  of  only  700  feet  has  been  built. 

The  river  and  harbor  act  of  March  3,  1899,  authorized  the  adoption 
of  the  project  of  the  Board  of  Engineers  as  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pages  2899  to  2904,  inclu- 
•sive,  and  provided  for  the  completion  of  the  work  under  the  continuing- 
contract  system.  This  project  requires  the  extension  of  the  break- 
water pier  by  600  feet,  tne  construction  of  a  new  detached  breakwater 
1,600  feet  long,  and  the  removal  of  the  present  detached  breakwater. 
Operations  are  in  progress  under  a  contract  for  the  completion  of  all 
the  work  contemplated  in  the  project  except'one  crib  100  feet  long  in 
the  new  detachea  breakwater.  Funds  are  available  for  the  completion 
of  the  contract. 

To  June  30,  1900,  there  had  been  expended  $758,033.84,  all  of 
which,  with  the  exception  of  $2,050.39,  has  gone  into  work  under  the 

Erojects  of  1870  and  1882,  with  the  result  that  the  work  above  described 
ad  been  finished;  $2,050.39  had  been  spent  in  preliminary  operations 
under  the  project  of  1899.  The  amount  expended  for  maintenance  is 
not  known. 

During  the  Mst  year  $9,583.59  was  expended  in  work  under  the 
new  project,  l^rogress  under  this  contract  has  been  unsatisfactory. 
Dredging  uj)on  the  site  of  four  cribs  has  been  completed,  and  the 
foundation  piles  for  three  of  them  driven,  four  jjiles  for  the  founda- 
tion of  the  fourth  crib  are  in  place,  and  three  cribs  partly  built,  and 
716.19  cords  of  stone  has  been  placed  in  the  foundation  of  the  detached 
breakwater. 

A  map  showing  this  harbor  is  found  opposite  page  2904,  report  of 
the  Chief  of  Engmeers  for  1897. 

Entrances  and  clearances. 


Calendar  year. 


1888 
1889 
1890 
1891 
1892 
1808 
18d4 


Number. 


1,168 

796 

921 

837 

1,891 

1,677 


Tonnage. 


208,617 
169,198 
172,817 
168,664 
443,065 
689,863 
119,929 


Calendar  year. 


.  Number. 


1895. 
1896. 
1897. 
1898. 
1899. 
1900. 


Tonnage. 


348 

91,016 

437 

106,543 

492 

118.137 

478 

127,237 

601 

144,880 

412 

102,823 

Maximum  draft,  13  feet  in  Inner  harbor. 

Note. — No  record  is  kept  of  traffic  between  Michigan  City  and  Chicago. 

July  1,  1900,  balance  unexpended $278,S41. 16 

June  30,  1901,  amount  expended  during  fiscal  year 9, 583. 59 

July  1,  1901,  balance  unexpended 269,257.57 

July  1,  1901,  outstanding  habilities 236.25 

July  1,  1901,  balance  available 269,021.32 

July  1,  1901,  amount  covered  by  imcompleted  con  tracts 252, 356. 80 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1903.  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  1.) 
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S.  8t  Joseph  Ilarhor^  Michigcm. — ^This  harbor  is  formed  by  the  junc- 
tion of  the  ot.  Joseph  and  Pawpaw  rivers  and  extends  along  the  city 
front  of  St.  Joseph  with  a  natural  width  of  800  feet,  ultimately  to  lie 
reduced  to  300  feet  when  wharves  are  fully  built  upon  the  approved 
harbor  lines.  It  has  been  under  improvement  by  the  United  States  since 
1836,  previous  to  which  time  there  was  a  narrow  and  crooked  channel 
with  depths  which  varied  from  3  to  7  feet. 

The  present  project  was  adopted  in  1866  and  amended  in  1874, 1875, 
1880, 1892,  and  1899.  As  last  amended  and  adopted  in  the  river  and 
harbor  act  of  March  3. 1899,  the  project  provides  for  an  entrance  chan- 
nel 18  feet  deep  and  lor  an  interior  channel  18  feet  deep  and  150  feet 
wide  alon^  the  city  front  of  St.  Joseph,  while  the  Benton  Harbor  Canal 
and  the  turning  basin  at  the  mouth  of  the  St.  Joseph  River  are  to  be 
dredged  to  15  feet.  The  north  pier  is  to  be  extendea  to  the  20-foot  con- 
tour, a  distance  of  1,000  feet,  and  the  south  pier,  upon  a  line  paraUel 
to  the  north  pier,  1,800  feet  to  the  18-foot  contour.  The  harbor  width 
will  be  270  feet.  This  project  is  printed  in  full  in  the  report  of  the 
Chief  of  Engineers  for  1898,  page  2498.  Estimated  cost  of  completion 
of  the  revised  project  of  1899  was  $380,000. 

The  sum  of  $512,522. 95  had  been  expended  up  to  June  30, 1900,  result- 
ing in  producing  and  maintaining  a  cminnel  whose  width  at  the  entrance 
was  270  feet,  protected  by  a  north  pier  and  revetment  2,017  feet  long 
and  a  south  pier  and  revetment  819  feet  long.  The  Benton  Harbor 
Canal,  about  1  mile  long,  leading  from  the  upper  part  of  the  harbor  to 
the  town  of  Benton  Harbor,  and  the  harbor,  with  its  entrance,  had  been 
repeatedly  dredged  so  as  to  produce  a  practicable  channel  13. 5  feet  deep. 
The  amount  expended  for  maintenance  can  not  be  stated  with  precision. 

The  river  and  harbor  act  of  March  3,  1899,  placed  the  work  of  com- 
pleting the  amended  project  of  1899  under  the  continuing-contract 
system.  Contracts  have  been  made  for  all  the  work  involved,  and 
operations  are  now  in  progress. 

During  the  past  fiscal  year  $12,760.02  was  expended  in  the  repair 
under  contract  of  a  portion  of  the  south  pier. 

Soundings  made  May  3-7  showed  that  the  maximum  draft  that  could 
be  carried  to  the  Pere  Marquette  Railroad  bridge  was  14  feet,  while 
above  the  bridge  only  11.5  feet  could  be  carried. 

Dredging  under  contract  to  secure  the  projected  depth  and  width  of 
channel  was  begun  June  14. 

The  last  published  map  of  the  harbor  is  contained  in  House  Doc. 
No.  307,  Fifty-fifth  Congress,  second  session,  and  shows  the  present 
approved  project. 

AH  funds  necessary  for  the  completion  of  the  project  have  been 
appropriated. 

Emira'ncei  and  clearances. 


Calendar  year. 

VesBelfl  entered. 

Vessels  cleared. 

Nnmber. 

Tonnage. 

Number. 

Tonnage. 

1890 

948 

742 

1,728 

1,576 

1,100 

779 

885 

842 

948 

858 

940 

181,607 
215,884 
707,285 

1,125,068 
900,000 
827,884 
489,031 
885,915 

1,216,667 
446,178 
458,548 

946 

748 

1.727 

1,576 

1,100 

727 

8S3 

849 

948 

861 

984 

181,895 
215,591 
707,785 
1,125,988 
900,000 
827,837 
435,038 
848,040 

18W t 

1892 

1898 

1894 

1895 

1896 

1897 

1898 

1,114,560 
430,411 

1899 

1900 

442,419 

Maximum  draft,  17  feet  to  railroad  bridge,  11.5  feet  throughout. 
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The  Benton  Transit  Company,  doing  a  general  shipping  business 
between  this  harbor  and  Chicago,  was  established  during  the  year. 

July  1,  1900,  balance  unexpended $284,539.25 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 38, 000. 00 

322,639.25 
June  30,  1901,  amount  expended  during  fiscal  year 12, 760. 02 

July  1,  1901,  balance  unexpended 309,779.23 

July  1,  1901,  outstanding  liabilities 82. 50 

July  1,  1901,  balance  available 309,696.73 

July  1,  1901,  amount  covered  by  uncompleted  contract 288, 554. 38 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1, 1901 24,000.00 

Submitted  in  ('ompliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  2.) 

3,  St.  Joseph  River ^  Michigan, — This  is  a  crooked  stream,  obstructed 
by  numerons  shoals,  with  depth  in  channel  crossings  of  from  24  to  30 
inches.  The  intervening  pools  are  generally  from  4  to  8  feet  deep. 
The  part  under  improvement  is  from  the  mouth,  at  St.  Joseph,  to  Ber- 
rien Springs,  a  distance  of  about  25  miles  b}^  river.  The  improvement 
of  this  section  to  make  a  low- water  channel  3  feet  deep  has  been  in 
progress  since  1889,  and  consists  in  removing  snags  and  logs  and  clos- 
ing secondary  channels,  or  concentrating  tne  flow  at  otner  critical 
points  by  dams  of  brush,  logs,  and  stone. 

The  amount  expended  to  June  30, 1900,  was  $5,490.11,  as  a  result  of 
which  many  of  the  worst  places  of  the  stream  had  been  improved  to 
the  required  extent. 

There  were  no  operations  in  progress  during  the  year,  on  account  of 
the  exhaustion  of  funds. 

The  cost  of  completing  an  improvement  of  this  character  depends 
entirelv  on  how  long  the  work  is  to  be  kept  up  and  the  annual  cost  of 
doing  it.  In  the  present  case  the  average  annual  expenditure  has  been 
$500,  and  experience  shows  that  it  is  too  little  to  accomplish  what  is 
required  for  making  and  maintaining  the  limited  improvement. 

Cfnruncrcial  stati^tla^  for  St,  Joseph  River ,^  Michigan^  calendar  year 
ending  December  31,  1900, — The  steamers  May  Graham  and  Tourist 
carried  25,000  passengers  and  2,419  tons  of  miscellaneous  freight 
between  St.  Joseph  ana  Berrien  Springs.  The  boats  draw  34  an(r30 
inches,  respectively.    ^ 

July  1,  1900,  balance  unexpended $9.89 

June  30,  1901 ;  amount  expended  during  fiscal  year .80 

July  1 ,  1901,  balance  unexpended \ 9. 09 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901  700.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act'of  1899. 

(See  Appendix  N  N  3.) 

^.  South  Haven  Harbor,  Michlgam,, — This  harbor  is  situated  at  the 
mouth  of  Black  River.  Improvements  were  begun  in  1867,  at  which 
time  there  existed  a  channel  7  feet  deep  and  85  feet  wide  between  slab 
piers.     The^e  piers  had  been  l)uilt  by  residents  of  the  vicinit}'  at  a 
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cost  of  about  §18, ()()().  'I'ho  hanks  of  the  river  for  5()<)  fexjt  on  each 
side  had  a  rough  protection  of  close  piling. 

The  existing  project  is  that  of  1866  as  niodilied  in  1869,  1872,  and 
1888,  and  provides  for  constructing  parallel  piers  and  revetments  177 
feet  apart  at  the  mouth  of  Black  River,  with  the  object  of  procuring  a 
channel  12  feet  deep,  and  to  extend  the  navigable  channel  one-half 
mile  up  Black  River  to  the  highway  bridge  by  dredging. 

The  total  expenditure  to  June  80,  1900,  was  $264,978.20.  A  large 
part  of  this  amount  had  been  applied  to  maintenance  of  improvement, 
but  it  is  impossible  definitely  to  state  the  exact  sum.  The  work  is 
largely  one  of  maintenance  by  dredging  and  by  repairs  of  existing 
structures. 

Operations  during  the  year  consisted  in  completion  of  two  cribs, 
each  100  bv  24  by  16^  feet,  with  superstructure  6  feet  high,  and  in 
replacing  ihe  superstructure  of  the  north  pier  for  a  length  of  254  feet 
immediateh'  adjoining  the  above  new  work,  all  this  work  being  done 
under  formal  contract  at  a  cost  of  $25,275.77. 

This  completes  -all  new  construction  authorized  by  the  existing 
project,  but  the  navigable  depth  called  for  by  that  project  can  not 
be  maintained  except  by  considerable  annual  dredging  until  further 
extensions  of  100  and  175  feet  are  made  to  the  north  and  the  south 
piers,  respectively. 

The  actual  depths  available  for  navigation  on  April  16-19,  1901, 
when  the  last  survey  was  made,  were  15  feet  outside  of  and  at  the 
ends  of  the  piers,  11.5  feet  tietween  the  piers  and  in  the  river,  except 
for  a  short  distance  in  the  river,  where  available  depth  was  but  10.4 
feet. 

The  most  recently  published  map  of  this  harbor  accompanies  House 
Doc.  No.  279,  Fifty-fourth  Congress,  second  session. 

Entrances  and  clearance*. 


Calendar  year. 


Number.    Tonnage. 


1889  (estimated) 1,080   . 

1890 2,246  I 

1891 2,994  1 

1892 1  3,060  I 

1893 8,822  , 

1894 3,246" 


128,880 
201,880 
212,160 
251,730 
228,246 


Calendar  year. 


Number. 


1895 
1896 
1897 
1898 
1899 
1900 


3,222 
1,218 
1,206 
771 
682 
1,281 


Tonnage. 


238.060 
343,016 
361,000 
322,620 
276,117 
407,289 


Maximum  draft.  10.4  feet. 

During  the  past  spring  tlie  Diinkley  Line,  operating  between  South  Haven  and 
Chicago  and  doing  a  daily  passenger  and  freight  business,  was  established. 

July  1,  1900,  balance  unexpended $82,021.80 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6,  1900 1,000.00 

38, 021.  80 
June  30,  1901,  amount  expende^l  during  fiscal  year 30, 885. 10 

July  1,  1901,  balance  unexpended 2, 186.  70 

July  I,  1901,  amount  covere<l  by  uncompleted  contracts 2, 000. 00 

Amount  that  can  he  profitably  expended  in  fiHcal  year  ending  June  80, 
1903,  for  maintenance  of  iniprovement,  in  a<ldition  to  the  balance  un- 
expendeil  July  1,  1901 12,000.00 

Submitted  in  compliance  with  recjuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  4.) 
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5.  Scmgatuck  Harbor^  Michigan, — Before  the  work  of  improvement 
was  begun  by  the  United  States  in  1869,  this  harbor,  which  is  at  the 
mouth  of  the  Kalamazoo  River,  had  been  improved  by  local  enterprise 
by  the  construction  of  slab  piers  200  feet  apart,  the  north  pier  being 
600  feet  long  and  the  south  pier  1,675  feet.  The  channel  depth  varied 
from  6  to  7  feet. 

The  present  project  was  adopted  in  1867  and  amended  in  1869, 1876, 
and  1882. 

The  original  project  of  1867,  modified  in  1869  and  1876,  provided 
for  the  construction  of  piers  and  revetments  200  feet  apart  m  exten- 
sion of  the  existing  slab  piers,  and  for  dredginff  a  12-foot  channel 
between  them.  In  1882  this  project  was  modified  to  the  effect  that 
'*  future  appropriations  should  be  applied  merely  to  maintaining  the 
existing  condition  of  the  improvement."  The  practicable  depth  at 
that  time  was  8  feet.     Estimated  cost  was  $176,699.46. 

To  June  30,  1900,  there  had  been  expended  upon  this  harbor 
$173,871.31.  At  present  there  is  a  north  pier  716  feet  long,  which  is 
entirely  unserviceable;  separated  from  the  pier  by  a  long  stretch  of 
unprotected  bank  there  is  a  north  revetment,  partly  destroyed  and 
partly  covered  by  sand,  and  a  south  pier  3,863  feet  long,  of  which 
1,300  feet  is  in  fair  condition,  while  the  remainder  is  ruined.  Frequent 
dredging  has  been  required  for  maintenance  of  an  8-foot  channel,  which 
rapidly  deteriorates.  Appropriations  since  1882  have  been  too  small 
to  keep  the  piers  in  proper  repair. 

The  port  of  shipment  pertaining  to  this  harbor  is  Saugatuck,  3  miles 
above  the  entrance  from  Lake  Michigan,  and  the  natural  difficulties 
of  making  and  maintaining  a  reliable  channel  upon  the  present  line  led 
to  an  alternative  project,  printed  in  tlie  report  of  the  Chief  of  Engi- 
neers for  1896,  pages  2741  to  2743.  This  project  was  adopted  by 
the  river  and  haroor  act  of  June  3,  1896.  It  is  further  described  in 
the  report  upon  Kalamazoo  River.  Until  this  latter  project  is  com- 
pleted, funds  will  be  reauired  annually  for  maintaining  the  old  harbor 
of  Saugatuck.     (See  Kalamazoo  River,  below). 

The  amount  expended  for  maintenance  can  not  be  stated,  but  all 
funds  appropriatea  since  1882  have  been  applied  to  that  purpose. 

During  the  past  fiscal  vear,  $2,966.69  was  expended,  under  contract, 
for  dredging,  $2,600  or  this  amount  being  an  allotment  from  the 
emergency  river  and  harbor  act  of  June  6,  1900.  The  result  was 
an  8-ioot  channel,  which,  as  usual,  has  since  greatly  deteriorated,  so 
that  on  May  1,  when  the  harbor  was  surveyed,  only  2.3  feet  could 
be  carried  over  the  entrance  bar.  At  the  close  of  the  year  dredging 
operations  were  once  more  in  progress. 

For  last  published  map  of  this  harbor  see  House  Document  No. 
192,  Fift^'^-fourth  Congress,' first  session. 

EfUrances  and  clearances. 


Calendar  year. 

Number., 

Tonnage. 

Calendar  year. 

1 

Number. 

Tonnage. 

!K88 

262 
814 
178  . 
492 

8«2| 

182,400 
76,800 
42,000 

120,000 

(a) 

162,682 

106,000 

1,256 
848 
686 
1,329 
1,190 
1,8S0 

184,948 

1889 

1896 

158,190 

1890 

1897    . 

70,860 

1891 

1898 

128,825 

88,236 

1892 

1899 

1893 

1900 

120,946 

1894 

Maximum  draft,  5  feet. 


a  Not  8tate<l. 
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July  1,  1900,  balance  unexpended 1667.69 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 

harbor  act  approved  June  6, 1900 7,500.00 

8,067.69 

June  30,  1901,  amount  expended  during  fiscal  year 2, 955. 59 

July  1,  1901,  balance  unexpended 5,112.10 

July  1,  1901,  outstanding  liabilities 103.00 

July  1,1901,  balance  available 6,009.10 


July  1,  1901,  amount  covered  by  uncompleted  contracts 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903.  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  6.) 

6.  K(ilama2O0  River^  Michigcm. — ^The  portion  of  the  river  which  it 
is  proposed  to  improve  extenos  from  the  mouth  to  Saugatuck,  a  dis- 
tance of  a  little  over  3  miles.  No  work  has  yet  been  done,  and  the 
present  is  the  original  condition  and  is  described  in  the  report  upon 
Sauffatuck  Harbor  immediately  preceding. 

The  existing  project  is  contained  in  the  report  of  the  Chief  of  Engi- 
neers for  1896,  page  2740,  and  was  adopted  by  the  river  and  harbor  act 
of  June  3, 1896.  It  provides  for  creating  a  channel  of  12  feet  depth 
and  navigable  width  oy  dredging  the  river  for  a  distance  of  If  miles 
below  Saugatuck  and  thence  making  a  new  cut  from  the  river  to  the 
lake,  entering  the  latter  about  3,700  feet  above  the  present  mouth  at 
the  Saugatudk  piers. 

The  original  estimate  for  the  work  was  $150,000,  but  authority  was 
granted  on  May  31,  1900,  to  increase  this  to  $250,000. 

In  all  $15,000  has  been  appropriated,  but  as  the  cut  is  the  principal 
feature  of  the  work  it  would  be  unwise  to  begin  work  until  sufficient 
funds  are  available  to  insure  its  permanence. 

July  1,  1900,  balance  unexpended $14,980.78 

June  30,  1901,  amount  expended  during  fiscal  year .27 

July  1,  1901,  balance  unexpended 14,980.51 

Amount  (estimated)  required  for  completion  of  existing  project 236, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  N  N  6. 

7.  Holland  {Bldck  Lake)  Harbor^  Michigan,. — When  improvement 
of  this  harbor  was  begun  in  August,  1867,  by  the  United  States,  there 
existed  a  narrow  channel  5^  feet  deep  between  piers  built  of  brush 
and  of  cribs  of  irregular  size  and  shape.  These  piers  had  been  built 
by  the  harbor  commissioners  of  the  adjoining  town  of  Holland.  From 
1867  to  1880  there  were  built  by  the  United  States  piers  and  revet- 
ments aggregating  1,854  feet  on  the  north  side  and  1,691  feet  on  the 
south  side.  Since  the  latter  date  no  additions  have  been  made  to  these 
structures,  which  were  designed  to  create  a  channel  12  feet  deep,  vary- 
ing in  width  from  160  feet  inside  to  215  feet  outside. 
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The  present  project  wa«  adopted  in  1867  and  amended  in  1873, 1879, 
lcS84,  and  18i>'2.  As  further  amended  b}^  the  adoption  in  the  river  and 
harbor  act  of  March  3,  1899,  of  the  modified  project  printed  in  the 
report  of  the  Chief  of  Engineers  for  1897,  page  2950,  the  existing 
project  provWes  for  securing  and  maintaining  a  navigable  channel  16 
feet  deep  below  the  mean  low-water  level  of  Lake  Michigan,  protected 
by  piers  and  revetments  160  to  215  feet  apart  Estimated  cost  for 
completion  was  $240,000. 

Up  to  close  of  the  fiscal  vear  ending  June  30,  1900,  a  totnl  expendi- 
ture of  $338,181.66  had  been  made.  As  a  result  the  piers  and 
revetments  above  mentioned  were  completed.  Owing  to  insufiicient 
development  of  piers  the  natural  depth  at  entrance  is  only  7  to  8  feet, 
and  a  large  part  of  this  total  has  necessarily  been  expended  upon 
dredging  to  maintain  temporarily  a  depth  of  13  feet.  The  total  amount 
expended  for  dredging  and  for  repairs  for  maintenance  of  piers  can 
not  be  ascertained. 

Operations  during  the  paat  year  were  confined  to  dredging  for  main- 
tenance. Under  foniial  contract,  the  removal  of  20,702  cubic  vards 
resulted  in  a  channel  of  navigable  width  from  Lake  Michigan  to  Black 
Lake,  with  a  minimum  depth  of  13  feet. 

Entrance*  and  clearance)*. 


Calendar  year. 


1S90, 
1891 
1892 
1893 
1894, 


Number.    Tonnage. 


1,087 

(a) 

2,676 

2,800 

2,060 

1,816 


80,790 

(a) 

178,300 
200  000 
815,150  I 
159,657 


Calendar  year. 

Number. 

Tonnage. 

1895 - 809 

210,299 
269,182 
163,852 
163,119 

(a) 
354,718 

1896. 
1897. 
189S. 

408 
456 
538 

1899             527 

1900. 

862 

a  Not  stated. 


Maximum  draft,  13  feet. 


During  the  year  the  Pere  Marquette  Railroad  Company  established  a  daily  line  of 
steamers  between  Holland  and  Milwaukee  to  do  a  combined  freight  and  passenger 
business.     Fifteen  thousand  passengers  were  carried  the  first  season. 

July  1,  1900,  balance  unexpended $3,932.46 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6,  1900 1,000.00 


June  30, 1901,  amount  exj^nded  during  fiscal  year. 


July  1,  1901,  balance  unexpended  .. 
July  1,  1901,  outstanding  liabilities  . 

July  1,  1901,  balance  available 


July  1,  1901,  amount  covered  by  uncompleted  (contracts . 


4,932.46 
4,205.99 

726. 47 
66.33 

670. 14 

372. 63 


Amount  (estimated)  required  for  completion  of  existing  project 202, 500. 00 

Amount  that  can  be  {>rofitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  oi  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  l,  1901 73,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  7.) 

(S.    Grand  Haven  Harbor^  Ifichigan. — ^This  har}>or  is  at  the  mouth 
of  Grand  River,  the  largest  river  in  the  State  of  Michigan.     Before 


Digitized  by  LjOOQIC 


RIVER   AND   HARBOR    IMPROVEMENTS.  543 

any  work  had  been  done,  the  natural  depth  at  the  mouth  of  the  river 
varied  from  9  to  12  feet,  with  greater  depths  in  the  inner  reaches. 

In  1857  the  Detroit  and  Milwaukee  Railroad  Company  (Grand 
Trunk),  whose  western  terminus  is  at  the  town  of  Grand  Haven,  built 
a  pile  pier  3,185  feet  long  upon  the  south  side  of  the  entrance,  and  also 
revetted,  by  means  of  close  piles,  portions  of  the  bank  upon  the  north 
side  of  the  river.  In  1866,  when  work  by  the  United  States  was  begun, 
the  pile  pier  had  been  partly  destroyed  by  fire  and  by  storms.  The 
available  depth  was  13  feet. 

The  present  project  was  adopted  in  1866,  amended  in  1868,  1880, 
1890,  and  1892.  It  provides  for  the  construction  of  pamllel  piers  and 
revetments  400  feet  apart,  with  the  object  of  creating  an  entrance 
channel  18  feet  deep.     Estimated  cost  was  $804,366.15. 

To  June  30, 1900,  $750,813.88  was  expended  in  the  construction  and 
maintenance  of  3,538  linear  feet  of  nortn  pier  and  5,774  linear  feet  of 
south  pier,  while  the  channel  depth  was  maintained  by  dredging.  The 
total  cost  of  maintenance  can  not  be  stated. 

The  expenditures  during  the  past  year  were  for  minor  repairs  of  the 
south  pier  and  for  the  necessary  care  and  maintenance  of  public  plant 
now  stored  io  this  harbor. 

The  greatest  draft  that  can  be  carried  into  this  harbor  is  17  feet. 

The  approved  project  provides  for  an  extension  of  100  feet  to  the 
south  pier  and  150  feet  to  the  north  pier,  and  for  expedients  for 
restraining  the  drift  of  sands  over  the  piers  and  revetments. 

The  latest  map  of  this  harbor  is  found  in  the  report  of  the  Chief  of 
Engineers  for  1890. 

Entrances  aiid  clearances. 


Calendar  year.  Number. 


J       1,508 


Tonnage.  ,  Calendar  year.  Number. 


Tonnage. 


,406,600      1895 574  1  482,822 


1889 1  1,110!  649,870      18% 883  i  727,209 

1890 1  1,172  834,089  11897 1,151'  l,018,8a5 

1891 i  819'  616,422  I    1898 |  934  1  874,312 

1892 815  I  693,835      1899 1,250  '  i  «««  •>«»'i 

1898 '  761  613,425      1900 1  1,151 

1894 641  '  504,609                                                          I 


1,090.325 
1,132,881 


Maximum  draft,  17  feet. 


During  the  year  the  Barry  Line  of  steamers,  with  terminal  at  Chicairo,  and  doing 
a  daily  passenger  and  freight  business,  was  eatabliHhed. 

July  1, 1900,  balance  unexpended $18, 552. 27 

June  30, 1901,  amount  expended  during  fiscal  year 1, 522. 41 


July  1,  1901,  balance  unexpended 17, 029. 86 

July  1 ,  1901,  outstanding  liabilities 195. 01 

July  1 ,  1901 ,  balance  available 16, 834. 85 


July  1,  1901,  amount  covered  by  uncompleted  contracts 2, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 40,000.00 

Submitted  in  compliance  with  recjuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  8.) 
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9.  Ghrand  River y  Michigan. — Before  any  work  of  improvement  was 
done  upon  this  stream  the  depth  in  the  crossings  over  some  of  the  bars 
did  not  exceed  2  feet. 

Between  1881  and  1886  the  sum  of  $50,000  was  expended  in  secur- 
ing, by  dredging,  narrow  channels  througn  these  bars  with  a  depth  of 
about  4  feet.  No  further  work  was  done  until  1896,  but  even  then,  at 
the  expiration  of  over  ten  years,  traces  of  the  dredged  ciits  were  still 
aprarent. 

The  present  project,  upon  which  work  was  begun  in  May,  1897,  was 
adopted  by  the  river  and  harbor  act  of  June  3, 1896,  and  is  based  upon 
a  report  upon  examination  and  survey  reprinted  in  report  of  the  Chief 
of  Engineers  for  1892,  pages  2369  to  2395.  The  proiect  contemplates 
dredgmg  a  channel  a  distance  of  38  miles,  from  Grand  Haven  to  Grand 
Rapids,  with  a  depth  of  10  feet  and  a  width  of  100  feet.  The  project 
also  proposes  the  use  of  contraction  works  wherever  necessary  to 
increase  the  effect  of  the  dredging  or  to  render  it  more  permanent. 
Estimated  cost  was  1670,500. 

Up  to  June  30,  1900,  there  had  been  expended  upon  this  project 
$73,513.12,  in  dredging  311,254  cubic  yards  of  material  and  in  build- 
ing 14,073  linear  feet  of  longitudinal  training  walls.  The  maximum 
available  depths  varied  from  2.6  to  5  feet  at  extreme  low  water. 

During  the  past  year  $38,150.69  has  been  expended  in  continuing  the 
dredging  withm  the  ultimate  limits  of  the  proposed  channel  and  the 
construction  of  longitudinal  training  walls.  The  dredged  cut  is  30  feet 
wide  at  the  bottom  and  6  feet  deep  at  low  water;  72,037.35  cubic  yaixis 
of  material  was  dredged  and  40,468  linear  feet  of  training  wall  built, 
the  whole  of  the  latter  being  between  the  first  and  tenth  miles  below 
Grand  Rapids  and  on  the  I^mont  and  Deer  Creek  bars  in  the  seven- 
teenth ana  nineteenth  miles.  On  June  30,  1901,  the  maximum  avail- 
able depths  over  the  shoalest  portions  of  the  stream  at  extreme  low 
water  varied  from  3  to  5.6  feet,  and  there  were  but  6  crossings  with 
depths  less  than  4  feet. 

The  project,  from  its  nature,  is  one  of  constant  repair  and  maintenance. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

1896 

282 

77 

76 

323 

264 

46,760 
80,390 
86,793 
64,242 
59,928 

1897 

1886 

1899 

1900 

The  Grand  River  Transportation  CJompany  was  established  during  the  year,  oper- 
ating two  steamers  between  Grand  Rapids  and  Grand  Haven,  Mich.,  giving  a  daily 
service,  freight  and  passenger. 

July  1,  1900,  balance  unexpended $51,486.88 

June  30,  1901,  amount  expended  during  fiscal  year 38, 150. 69 

July  1,  1901 ,  balance  unexpended 13, 336. 19 

July  1,  1901,  out»tanding  babilities 1,057.47 

July  1,  1901,  balance  available 12,278.72 
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Amount  (estimated)  required  for  completion  of  existing  project $545, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 125, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  N  N  9.) 

10,  Muskegon  Harbor ^  Michigan. — This  harbor  is  the  outlet  of  Mus- 
kegon River,  one  of  the  largest  in  Michigan,  which  before  emptying 
into  Lake  Michigan  expands  into  Muskegon  Lake.  The  cnannel 
between  the  lakes  in  1867,  before  operations  were  begun  by  the  United 
States,  was  3,000  feet  long  and  about  12  feet  deep  except  at  the 
entrance,  where  the  depth  was  7  feet  and  the  channel  fluctuating.  By 
private  enterprise  the  entrance  had  been  protected  by  converging  slab 
piers  1,460  feet  long  on  the  noiHi  side  and  2,070  feet  long  on  tne  south 
side,  with  a  width  between  them  vai7ing  from  240  feet  inside  to  176 
feet  at  the  entrance. 

The  present  project  was  adopted  in  1866  and  amended  in  1869, 1873, 
1881, 1884, 1890,  and  1892.  In  its  final  form  it  provides  for  a  through 
channel  16  feet  deep,  300  feet  wide  at  the  entrance,  and  180  feet  wide 
at  the  shore  line,  protected  by  piers  and  revetments.  Estimated  cost, 
amended  in  1899  was  1696,600. 

To  June  30,  1900,  1479,468,70  was  expended  in  securing  a  channel 
whose  north  pier  was  2,679  feet  long  and  south  pier  1,989  feet  long, 
with  a  natural  depth  of  not  over  13  feet.  The  piers  and  revetments 
had  been  maintained  and  the  depth  increased  by  periodical  dredging. 
The  exact  sum  expended  on  mamtenance  can  not  be  ascertained. 

During  the  past  year  $14,299.84  was  expended  under  contracts  for 
dredging  and  for  pier  extension,  and  under  an  open-market  agreement 
for  emergency  dredging.  Under  the  contract  for  dredging,  completed 
September  1,  a  through  channel  of  16  feet  draft  was  created,  which, 
having  deteriorated,  was  again  restored  under  an  emergency  agree- 
ment for  the  necessary  work.  Under  the  contract  for  pier  extension 
two  cribs  have  been  sunk  in  place  in  the  north  pier  and  their  super- 
structure partly  completed.  On  June  17  the  new  end  crib  of  the 
north  pier  was  damaged  by  the  steamer  Stoite  of  Michigan.  Under  the 
contract  the  cost  of  repairs  will  fall  upon  the  contractor.  The  crib  for 
the  south  pier  is  completed,  but  not  yet  in  place. 

The  latest  map  of  tne  harbor  is  found  in  House  Doc.  No.  104,  Fifty- 
sixth  Congress,  second  session. 


Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1888 

2,688 
4,626 
8,786 
2,886 
4;  174 
2,482 
1428 

1896 

887 
981 
1,244 
1,603 
1646 
1,866 

441,289 

1889 

884,869 
649,640 
704,046 
740,021 
884,049 
793,184 

1896 

662,757 

1890 

1897 

726,614 

1891 

1898   

1,166,802 

1892 

1899 

1,234.193 

1893 

1900 

904,636 

1894 

Maximum  draft,  16  feet. 

Daring  the  year  the  Barry  Line  of  eteamerSi  doing  a  daily  freight  and  passenger 
bosinesB  between  Moskegon  and  Chicago,  was  established. 
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July  1,  1900,  balance  unexpended $44,631.30 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6,  1900 2, 500. 00 

47,031.30 
June  30,  1901,  amount  expended  during  fiscal  year 14, 299. 84 

July  1,  1901,  balance  unexpended 32,731.46 

July  1, 1901  outstanding  liabilities 60.25 

July  1,  1901,  balance  available i 32,671.21 

July  1,  1901,  amount  covered  by  uncompleted  contracts 30, 904. 48 

Amount  (estimated)  required  for  completion  of  existing  project 72, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1, 1901 75,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  10.) 

11.  White  Lake  Harbor^  Michiacm. — When  the  present  project,  was 
adopted  the  natural  outlet  of  White  Lake,  about  3,550  feet  north  of 
the  present  entrance,  aflForded  a  channel  5  feet  deep  and  125  feet  wide 
between  slab  piers  built  by  local  enterprise. 

The  approv-cd  project  provided  for  the  abandonment  of  the  old  out- 
let and  tne  creation  of  a  new  one,  12  feet  deep  and  200  feet  wide 
between  piers  and  revetments.  This  project  was  adopted  in  1866, 
amended  in  1873,  1884,  and  1892,  the  present  amended  estimated  cost 
being  $353,550. 

The  total  expenditure  to  June  30, 1900,  was  $293,217.77,  and  resulted 
in  the  construction  of  a  north  pier  1,515  feet  long,  and  a  south  pier  1,854 
feet  long,  with  a  10-foot  channel  between  them.  Periodical  dredging 
is  required  to  maintain  a  12-foot  channel. 

During  the  past  fiscal  year  the  north  pier  has  been  extended  200 
feet  and  the  south  pier  100  feet,  while  the  old  end  crib  of  the  south 
pier  was  also  repaired,  all  work  being  done  under  formal  contract. 

Dredging  to  restore  the  proper  depth  was  also  done  under  contract. 
The  excavation  of  5,802  cubic  yards  restored  a  straight  channel,  with 
depth  of  not  less  than  12.5  feet,  which  has  since  materially  improved 
tiirough  natural  causes.  The  available  depth  is  now  15  feet  outside, 
16  feet  at  end  of  piers,  and  12.7  feet  inside. 

The  approved  project  provides  for  additional  extensions  of  50  feet 
to  the  north  pier  and  100  feet  to  the  south  pier,  but  to  insure  a  12-foot 
navigation  these  piers  will  need  still  further  extensions. 

The  last  published  map  of  this  locality  is  contained  in  the  report  of 
the  Chief  of  Engineers  for  1884. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage,  . 

Calendar  year. 

Number. 

TonnaKO. 

1888 

1,408 
732 
579 
405 
392 
260 
195 

147,142 

1896 

281 
245 
247 
176 

34,574 
27,962 

1889 

1896 

1890 

62,276 
47,186 
58,950 
1,052,026 
18,116 

1897                        

88,409 
16,415 

1891 

1898 

1892 

1899 

1898 

1900     

1894 

Maximum  draft,  12.7  feet. 

No  data  relative  to  commercial  statistics  for  calendar  year  ending  December  31, 
1900,  could  be  obtained. 
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July  1,  1900,  balance  unexpended $31,332.23 

June  30,  1901,  amount  expended  during  fiscal  year 30, 717. 94 

July  1,  1901,  balance  unexpended 614. 29 

July  1,  1901,  outstanding  liabilities 482.68 

July  1,  1901,  balance  available 131.61 

Amount  (estimated )  required  for  completion  of  existing  project 29, 000. 00 

Amount  that  can  l)e  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 17,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  11.) 

12,  Pentwater  Harbor^  Michigcm. — Before  work  was  begun  at  this 
harbor  by  the  United  States  there  existed  an  irregular  channel  4  feet 
deep  and  75  feet  wide  between  slab  piers  built  by  local  enterprise. 

The  existing  project,  adopted  in  1867  and  amended  in  1873, 1884,  and 
1892,  provides  tor  widening  the  old  entrance  to  150  feet  and  to  deepen 
it  to  12  feet,  the  sides  being  protected  by  piers  and  revetments.  Esti- 
mated cost  was  $327,713.40. 

Up  to  June  30,  1900,  there  had  been  expended  $272,126.23.  The 
result  was  a  channel  150  feet  wide  whose  natural  depth  is  from  9  to  10 
feet,  protected  by  piers  and  revetments  2,226  feet  long  on  north  side 
and  2,112  feet  long  on  south  side.  This  channel  requires  periodical 
dredging  to  deepen  it  to  12  feet.  A  considerable  sum  had  been  expended 
upon  maintenance  by  repair  of  piers  and  by  dredging,  but  its  exact 
amount  can  not  be  stated. 

Owing  to  lack  of  funds  no  work  was  done  at  this  harbor  during  the 
past  fiscal  year.  Soundings  made  Mav  11-13,  1901,  showed  the  fol- 
lowing minimum  depths:  14  feet  outside,  11.8  feet  inside,  the  stage  at 
that  time  being  —0.9  feet. 

The  approved  project  contemplates  an  extension  of  200  feet  to  the 
south  pier. 

The  last  published  map  of  this  locality  is  found  in  the  report  of  the 
Chief  of  Engineers  for  1884. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage: 

Calendar  year. 

Number. 

Tonnage. 

1888 

800 

27 
1,140 

60 

46,000 

71,260 
(a) 

1895 

600 

SI 

1889 

1896 

(a) 

1890 

1897 

(a 

1891 

1898 

m,25S 

1892 

1899 

(a) 
81,721 

1893 

1900 

1894 

a  Not  stated. 
Maximum  draft,  11.8  feet. 

July  1,  1900,  balance  unexpended $1,693.77 

June  30,  1901,  amount  expended  during  fiscal  year 342. 17 

July  1,  1901,  balance  unexpended 1, 351. 60 

July  1,  1901,  outstanding  liabilities 28.08 

July  1,  1901,  balance  available 1, 323. 52 

Amount  (estimated)  required  for  completion  of  existing  project 53, 893. 40 

Amount  that  can  he  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1, 1901 32,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  12.) 
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13.  Ludinaton  Harbor^  Michigan, — This  harbor  is  the  outlet  of  Pere 
Marquette  Kiver,  which  expands  into  Pere  Marquette  Lake  before 
emptying  into  Lake  Michigan.  In  1867,  before  improvement  was 
begun  by  the  United  States,  the  outlet  from  Pere  Marquette  Lake  to 
Ls^e  Michigan  had  a  length  of  830  feet  protected  by  divergent  slab 
piers.     The  entering  depth  was  about  7  feet. 

The  present  project  was  adopted  in  1867  and  modified  in  1885, 1889, 
1890,  and  1899.  In  its  final  form,  as  adopted  by  the  river  and  harbor 
act  of  March  3, 1899,  it  provides  for  a  through  channel  200  to  250  feet 
wide  and  18  feet  deep,  protected  by  the  reauisite  piers  and  revet- 
ments. Estimated  amount  required  to  complete  revised  project  was 
$210,000. 

To  June  30,  1900,  $388,478.02  had  been  expended  in  producing  a 
channel  whose  natural  depth  was  13  feet,  protected  by  a  north  pier 
1,452  feet  long  and  by  a  south  pier  2,381  feet  long.  By  occasional 
dredging  a  depth  of  17  to  18  feet  is  easily  maintained.  The  sum 
expended  upon  maintenance  can  not  be  stated. 

During  the  past  year  $17,578.79  was  expended  under  contract  in 
force  at  beginning  of  fiscal  year  for  the  repair  of  444  linear  feet  of 
the  north  pier  and  303  linear  feet  of  the  south  pier.  Work  was  com- 
pleted November  24,  1900,  and  resulted  in  a  thorough  renewal  of  this 
part  of  the  work.  A  length  of  30  feet  of  the  inner  end  of  the  south 
pier  was  also  strengthened  by  piling. 

*  Soundings  made  May  14-15  showed  that  the  shoal  at  the  end  of  the 
north  pier  had  narrowed  the  channel,  although  the  full  depth  of  18 
feet  was  still  available.  At  the  close  of  the  year  the  widening  of  the 
channel  under  contract  had  almost  been  completed. 

The  latest  map  of  this  harbor  is  publishea  in  House  Doc.  No.  273, 
Fifty-fourth  Congress,  second  session. 

EvUrances  and  clearanceB. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1888 

1,778 
1,759 
2,270 
2,420 
1,969 
979 
1,466 

277,074 

1896 

1,556 
1,996 
2,063 
2,493 
2,587 
2,637 

594,124 

1889 

1896                 

952,469 
2,944,425 
2,014.019 
2,254,495 
2,626,244 

1890 

461,997 
610,067 
588,568 
211.438 
426,599 

1897 

1891 

1898.                    

1892 

1899 

189S 

1900 

1894 

Maximum  draft,  18  feet 


July  1,  1900,  balance  unexpended $24, 956. 08 

June  ak),  1901,  amount  expended  during  iisod  year 17, 578. 79 

July  1,  1901,  balance  unexpended 7, 377. 29 

July  1,  1901,  outstanding  liabilities 107.92 

July  1,  1901,  balance  available 7,269.37 

July  1,  1901,  amount  covere<i  by  uncompleted  contracts 3, 000. 00 


'Amount  (estimated)  required  for  completion  of  existing  project   185, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  iSdition  to 
the  balance  available  July  1,  1901 75,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  13.) 
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H,  Manistee  Uarhor^  Michigcm, — In  1866,  previous  to  the  beginning 
of  work  by  the  United  States, 'the  entrance  to  this  harbor  waa  im- 
proved by  slab  piers  100  to  150  feet  apail  built  by  local  entei^prise,  a 
navigable  depth  of  7  to  8  feet  being  thereby  maintained. 

The  present  project  was  adopted  in  1867  and  amended  in  1871, 1873, 
1875.  1884,  1890,  and  1892,  and  provides  for  a  channel  of  navigable 
widtn  with  a  depth  of  15  feet,  extending  from  Lake  Michigan  to 
Manistee  Liake,  protected  by  piers  and  revetments  at  the  entrance. 

Up  to  June  30, 1900,  there  had  been  expended  $369,064.85,  resulting 
in  a  channel  protected  by  piers  and  revetments  2,906  feet  long  on  the 
north  side  and  1,300  feet  lon^  on  the  south  side,  the  width  between 
piers  varying  from  160  feet  inside  to  185  feet  at  the  outer  end  of  south 
pier,  which  is  about  400  feet  shorter  than  the  north  pier.  The  depth 
IS  maintained  by  periodical  dredging,  the  total  expended  for  this  pur- 
pose and  for  maintaining  the  piers  not  being  accurately  known. 

During  the  fiscal  year  enaing  June  30,  1901,  $15,096.92  was  ex- 
pended in  extending  the  south  pier  100  feet  and  in  renewing  the  super- 
structure in  parts  of  both  piers. 

The  maximum  draft  that  can  be  carried  into  this  harbor  is  shown  by 
the  survey  of  May  20-24, 1901,  to  be  14.3  feet  at  a  stage  of  —  0.8  feet 
This  occurs  in  the  inner  part  of  the  channel,  there  being  21  feet  at  the 
outer  end  of  the  north  pier. 

To  complete  the  project  an  extension  of  the  south  pier  of  250  feet  is 
required. 

The  last  published  map  of  this  locality  is  found  in  the  report  of  the 
Chief  of  Engineers  for  1890. 

Entrance*  and  clearances. 


Calendar  year. 


1890. 
1891. 
1892. 
1898. 
18M. 


Nomber. 


8,696 
8,624 
8,091 
8,617 
4,044 
2,881 
8,064 


Tonnage. 


966,221 
945,329 
976,049 
1,079,818 
1,028,629 
960,660 
966,463 


Calendar  year. 


1896. 
1896. 
1897. 
1896. 
1899. 
1900. 


Number. 


8,064 
2,856 
2,871 
1,866 
2,813 
2,049 


Tonnage. 


080,646 
648,048 
666,000 


693,662 
626,680 


Maxlmam  draft,  14.8  feet 

July  1, 1900,  balance  unexpended $25,935.15 

June  30, 1901,  amount  expended  during  fiscal  year 16,759.45 


July  1 ,  1901,  balance  unexpended 9, 175. 70 

July  1, 1901,  outstanding  liabilities 117.08 


July  1, 1901,  balance  available 9,058. 


July  1, 1901,  amount  covered  by  uncompleted  contracts 3,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  i^dition  to 

thebalanceavailable  July  1,1901 42,000.00 

Submitted  in  compliance  with  re()uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  N  N  14.) 
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15.  HarhoT  of  refuge  at  Portage  Lake^  Manistee  Coun(/y^  Mich, — In 
1879,  when  work  was  begun  by  tne  United  States,  there  was  a  channel 
4  feet  deep  and  130  feet  wide  between  slab  piers  built  by  local  enter- 
prise. 

The  approved  project,  adopted  in  1879  and  amended  in  1881  and  1890, 
contemplates  the  construction  of  a  harbor  of  refuge  with  an  entrance 
from  lAke  Michigan  370  wide  and  18  feet  deep,  protected  by  piers  and 
revetments.     Estimated  cost,  revised  in  1897  and  1899,  was  ^44,300. 

To  June  30,  1900,  $153,202.27  had  been  expended  in  the  construc- 
tion and  maintenance  of  a  north  pier  and  revetment  1,500  feet  long  and 
a  south  pier  and  revetment  1,399  feet  long.  To  complete  the  project 
the  north  pier  required  an  extension  of  700  feet  and  the  south  pier  900 
feet.  The  river  and  harbor  act  of  March  3,  1899,  placed  the  work 
under  the  continuing-contract  system  and  contract  was  entered  into 
January  25,  1900,  for  the  above  extensions.  Operations  under  this 
contract  to  June  30,  1900,  resulted  in  no  increase  of  work  in  place. 

During  the  past  fiscal  year  $55,304.49  was  expended  upon  above 
contract  for  pier  extension  and  upon  contract  for  dredging  m  force  at 
the  beginning  of  the  fiscal  year.  As  a  result  of  this  expenditure,  the 
seven  cribs  for  the  north  pier  were  sunk  in  place  and  their  superstruc- 
ture partly  completed  and  three  cribs  placed  in  the  south  pier.  The 
channel  was  dredged  from  lake  to  lake  to  a  depth  of  13  feet  and  a  width 
of  75  feet.    The  maximum  draft  that  can  be  carried  through  is  12  feet. 

When  the  contract  for  pier  extension  is  completed  the  piers  will 
have  the  length  provided  in  the  approved  project.  Provision  remains 
to  be  made  lor  the  dredging  necessary  to  secure  the  projected  depth 
of  18  feet,  and  until  this  is  done  the  harbor  will  not  be  available  for 
purposes  of  refuge. 

Tne  amount  that  has  been  expended  in  maintenance  can  not  be  stated 
with  accuracy. 

The  last  published  map  of  this  locality  is  contained  in  the  report  of 
the  Chief  of  Engineers  for  1884. 

No  data  relative  to  entrances  and  clearances  can  be  obtained.  Maxi- 
mum draft,  12  feet. 

July  1, 1900, balance  unexpended $157,297.73 

June  30, 1901, amount  expended  during  fiscal  year 55,304.49 

July  1, 1901,  balance  unexpended 101,993.24 

July  1, 1901, outstanding  liabilitiee 290.08 

July  1, 1901,  balance  available 101,703.16 

July  1, 1901,  amount  covered  by  uncompleted  contracts , 96, 551. 64 

Amount  (estimated)  required  for  completion  of  existing  project 33, 800. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1, 1901 59,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  15.) 

16.  Frankfort  Harbor^  Michigan. — In  1867,  when  the  United  States 
be^n  the  work  of  improvement  of  this  harbor,  which  is  the  outlet  to 
Lake  Aux  Bees  Scies,  there  existed  an  outlet  about  750  feet  north  of 
the  present  channel  affording  a  depth  of  3  to  7  feet  and  70  to  80  feet 
wide  between  slab  piers  built  by  local  enterprise. 
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The  present  project  was  adopted  in  1866,  and  as  amended  in  1868, 
1879,  and  1892,  provided  for  a  new  outlet  with  channel  12  feet  deep 
and  200  feet  wide,  protected  by  piers  and  revetments.  The  estimated 
cost,  revised  in  1897  in  compliance  with  the  river  and  harbor  act  of 
June  3,  1896,  to  cover  cost  of  securing  channel  18  feet  deep,  was 
$413,659.86,  further  revised  in  1899  to  $421,938.35. 

To  June  30,  1900,  there  had  been  expended  upon  this  harbor  the 
sum  of  $345,705.33.  This  expenditure  resulted  m  the  creation  of  a 
channel  whose  natural  depth  is  12  feet,  the  channel  being  200  feet  wide, 
protected  by  a  north  pier  and  revetment  1,499  feet  in  length  and  bv 
a  south  pier  and  revetment  1,938  feet  long,  the  outer  400  feet  of  which 
was  buiU;  by  the  Toledo  and  Ann  Arbor  Kailroad  Company.  Annual 
dredging  is  needed  to  maintain  the  depth  required  Tby  navigation. 
The  exact  sum  hitherto  expended  on  repairs  and  dredging  for  main- 
tenance can  not  be  stated. 

During  the  past  fiscal  year  the  sum  of  $28,884.41  was  expended  under 
contract  in  extending  the  north  pier  200  feet,  in  repairing  portions  of 
both  piers,  and  in  dredging  to  restore  proper  width  to  channel,  which 
had  been  encroached  on  by  a  shoal  extending  south  from  the  outer  end 
of  the  north  pier. 

Soundings  made  May  27-29  show  that  this  shoal  has  a^in  extended 
into  the  channel  so  as  to  reduce  its  width  to  80  feet  at  its  outer  end. 
The  18-foot  channel  is  continuous  to  the  inner  lake. 

The  last  published  map  of  this  harbor  is  contained  in  the  report  of 
the  Chief  of  Engineers  for  1884. 

An  additional  extension  of  the  piers  is  desirable  to  provide  and 
maintain  the  18 -foot  channel  called  for  by  the  river  and  harbor  act  of 
June  3,  1896.  This  depth  is  urgently  demianded  by  the  commerce  of 
this  port. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1888 

1,842 

1,541 
910 
988 

1,101 

216,876 

^,140 
258,908 
167,777 
278,709 
887,728 

1895 

1,182 
1,874 
1,714 
1,681 
1,790 
1,480 

412,961 

1889 

1896 

509,277 

1890    

1897 

706,546 

1891 

1898 

798,896 

1892 

1899 

1,405,965 

1886 

1900 

1,808,722 

1894 

a  Not  stated. 
Maximum  draft,  18  feet 

July  1,  1900,  balance  unexpended $32,233.02 

June  30,  1901,  amount  expended  during  fiscal  year 28,884.41 

July  1,  1901,  balance  unexpended 3,848.61 

July  1,  1901,  outstanding  liabilitiee 131.00 

July  1,  1901,  balance  available 3,217.61 


July  1, 1901,  amount  covered  by  uncompleted  contracts 1, 600. 00 

'Amount  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1, 1901 54,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  16.) 
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17.  Cha/rlevoix  Harbor^  Michiaaji. — In  1868,  when  the  first  estimate 
for  improvement  was  made,  the  available  channel  in  Pine  River 
between  Lake  Michigan  and  Bound  Lake  was  75  feet  wide  and  2  to  6 
feet  deep.  Up  to  18y3  the  local  authorities,  with  some  assistance  from 
the  State,  had  constructed  468  feet  of  crib  work  in  the  north  pier  and 
80  feet  of  crib  work  in  the  south  pier,  and  the  available  depth  was  6 
feet.  The  first  appropriation  by  tne  United  States  was  made  in  1876, 
and  actual  operations  were  begun  in  fiscal  year  1878  upon  the  lower 
channel;  the  first  appropriation  for  the  upper  channel  was  made  in 
in  1882,  and  actual  work  begun  in  1885.  Total  estimated  cost  was 
$186,000. 

The  present  project  was  proposed  in  1866,  and,  as  amended  in  1876 
and  1882,  provides  for  a  12-foot  channel  from  Lake  Michigan  to  Bound 
Lake  between  piers  and  revetments  100  to  150  feet  apart,  and  from 
Bound  Lake  to  Rne  Lake  between  revetments  83  feet  apart. 

Up  to  June  80,  1900,  the  sum  of  $143,172.56  had  been  expended  in 
securing  a  channel  whose  natural  depth  is  10  feet,  protected  in  its  two 
divisions  by  a  north  pier  and  revetment  2,064  feet  long^  and  by  a  south 
pier  and  revetment  2,396  feet  long.  The  total  expenditure  for  main- 
taining the  piers  and  the  channel  can  not  be  definitely  stated. 

During  the  past  fiscal  year  the  sum  of  $7,940.02  was  expended  in 
repairing  under  contract  402  feet  of  the  south  pier. 

rfo  dredging  was  required  during  the  year,  the  maximum  draft  capa- 
ble of  being  carried  clear  through  the  upper  channel  being  13.5  feet 
at  a  stage  of  —0.7  feet. 

All  work  since  1890  has  been  for  maintenance.  The  approved  proj- 
ect provides  for  an  extension  of  200  feet  to  the  south  pier. 

Last  published  map  of  the  lower  channel  is  contained  in  House  Doc. 
No.  54,  Fifty-fourth  Congress,  second  session. 

Entrances  and  dearances. 


Calendar  year. 


Number. 


Toniu«e. 


Calendar  year. 


Nmnber. 


Tonnage. 


1888. 
1889. 
1890. 
1891. 
1892. 
1898. 
1894. 


478 
682 
684 
587 
820 
1,701 


92,806 


75,224 
79,618 
79,966 
144,976 
888,015 


1895 
1896 
1897 
1896 
1899 
1900 


420 
546 
666 

675 
1,725 


75.268 
110,474 
106,797 
144,400 
880,700 


Maximum  draft,  13.5  feet. 


July  1,  1900,  balance  unexpended $12,327.44 

Jane  30,  1901,  amount  expended  during  fiscal  year 7, 940. 02 

July  1,  1901,  balance  unexpended 4,387.42 

July  1,  1901,  amount  covered  by  uncompleted  contracts 2, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 30, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  iSdition  to 

the  balance  unexpended  July  1,  1901 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  17.) 
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18.  Petoakey  Ha/rhor^  Michigcm. — Before  work  at  this  harbor  was 
begun  by  the  United  States,  its  landing  pier  was  exposed  to  winds  com- 
ing from  between  west  and  northwest,  and  in  high  gales  it  was  danger- 
ous to  attempt  a  landing. 

The  present  project  was  adopted  in  the  river  and  harbor  act  of 
August  18,  1894.  The  approvM  project  provides  for  constructing  a 
breakwater  600  feet  long  about  600  feet  west  of  the  outer  end  of  flie 
landing  pier,  and  another  north  of  it  500  feet  long,  or  as  much  longer 
as  may  be  found  necessary  to  cover  the  landing  from  all  dangerous 
seas.     Work  was  bemin  in  1896.     Estimated  cost  was  1170,000. 

To  June  30, 1900,  there  had  been  expended  upon  this  work  152,029.21. 
Four  hundred  feet  of  the  west  breakwater  and  200  feet  of  the  north 
breakwater  had  been  built  of  timber  cribs  resting  in  deep  water  upon 
stone  foundation  and  in  shallow  water  upon  the  natural  bottom.  The 
remaining  200  feet  of  the  west  breakwater  had  been  constructed  of 
riprap  stone  and  bowlders  of  suitable  size. 

During  the  past  fiscal  year  $3,234.02  was  expended  under  contract  for 
repairing  the  south  (stone)  portion  of  the  west  breakwater  and  the  stone 
foundation  of  the  north  breakwater. 

The  project  contemplates  no  increase  in  depth,  which  is  sufficient  for 
the  needs  of  commerce. 

Available  funds  are  not  sufficient  for  the  extension  of  the  north 
breakwater  provided  for  in  the  approved  project,  and  an  estimate  for 
this  purpose  is  accordingly  submitted. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnagre. 

Calendar  year. 

Number. 

Tonnage. 

1898 

1,838 
4,160 
4,860 
8,156 

8,000 
20,000 
28.000 
24,000 

1897        ..  .. 

4,362 
4,704 

91,600 
76,000 

1894 

1898 

1895 

1899 

1896 

1900 

No  data  relative  to  the  commercial  statistics  for  calendar  year  1900  could  be 
obtained. 

July  1,  1900,  balance  unexpended 120,970.79 

November  9)  1900, depodted  on  account  of  disallowance 2.86 

20,973.65 
June  30,  1901,  amount  expended  during  fiscal  year 3,234.02 

July  1,  1901,  balance  unexpended 17,739.63 

Amount  (estimated )  required  for  completion  of  existing  project 97, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 16, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  N  N  18.) 

EXAMINATION     MADE    IN    COMPLIANCE    WITH     EMEBOENCT    BIYEB    AND 
HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Report  on  prelinainary  examination  of  Muskegon  River^  Michigcm^ 
with  a  view  to  obtaining  a  channel  with  a  depth  of  20  feet  and  a  uni- 
form width  qfSOOfeet  through  the  exterior  to  the  Interior  laJce^  the  plan 
to  provide  for  sheet  piling  to  prevent  erosion  aiong  hanks  not  protected 
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hy  cribsj  was  submitted  through  the  division  engineer  by  Captain 
Harding  August  6.  1900.  A  p&n  is  presented  for  improvement  at  an 
estimated  cost  of  |380,000.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  104,  Fifty-sixth  Congress,  second  ses- 
(See  also  Appendix  N  N  19.) 


sion. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE   EASTERN   COAST 
OF  MICHIGAN  NORTH  OF  LAKE  ERIE. 

The  works  in  this  district  were  in  the  charge  of  Col.  G.  J.  Lydecker, 
Corps  of  Engineers,  to  January  3,  1901,  and  of  Maj.  W.  L.  Fisk, 
Corps  of  Engineers,  since  that  date.  Division  Engineer,  Col.  J.  W. 
Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engi- 
neers, United  States  Army,  retired),  from  January  18  to  May  3, 1901, 
and  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  since  May  9, 1901. 

L  Cheboygan  Harbor^  Michigcm. — ^The  present  harbor  is  the  result 
of  improvements  made  at  the  mouth  of  Chebovgan  Harbor  since  1871, 
when  the  available  depth  of  water  was  only  6  leet.  The  project  called 
for  a  channel  200  feet  wide  and  14  feet  deep,  and  the  estimated  cost  of 
the  whole  work  was  ^395,335.  The  project  was  modified  in  1880  to 
increase  the  navigable  depth  to  15  feet  and  in  1896  to  make  it  18  feet, 
and  such  depth  now  exists  from  deep  water  in  the  Straits  of  Mackinac 
to  a  point  about  2,700  feet  below  the  upper  limits  of  the  harbor.  A 
40-foot  square  crib  was  built  in  1881  to  mark  the  entrance  to  the  chan- 
nel, and  a  light-house  was  subsequently  placed  on  it  by  the  United 
States  Light-House  Establishment. 

The  total  expenditure  to  June  30,  1900,  was  1165,280.86,  and  the 
available  channel  depth  at  that  date  was  18  feet  to  a  point  2,700  feet 
below  upper  limits  of  the  harbor. 

During  the  past  fiscal  year  no  work  was  in  progress. 

As  a  result  of  a  survey  made  in  the  fiscal  vear  1900,  it  was  found  that 
$15,500  will  be  required  to  complete  the  channel  up  to  the  State  road 
briage  to  tlie  depth  of  18  feet  called  for  by  the  present  approved 
project. 

llie  following  statement  indicates  the  commerce  of  this  harbor  during 
the  past  eight  calendar  years,  as  shown  by  data  compiled  from  the  most 
reliable  information  available: 


Year. 

Number 
ofvesaels. 

Freight 
tonnage. 

Year. 

Nnmber 
of  vessels. 

Freight 

1895 

940 
1,088 
1,249 
1,040 

441,087 
803,900 
826,930 
626,373 

1897 

1,216 
1,886 
1,868 
1,600 

840.882 

1894 

1898 

422,741 

1896 

1899 

416,613 

1896 

1900 

604,069 

July  1,  1900,  balance  unexpended 12,719.14 

June  30,  1901,  amount  expended  during  fiscal  year 283.00 

July  1,  1901,  balance  unexpended 2,436.14 

July  1,  1901,  outstanding  liabilities 13.18 

July  1,  1901,  balance  available 2,422.96 

Amount  (estimated)  required  for  completion  of  existing  project 15, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  O  O  1.) 
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£.  Alpena  ITarbor  [Thvmder  Bwy  Rimer) ^  Michigan. — ^The  city  of 
Alpena  occupies  both  banks  of  Thunder  Bay  River  at  its  mouth,  and 
the  harbor  has  been  made  by  dredging  the  river  for  a  distance  of  about 
a  mile  upstream  and  through  the  bar  at  the  mouth  to  the  16-foot  con- 
tour in  Thunder  Bay.  The  improvement  was  formerly  carried  on  b}'^ 
the  Government  under  separate  appropriations  for  Thunder  Bay  Har- 
bor and  Thunder  Bav  River. 

The  original  depth  at  entmnce  to  the  river  was  only  7  feet,  but 
local  entei-prise  increased  it  to  12  feet.  The  work  of  improvement  by 
the  Government  was  commenced  in  1876  and  has  provided  a  wider 
channel  and  increased  the  depth  to  13, 14,  and  16  feet  under  successive 

f)roiectSj  the  total  of  the  three  separate  estimates  being  $55,851.  The 
ast  project  was  completed  in  1893,  and  nothing  was  done  from  that 
time  until  the  summer  of  1899. 

The  total  amount  expended  to  June  30,  1900,  was  $48,814.07. 

At  the  beginning  of  the  fiscal  year  1900  the  channel  had  shoaled  to 
such  an  extent  as  to  limit  the  safe  draft  of  vessels  to  scant  13  feet,  and 
a  contract  was  thereupon  entered  into  for  redredging  it.  Work  under 
the  contract  was  commenced  September  5,  and  duly  completed  Novem- 
ber 8,  1899,  the  total  amount  of  dredging  done  being  42,497  cubic 
yards.  The  result  of  the  work  was  to  give  the  channel  a  least  depth 
of  16  feet,  and  enabled  vessels  to  pass  through  the  harbor  drawing  3 
feet  more  than  before  the  work  was  done,  ftevious  experience  indi- 
cates that  the  improvement  will  have  a  fair  degree  of  permanence  and 
that  little  or  no  expenditure  will  be  requirea  for  its  maintenance  in 
the  near  future. 

The  following  statement  indicates  the  commerce  of  this  harbor  dur- 
ing the  past  eight  calendar  years,  as  shown  by  data  compiled  from  the 
most  reliable  information  available: 


Year. 

Number    Freight 
ofveBselfl.  tonnage. 

Year. 

Number 
of  vessels. 

Freight 
tonnage. 

1893 

940 
1,063 
1,249 
1,040 

360,588 
465,991 
305,160 
849,754 

1897 

1,245 
980 
802 

1,976 

868,962 
270,748 
221,888 
478,875 

18M 

1898 

1895 

1899 

1896 

1900 

July  1,  1900,  balance  unexpended $2,686.93 

June  30,  1901,  amount  expended  during  fiscal  year 360.00 

July  1,  1901,  balance  unexpended 2,326.93 

(See  Appendix  O  O  2.) 

3.  Saginaw  River ^  Michigan,. — Before  improvement  the  navigable 
capacity  of  this  stream  was  limited  by  the  bar  at  its  mouth,  where  a 
channel  depth  of  only  8  feet  was  available,  and  by  many  shoal  stretches 
in  the  river  between  there  and  the  city  of  Saginaw,  over  which  still 
less  depth  was  to  be  found.  Its  improvement  was  commenced  in  1867 
by  dredging  a  straight  cut  through  the  bar  at  the  mouth  to  a  depth  of 
13  feet.  In  subsequent  years  the  scope  of  operations  was  graaually 
extended  to  various  shoals  higher  up,  but  subject  to  no  general  project 
until  1882,  when  a  comprehensive  and  connected  scheme  of  improve- 
ment covering  the  entire  river  was  adopted.  It  called  for  a  navigable 
channel  14  feet  deep  and  200  feet  wide  from  Saginaw  Bay  to  the  upper 
limits  of  Bay  City,  about  8  miles  above  the  point  of  beginning,  and 
thence  to  the  head  of  navigation,  some  16  miles  farther  up,  a  channel 
of  the  same  width  but  only  12  feet  deep.     The  estimated  cost  of  this 


Digitized  by 


Google 


556   REPORT  OF  THE  CHIEF  OF  EKGINEERS,  U.  8.  ARMY. 


project  was  $446,000,  which,  added  to  the  estimated  cost  of  the  several 
preceding  projects  (1^294,378),  gives  $740,378  as  the  estimate  of  cost 
for  the  whole  improvement.  These  estimates  concerned  the  question 
of  original  cost  only  and  took  no  note  of  maintenance,  which,  in  a 
stream  of  this  character,  is  a  matter  of  great  and  constant  expense,  and 
in  the  absence  of  appropriations  specifically  applicable  thereto  must  be 
an  annual  tax  of  no  small  magnitude  on  the  successive  appropriations 
for  construction.  The  sum  total  of  appropriations  that  will  have  to  be 
made  before  the  work  can  be  completed  must  therefore  largely  exceed 
the  orginal  estimates  for  construction  only. 

The  total  expenditure  to  June  30,  1900,  was  $741,123.23,  and  the 
result  has  only  been  to  obtain  a  narrow  through  channel,  which  has 
little  permanence,  and  almost  constant  dredging  is  needed  to  maintain 
it.  This  has  been  the  case  especially  as  respects  the  section  of  river 
from  Bay  City  to  Saginaw  ana  in  a  somewhat  less  degree  through  the 
bar  at  the  river's  mouth  in  Saginaw  Bay. 

At  the  beginning  of  the  fiscal  year  1900  the  maximum  depth  avail- 
able over  most  shoal  places  above  Bay  City  was  only  10  feet,  and  the 
available  depth  through  the  bar  at  mouth  13  feet.  Contracts  were 
thereupon  entered  into  for  restoring  the  required  depth,  and  work  was 
in  progress  under  them  from  August  23,  1899,  until  August  27,  1900, 
except  during  the  winter  months;  the  total  amount  of  dredging  accom- 

Slished  was  260,997  cubic  yards,  of  which  125,365  cubic  yards  was 
redged  from  the  channel  through  the  bar  at  the  mouth  of  the  river 
and  126,642  cubic  yards  from  the  river  shoals  between  Bay  City  and 
Saginaw.  The  hax  channel  was  dredged  to  a  depth  of  16  feet  and  the 
river  shoals  to  14  feet,  but  the  resultant  commercial  benefit  will  be  only 
temporary,  as  the  width  of  channels  dredged  through  shoals  in  the 
river  is  from  80  to  100  feet  only,  and  with  that  limited  width  the  depth 
will  diminish  very  rapidly. 

In  order  to  restore  and  maintain  these  channels,  as  required  in  the 
interests  of  navigation  the  work  of  dredging  should  be  constant  until 
they  have  been  excavated  to  a  depth  of  14  leet  and  a  minimum  width 
of  150  or  200  feet. 

The  commerce  of  the  river  for  the  past  eight  calendar  years,  as  com- 
piled from  the  most  reliable  information  available,  is  approximately 
indicated  in  the  following  tabular  statement: 


Year. 

Number 
ofyeasela 

Freight 
tonnage. 

Year. 

Number 
of  vessels. 

Freight 
tonnage. 

1898 

1,290 
226 
226 
189 

893,487 
72,702 
72,689 
48,762 

1897 

1,084 
996 
889 
796 

330.031 

1894 

1898 

804,827 

1895 

1899 

836,269 

1896                               

1900 

262,981 

July  1,  1900,  balance  unexpended $46,626.77 

June  30,  1901,  amount  expended  during  fiscal  year 30,409.48 

July  1,  1901,  balance  unexpended 16,217.29 

July  1,  1901,  outstanding Babilitiee 10.00 

July  1,1901,  balance  available 16,207.29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1,  1901 37, 600. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  O  O  3.) 
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4..  Seheioaing  River ^  Michigan, — ^This  stream  discharges  into  the 
eastern  part  01  Saginaw  Bay.  In  1875  the  river  channel  was  straight- 
ened, deepened  to  6  feet,  and  the  work  of  dredging  extended  to  the 
6- foot  contour  in  Saginaw  Bay.  In  1880-81  this  channel  was  deepened 
to  7  feet.     The  total  expenditure  in  these  operations  was  $15,000. 

The  present  project  of  improvement  was  adopted  by  the  river  and 
harbor  act  of  J  une  3,  1896,  and  provides  for  dredging  the  entrance 
channel  for  a  length  of  about  15,000  feet  to  a  width  of  100  feet  and 
depth  of  8  feet,  the  estimated  cost  being  1^37,000. 

The  above-named  act  appropriated  $5,000  for  work  under  the  new 
project,  but  operations  were  not  commenced,  because  no  useful  results 
could  be  accomplished  by  the  expenditure  of  so  small  a  sum.  The 
river  and  harbor  act  of  March  3,  1899,  supplied  the  necessary  addi- 
tional funds,  but  no  work  was  done  or  expenditure  made  up  to 
June  30,  1899,  on  which  date  advertisement  was  published  inviting 
proposals. 

Contract  for  dredging-  under  the  approved  project  was  approved 
September  13,  1899,  out  stormy  weather  prevented  the  arrival  of  the 
contractor's  plant  until  September  29,  and  it  was  the  middle  of  Octo- 
ber before  he  was  able  to  do  any  work.  Operations  were  continued 
until  the  end  of  November,  when  it  became  necessary  to  place  the 
plant  in  winter  quarters.  Work  was  resumed  May  1,  1900,  and  con- 
tinued until  November  15,  under  an  extension  of  contract  to  Decem- 
ber 31,  1900.  A  further  extension  to  December  1, 1901,  was  granted, 
and  under  this  extension  work  was  resumed  on  April  24,  1901,  and  is 
still  in  progress.  To  June  30,  1901,  a  total  of  46,828  cubic  yards  has 
been  dredged  and  deposited  at  designated  dumping  grounds,  and  a 
g^reat  amount  cast  over  by  the  dredge  in  preparmg  suitable  channels 
in  which  to  operate  and  berth  the  plant. 

The  total  estimated  cost  of  the  improvement  has  been  appropriated, 
and  the  contract  price  of  work  is  such  that  the  money  now  available 
will  suflSce  for  completing  it  unless  the  contractor  should  fail  to  meet 
his  contract  obligation.  Accordingly,  no  estimate  for  further  appro- 
priation is  presented  in  this  report. 

The  total  amount  expended  to  June  30,  1900,  for  improvement  of 
this  river  was  $16,449.68. 

July  1,  1900,  balance  unexpended $36,650.37 

June  30,  1901,  amount  expended  during  fiscal  year 7,076.22 

July  1,  1901,  balance  unexpended 28,474.15 

July  1,  1901,  outfltanding  liabilities 2,085.34 

July  1,  1901,  balance  available 26,388.81 

July  1, 1901,  amount  covered  by  uncompleted  contracts 28, 388. 81 

(See  Appendix  0  0  4.) 

5.  Harbor  of  refuge  at  Sandheach^  Lake  Iluron^  MicMgcm.— The 
site  for  this  harbor,  selected  in  1872  after  careful  consideration,  is  on 
the  west  shore  of  Lake  Huron^  60  miles  north  of  its  outlet  into  the 
St.  Clair  River,  and  the  artificial  harbor  built  there  since  then  is  the 
only  safe  refuge  on  that  coast  from  the  foot  of  the  lake  to  Tawas  Bay, 
116  miles  above.  The  work  of  construction  was  commenced  in  1873, 
under  a  project  providing  for  three  sections  of  breakwater  made  of 
stone-filled  crib  work,  so  located  as  to  shelter  a  water  area  of  some 
650  acres,  and  for  deepening  this  area  by  dredging  where  necessary. 


Digitized  by  LjOOQIC 


558   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  estimated  cost  was  ^,442,500.  The  sheltering  breakwaters,  with 
a  total  length  of  8,132  feet,  were  completed  in  1885,  at  a  cost  of  about 
$975,000,  and  since  that  time  expenditures  have  been  applied  to  keep- 
ing them  in  repair,  dredging,  regulating  and  controlling  the  berthing 
of  vessels  entering  the  barbor  for  renige,  engineering  supervision, 
and  general  office  expenses. 

The  total  expenditure  to  June  30,  1900,  was  $1,210,022.37. 

The  expenditure  for  the  past  fiscal  year  was  applied  to  making  some 
temporary  repairs  to  superstructures  of  the  main  breakwater  and  to 
general  contingencies,  including  custody  of  harbor,  supervision,  con- 
trol of  vessels,  and  office  expenses. 

The  number  of  vessels  that  entered  the  harbor  for  refuge  during 
the  past  fiscal  year  was  1,276,  with  a  total  tonnage  of  804,836.  The 
grand  total  of  vessels  that  have  found  shelter  there  from  1877  to  1900, 
inclusive,  is  28,713,  the  tonnage  of  which  aggregated  10,427,111.  The 
vessels  sheltered  in  1877  averaged  289  tons  each,  and  those  during  the 
year  1900  603  tons. 

During  the  present  fiscal  year  it  is  proposed  to  commence  to  rebuild 
the  superstructure  of  the  main  breakwater  in  concrete. 

July  1,  1900,  balance  unexpended $296,084.68 

June  30,  1901,  amount  expended  during  fiscal  year 5,989.06 

July  1,  1901,  balance  unexpended 290,095.62 

July  1,  1901,  outstanding  liabilities 519.11 

July  1,  1901,  balance  available 289,576.51 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1,  1901: 

For  works  of  improvement $50,000.00 

For  maintenance  of  improvet  .ent 7, 500. 00 

57,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  appendix  O  O  5.) 

6.  Mouth  of  Black  Rvoer^  Michiga/n. — An  extensive  shoal  and  a  bar 
formerly  existed  in  the  St.  Clair  River  adjoining  the  mouth  of  the 
Black.  The  bar  lay  close  to  the  American  side  and  obstructed  approach 
to  the  Port  Huron  docks,  while  the  shoal  forming  a  "middle  ground," 
nearly  50  acres  in  extent,  crowded  the  main  channel  in  a  sharp  curve 
close  to  the  Canadian  shore.  In  1871  a  project  was  adopted  for  dredg- 
ing the  bar  and  middle  ground  to  a  uniform  depth  of  15  feet;  work 
was  commenced  in  1872  and  completed  in  1878.  The  whole  area  was 
redredged  between  1889  and  1892,  and  again  in  1897,  to  a  depth  of  16 
feet.    The  total  expenditure  to  June  30,  1900,  was  $92,879.87. 

No  work  was  in  progress  during  the  past  fiscal  year,  and  the  total 
expenditure  of  $750.01  was  for  general  office  and  engineering  contin- 
gencies. An  examination  of  the  area  made  in  1900  to  ascer^in  what 
work,  if  any,  might  be  needed  showed  a  small  amount  of  dredging  to 
be  desirable  to  improve  the  approach  to  the  Port  Huron  docks. 

This  examination  and  all  previous  experience  show  that  the  shoal 
will  re-form  gradually,  and  as  vessels  of  moderate  draft  habitually  pass 
over  this  area  instead  of  through  the  main  channel  followed  by  those 
of  deep  draft,  it  is  very  desirable  that  means  be  at  hand  for  maintain- 
ing the  improvement  as  the  interests  of  this  commerce  require. 
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July  1,  1900,  balance  unexpended $5, 620. 13 

June  30,  1901,  amount  expended  during  fiscal  year 750.01 


July  1,  1901,  balance  unexpended 4, 870. 12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 '. 2,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  0  0  6.) 

7.  Black  Bwer  at  Port  Hv/ron^  Michigam,. — ^The  improvement  of 
this  stream  was  inaugurated  by  the  river  and  harbor  act  of  September 
19, 1890,  under  a  project  which  contemplated  dredging  it  to  a  navi- 
gable depth  of  16  feet  from  its  mouth  to  the  Grand  Trunk  Railway 
bridge,  at  an  estimated  cost  of  $75,000,  and  the  act  of  July  13,  1892, 
directed  that  the  improvement  be  extended  1,400  feet  farther  upstream, 
to  Washington  avenue.  Operations  were  commenced  in  1891  and  con- 
tinued untu  the  summer  of  1893,  when  the  required  16-foot  channel 
had  been  dredged  throughout  the  designated  limits  to  a  width  varying 
between  160  feet  near  the  mouth  and  50  or  75  feet  in  the  contracted 
river  sections  above.  The  total  length  of  channel  so  dredged  was 
9,700  feet.  Before  improvement  the  minimum  channel  depth  was 
between  8  and  10  feet  for  about  1  mile  from  the  mouth  of  the  river, 
but  only  6  to  8  feet  from  there  up  to  Washington  avenue.  The  narrow 
upstream  section  and  some  shoal  spots  in  the  wider  section  below  were 
redredged  in  1897. 

The  total  expenditure  to  June  30,  1900,  waa  $42,486.29. 

A  thorough  examination  of  the  river  in  April,  1900,  showed  that 
every  evidence  of  the  dredging  done  above  the  Gmnd  Trunk  Railway 
bridge  had  been  obliterated,  tne  maximum  available  draft  that  could 
be  carried  over  the  shoalest  parts  of  the  channel  being  scant  9  feet,  but 
up  to  that  bridge  a  draft  of  a  little  over  12  feet  could  be  carried  safely. 
Tnis  confirms  all  previous  experience  and  observation,  showing  con- 
clusively that  the  narrow  dredged  channels  in  the  upper  limits  of  the 
improvement  can  have  no  reasonable  degree  of  permanence. 

Advertisement  for  proposals  to  redredge  the  channel  to  the  depth  of 
16  feet,  so  far  as  available  funds  would  permit,  was  published  June 
20,  1900,  bids  opened  June  30, 1900,  and  contract  for  the  work  entered 
into. 

Dredging  was  begun  July  14  and  completed  August  14,  1900,  the 
total  amount  taken  out  under  the  contract  being  23,214  cubic  yards. 

Annual  dredging  is  necessary  for  maintaining  this  improvement,  and 
for  this  reason  an  estimate  for  maintenance  is  submitted  below  for  the 
fiscal  year  ending  June  30,  1903. 

The  following  statement  indicates  the  commerce  of  this  river  during 
the  past  eight  calendar  years,  as  shown  by  data  compiled  from  the 
most  reliable  information  available: 


Year. 

Number 
of  vessels. 

Freight 
tonnage. 

Year. 

Number 
ofveaselfl. 

Freight 
tonnage. 

1898 

602 
695 
687 
628 

182,668 
120,948 
111,676 
189,566 

1897 

646 

216 

601 

6,796 

98,380 

82,410 

110,860 

1,607,356 

1894 

1898      

1895 

1899 

1896 

1900     
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July  1,  1900,  balance  unexpended $4,513.71 

June  30,  1901,  amount  expended  during  fiscal  year 3, 818. 68 

July  1,  1901,  balance  unexpended 695. 03 

Amount  (estimated )  required  for  completion  of  existing  project 28, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1901 14,000.00 

Submitted  in  compliance  with  req^uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  0  0  7.) 

8.  Pine  River^  Michigan. — ^This  river  was  improved  in  1876  by 
dredging  a  channel  100  leet  wide,  12  feet  deep,  for  a  distance  of  about 
three-fourths  of  a  mile  from  the  mouth,  at  a  cost  of  $6,000.  This  chan- 
nel shoaled  in  time,  and  after  an  examination  of  the  river,  called  for 
by  the  river  and  harbor  act  of  July  13,  1892,  a  project  for  further 
improvement  was  prepared  under  the  act  of  August  18,  1894.  and  the 
act  of  June  3,  1896,  appropriated  $5,000  for  commencing  tne  work. 
This  project  provides  for  dredging  a  channel  14  feet  deep,  extending 
about  5,800  feet  from  the  mouth,  the  width  to  be  100  feet  or  75  fee^ 
according  to  locality.  The  estimated  cost  is  $10,660.  Work  on  the 
new  project  was  commenced  September  24  and  continued  until  Novem- 
ber 16, 1896,  when  operations  were  suspended  to  await  further  appro- 
priation.    Nothing  further  was  done  until  the  summer  of  1899. 

The  total  expenditure  for  improvements  on  the  river  to  June  30, 
1900,  was  $13,646.89.  Of  this  total,  $8,646.89  pertains  to  the  work 
thus  far  done  under  the  new  project,  by  which  the  depth  of  channel 
was  increased  from  9  to  14  feet  througn  nearly  one-half  of  the  total 
distance  contemplated  by  the  project. 

Operations  were  resumed  August  28,  1899,  under  the  appropriation 
made  by  river  and  harbor  act  of  March  3,  1899,  and  continued  until 
October  19,  when  the  improvement  was  completed  as  proposed,  and  a 
balance  of  the  last  appropriation,  amounting  to  $1,693.11,  is  now  on 
hand,  which  will  suffice  for  all  probable  contingencies  of  supervision, 
maintenance,  etc.,  for  some  time  to  come. 

The  commerce  of  this  river  during  the  past  five  calendar  years,  as 
derived  from  the  best  information  obtamable,  amounted  to  2,683 
freight  tons  for  1896,  6,820  for  1897,  107,800  for  1898,  822,660  for 
1899,  and  for  1900,  8,294,  the  total  for  the  five  years  being  948,267 
freight  tons. 

July  1,  1900,  balance  unexpended $1, 913. 11 

June  Sk),  1901,  amount  expended  during  fiscal  year 320. 00 


July  1,  1901,  balance  unexpended 1, 593. 11 

(See  Appendix  0  0  8.) 

9.  Bdle  River ^  Michigan, — ^This  river  was  improved,  1880-1886,  by 
dredging  a  channel  60  feet  wide,  13  feet  deep,  to  the  first  bridge  and 
12  feet  deep  to  the  second  one,  a  total  distance  of  6,400  feet.  The 
total  cost  was  $14,000,  and  the  principal  benefit  was  to  provide  a  win- 
ter harbor  for  vessels. 

The  river  and  harbor  act  of  July  13, 1892,  called  for  an  examination 
of  the  river,  and  that  of  August  18,  1894,  for  survey  and  esti- 
mate of  cost  of  its  further  improvement.  Project  for  redredging  the 
channel  to  a  width  of  76  feet  and  depth  of  15  feet  to  the  first  and  14 
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feet  depth  to  the  second  bridge  was  submitted  November  30, 1895,  the 
estimated  cost  being  $21,600.  The  act  of  Jmie  3,  1896,  appropriated 
$5,000  for  beginning  the  work,  and  dredging  to  the  extent  of  about 
40,000  cubic  yards  was  done  during  the  summer  of  1897,  thereby 
obtaining  the  required  depth  and  width  of  channel  for  a  distance  of 
about  2,400  feet  above  the  mouth  of  the  river.  Operations  were  tiben 
suspended  to  await  further  appropriation,  and  no  further  work  was 
done  until  the  sunmier  of  1899. 

The  total  expenditure  for  all  improvements  to  June  30,  1900,  was 
$24,300.88,  of  which  $10,300.88  was  applied  to  operations  under  the 
project  now  in  force. 

The  river  and  harbor  act  of  March  3,  1899,  having  appropriated 
$10,000  for  completing  the  improvement,  ooerations  were  resumed 
August  22,  1899,  and  tne  work  was  completed  in  accordance  with  the 
approved  project  October  3, 1899.  The  total  cost  of  the  improvement, 
including  all  contingencies,  was  $10,300.88. 

No  further  appropriation  is  recjuired  at  present,  the  unexpended 
balance  of  those  already  made  being  sufficient  to  provide  for  all  con- 
tingencies of  supervision,  maintenance,  etc.,  for  some  considerable 
time  to  come. 

The  following  statement  indicates  the  commerce  of  this  river  during 
the  past  four  c^endar  years,  as  shown  by  data  compiled  from  the  most 
reliable  information  available: 


Year. 

Nomber 
ofveaselfl. 

Freight 
tonnaf^e. 

1897 

62 
60 
86 
82 

8,092 
28,748 
88|2?2 

1896 

1899 

1900 

2,014 

July  1,  1900,  balance  unexpended $4,699.12 

June  30,  1901,  amount  expended  during  fiscal  year 639.6S 

July  1,  1901,  balance  unexpended 4,059.54 

(See  Appendix  0  0  9.) 

10.  Clinton  Ri/oer^  JIdichigom. — ^This  stream  empties  into  Anchor 
Bay,  in  the  northwesterly  part  of  Lake  St.  Clair,  and  before  improve- 
ment had  a  channel  depth  of  about  10  feet,  except  at  several  shoals, 
over  which  but  5  or  6  feet  could  be  carried,  and  a  broad  flat  at  the 
mouth  with  a  general  depth  of  from  3  to  4  feet.     In  1870-71  a  channel 

9  feet  deep,  60  feet  wide,  and  2,700  feet  long  was  dredged  through  this 
flat,  but  bein^  left  without  works  of  protection,  it  soon  filled  in  a^in. 
In  1886  a  project  of  general  improvement  was  adopted,  which  provided 
for  a  through  channel  8  feet  deep  to  Mount  Clemens  (8  miles  upstream), 
for  a  pile  dike  extending  across  the  flat  at  the  mouth  to  the  curve  of 

10  feet  depth  in  the  bay,  and  for  revetments  as  needed  above.  The 
estimated  cost,  as  modified  in  1889,  was  134,564. 

The  total  expenditure  to  June  30,  1900,  was  $68,189.06,  of  which 
$25,500  was  applied  to  occasional  and  scattering  work  done  before  the 
adoption  of  tne  general  project  of  1885,  leaving  $42,689.06  as  the 
amount  applied  to  the  latter. 

As  a  result  of  these  expenditures  the  proposed  8-foot  channel  was 
obtained  and  kept  in  a  fairly  navigable  condition,  but  the  appropria- 
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tions  were  at  no  time  sufficient  to  permit  the  construction  of  protecting 
works  of  a  permanent  character,  and  in  their  absence  the  maintenance 
of  the  channel  must  depend  on  periodical  dredgings. 

No  work  was  in  progress  durmg  the  past  fisail  year. 

An  examination  mgSe  just  before  the  close  of  the  fiscal  year  1900 
showed  a  general  channel  depth  of  6  feet  or  over,  and  dredging  will 
probably  be  called  for  to  restore  and  maintain  the  depth  required  for 
convenient  navi^tion.  Funds  on  hand  will  suffice  for  this  purpose, 
but  an  appropnation  is  likely  to  be  needed  for  maintenance  of  the 
improvement  during  the  year  ending  June  30,  1903. 

The  commerce  of  the  river  during  the  past  five  calendar  years,  as 
derived  from  the  best  data  obtainable,  is  indicated  in  the  following 
table,  which  shows  the  number  of  vessels  entered  and  cleared  and 
their  freight,  in  tons: 


Year. 

Number 
of  vessels. 

Freight 
tonnage. 

Year. 

Number 
of  vessels. 

Freight 
tonnage. 

1896 

420 
420 
268 

81,169 
29,077 
29,066 

1899 

884 
161 

85,625 
14,060 

1897 

1900 

1888 

July  1,  1900,  balance  unexpended 16,874.94 

June  30, 1901,  amount  expended  during  fiscal  year 51.48 

July  1,  1901,  balance  unexpended 6,823.46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  O  10.) 

11.  R(mge  Rwer^  Michigom, — ^This  stream  originally  had  a  channel 
depth  of  from  10  to  17  feet  from  its  mouth  to  the  pomt  at  which  the 
Wabash  Railroad  bridge  crosses  it,  a  distance  of  about  3  miles.  Dur- 
ing the  years  1888  to  1892,  inclusive,  this  part  was  improved  by  the 
Government  so  as  to  provide  a  minimum  depth  of  16  feet  in  a  central 
channel  240  feet  vnde  for  a  distance  of  800  leet  above  the  mouth,  and 
thence  100  feet  wide  to  the  Wabash  bridge.  The  cost  of  this  improve- 
ment, originally  estimated,  was  $31,690.39. 

The  total  expenditure  to  June  30,  1900,  was  $38,087.14,  the  result 
obtained  being  a  16-foot  channel,  as  called  for  by  tne  approved  proj- 
ect, and  its  maintenance  since  1892  to  such  extent  as  was  necessary  to 
meet  the  requirements  of  local  commerce,  but  a  gradual  shoaling  had 
taken  place  in  the  meantime,  such  as  to  limit  navigation  to  vessels 
drawing  13  feet  or  less.  Congress,  by  joint  resolution  approved  April 
11, 1898,  authorized  an  extension  of  tne  improvement  up  to  the  Maples 
road,  a  distance  of  about  IJ  miles  above  the  Wabash  Railroad  bridge, 
limitinff  the  expenditure  for  that  purpose  to  $6,000. 

Just  oefore  tne  close  of  the  fiscal  year  1900  proposals  were  invited, 
by  advertisement,  for  redredging  the  channel  as  far  up  as  the  Wabash 
bridge  in  order  to  restore  a  navigable  depth  of  16  feet  and  for  dredg- 
ing a  channel  75  feet  wide,  13  feet  deep,  from  that  point  to  the  Maples 
road.  Under  this  contract  a  total  of  95,351  cubic  yards  was  removed, 
exhausting  the  available  funds,  and  an  additional  appropriation  should 
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be  provided  by  the  next  river  and  harbor  act  for  future  maintenance 
of  the  improvement. 

The  following  statement  indicates  the  commerce  of  this  river  during 
the  past  eight  calendar  years,  as  shown  by  data  compiled  from  the  best 
information  obtainable: 


Tona. 

1893 73,732 

1894 47,106 

1895 114,090 

1896 123,495 


Tons. 

1897 125,373 

1898 127,745 

1899 93,394 

1900 124,312 


July  1,  1900,  balance  unexpended $13,602.86 

June  30,  1901,  amount  ex})ended  during  fiscal  year 13, 351. 27 

July  1,  1901,  balance  unexpended 251. 59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexi)ended  July  1,1901 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  O  11.) 

IMPROVEMENT  OF  WATERS  CONNECTING  THE  GREAT  LAKES. 

The  works  in  this  district  were  in  the  charge  of  Col.  G.  J.  Lydecker, 
Corps  of  Engineers. 

1.  Ship  channel  connectmg  waters  of  the  Great  Lakes  between  Chicago ^ 
Duhith^  and  Buffalo. — ^This  project  was  adopted  bv  the  river  and  har- 
bor act  of  July  13, 1892,  the  object  being  to  provide  a  navigable  depth 
of  20  feet  by  excavating  channels  to  a  minimum  width  of  300  leet 
through  the  shoal  places  in  the  specified  waters.  The  estimated  cost 
of  the  improvement  was  $3,340,000. 

Operations  were  commenced  in  the  spring  of  1893,  and  by  1897  chan- 
nels of  the  required  depth  and  with  widths  of  300  feet  or  more  had  been 
excavated  through  all  the  shoal  areas  that  were  considered  when  the 
project  was  adopted.  The  maximum  draft  that  could  be  carried  over 
these  shoals  before  improvement  was  from  15  to  16  feet  at  mean  stage 
of  water.  Work  since  that  time  has  been  applied  to  increasing  the 
width  of  channels  at  angles  and  other  critical  points,  and  to  removing 
numerous  isolated  shoals  of  comparatively  small  area  that  have  been 
found  in  the  through  line  of  travel.  In  many  instances  there  was  no 
knowledge  of  the  existence  of  the  shoals,  but  in  most  cases  they  have 
been  found  in  the  course  of  surveys  or  examinations  with  a  sweeping 
raft.  The  total  amount  of  material  excavated  to  June  30,  1900,  was 
10,416,984  cubic  yards,  and  the  total  expenditure  on  the  improvement 
up  to  that  date  was  $2,926,553.65. 

During  the  past  fiscal  year  four  shoals  were  removed  from  the  St. 
Clair  River  section  of  the  ship  channel,  the  total  amount  of  material 
dredged  being  76,258  cubic  yards.  The  result  of  the  work  was  to  pro- 
vide a  clear  depth  of  21  feet  where  the  controlling  depths  before 
improvement  ranged  from  16i  to  18  feet.  In  the  St.  Marys  River  sec- 
tion 66,324  cubic  yards  of  material  was  dredged,  by  which  the  channel 
widths  at  the  angles  above  Sailors  Encampment  Cut  and  at  the  head  of 
Little  Mud  Lake  were  increased  35  feet  and  90  feet,  respectively. 
Surveys  and  examinations  with  sweeping  raft  were  made  over  consid- 
erable areas  of  the  St.  Marys  and  St.  Clair  rivers. 
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Proposals  were  invited  May  6,  and  opened  May  28,  for  time  work 
by  dredging  plant  in  removing  obstructions  to  navigation  between  the 
head  of  St.  Clair  and  moutn  of  Detroit  rivers,  and  contract  was 
entered  into  June  13  with  the  Duluth  Dredge  and  Dock  Company,  of 
Duluth,  Minn.,  at  the  rate  of  $12  per  hour  working  time;  but  no 
work  was  done  before  the  close  of  the  year. 

The  unexpended  balance  of  previous  appropriations  will  suffice  for 
all  work  required  to  complete  improvements  contemplated  by  the 
present  approved  project^  and  for  this  reason  no  additional  appropria- 
tion is  now  needed  for  this  purpose. 

The  amount  of  freight  carried  through  the  St.  Marys  River  sections 
of  this  channel  during  the  navigable  season  of  1900  was  25,643,073 
tons,  valued  at  $267,041,959.  Reliable  statistics  of  traffic  through  the 
Detroit  River  are  not  obtainable,  but  such  as  could  be  procured  indicate 
that  about  42,000,000  tons  of  freight  passed  during  tnat  season. 

July  1,  1900,  balance  unexpended 1416,224.41 

June  30,  1901,  amount  expended  during  fiscal  year *35, 519. 14 

July  1,  1901,  balance  unexpended »380,705.27 

July  1,  1901,  outstanding  liabilities 3,003.47 

Julyl,  1901,  balance  available '377,701. 80  ' 

July  1,1901,  amount  covered  by  uncompleted  contracts 20,000.00 

(See  Appendix  P  P  1.) 

S.  St.  Marys  River  at  the/alls,  Michigan. — Commercial  navigation 
of  the  falls,  or  rapids,  of  this  river  at  Sault  Ste.  Marie  was  impracti- 
cable until  the  State  of  Michigan  constructed  a  canal  and  lock  which 
provided  a  convenient  navigable  channel  for  vessels  whose  draft  did 
not  exceed  11  feet  at  mean  stage  of  water.  This  improvement  was 
completed  in  1855,  the  lock  having  a  double  lift  with  chambers  360  feet 
long  by  70  feet  wide,  and  the  cantd  being  about  5,400  feet  long,  with  a 
generd  width  of  100  feet. 

In  1870  the  United  States  entered  upon  a  project  for  increasing  the 
width  of  the  canal,  building  a  new  lock,  and  providing  a  navigable 
depth  of  16  feet.  The  new  lock  (now  known  as  the  Weitzel  lock) 
was  opened  to  traffic  in  1881,  its  chamber  being  515  feet  long  and  80 
feet  wide.  A  rapidly  increasing  commerce  developed  as  a  result  of 
these  improvements. 

The  prasent  approved  project  was  presented  in  a  report  dated  October 
18, 1886,  which  provided  for  building  a  new  single-lift  lock  on  the  site 
of  the  old  State  locks,  with  a  chamber  800  feet  long  by  100  feet  wide 
and  21  feet  of  water  over  miter  sills;  and  the  canal,  together  with  its 
approaches,  to  be  deepened  to  correspond.  The  estimated  cost  was 
$4,738,865.  The  essential  features  of  this  project  were  so  far  com- 
pleted in  1896  as  to  permit  the  new  lock  to  be  opened  to  navigation 
August  3  of  that  year;  this  lock  is  now  known  as  the  Poe  lock. 
Work  since  that  time  has  consisted  in  completing  the  deepening  of  the 
canal  and  its  approaches,  rebuilding  and  extending  piers,  grading  and 
improving  canal  grounds,  etc.  The  total  expenditure  to  June  30, 1900, 
was  $3,933,013.81. 

*  Includes  $1.14  paid  by  Treasury  Department  account  Western  Union  Telegraph 
Company. 

'  Includes  $500  reserved  for  expenses  of  Office  Chief  of  Engineers  for  the  fiscal 
year  ending  June  30,  1902. 
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Operations  during  the  past  year  comprised  (1)  building  240  linear 
feet  of  stone-filled  crib  work,  30  feet  wide,  in  extension  of  the  north- 
east pier  of  the  Poe  lock,  thereby  providing  additional  berthing  space 
for  vessels  when  awaiting  opportunity  to  enter  the  lock;  (2)  erecting 
three  stone  buildings  on  the  lock  walls  for  protecting  ^te  en^nes  ana 
providing  shelter  for  lockmen  in  stormy  weather;  (3)  moiproving  canal 
grounds  by  grading,  sodding  or  seeding,  planting  trees,  and  building 
4,662  square  yards  of  walks,  and  (4)  guite  extensive  surveys  and  exam- 
inations with  sweeping  raft  with  a  view  to  ascertaining  tne  condition 
of  improved  channels  and  projecting  further  improvements. 

The  unexpended  balance  of  previous  appropriations  will  suffice  for 
all  work  required  to  complete  improvements  thus  far  authorized,  and 
for  this  reason  no  additional  appropriation  is  now  needed  for  this 
purpose. 

Tne  commerce  passing  the  falls  during  the  navigation  season  of  1900, 
a  period  of  238  days,  comprised  25,643,073  tons  of  freight,  valued  at 
$267,041,959;  the  number  of  passengers  reported  during  the  same 
period  was  58,555. 

Julyl,  1900,  balance  unexpended $830,890.76 

June  30,  1901,  amount  expended  during  fiscal  year 36, 416. 24 

Julyl,  1901,  balance  unexpended ^794,474.51 

Julyl,  1901,  outstanding  liabilities 7,616.61 

Julyl,  1901,  balance  available *786, 857.90 

(See  Appendix  P  P  2.) 

5.  Operating  and  ca/re  of  8t,  Marys  Falls  Canal^  Michiga/n. — ^The 
canal  was  open  to  navigation  281  days,  the  closed  season  being  from 
December  13,  1900,  to  April  26,  1901.  A  total  of  14,975  vessels, 
aggre^ting  18,345,306  registered  tons,  and  carrying  20,994,320  tons 
of  freight  and  35,327  passengers,  passed  through  &e  locks  in  8,875 
lockages.  The  Canadian  canal  at  Sault  Ste.  Marie,  Ontario,  passed 
3,531  vessels  in  2,409  lockages,  carrying  2,742,392  tons  of  freight  and 
26,900  passengers,  making  tne  combined  traffic  through  the  two  canals 
23,736,712  tons  of  freight  and  62,227  passengers.  This  is  a  decrease 
during  the  year  of  3,783,493  tons,  or  14  per  cent,  and  an  increase  of 
11,177  passengers,  or  22  per  cent. 

The  principal  items  of  freight  carried  were:  Iron  ore,  15,302,815 
tons;  coal,  4,014,558  tons;  flour,  6,783,135  barrels;  wheat,  30,725,254 
bushels;  other  grain,  16,306,900  bushels,  and  lumber,  906,455,000 
feet  B.  M. 

Other  statistics  in  relation  to  this  traffic  and  commerce  are  sum- 
marized in  the  following  statements: 

Summary  of  traffic  through  8t,  Marys  FaJh  Oanaly  Michigan,  for  fiscal  year  ending  June 

SO,  1901. 

Number  of  veBsels  through  Weitzel  lock 6, 956 

Number  of  vessels  through  Poe  lock 8, 019 

Number  of  lockages  through  Weitzel  lock 8, 987 

Number  of  lockages  through  Poe  lock 4, 888 

Total  registered  tonnage 18,345,306 

Total  freight  tonnage 20,994,320 

Total  time  occupied  in  making  lockages 3, 670  hours  36  min. 

'  Includes  |500  reserved  for  expenses  of  Office  Chief  of  Engineers  for  the  fiscal  year 
ending  June  30,  1902. 
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Average  time  occupied  in  making  a  lockage 24  min.  14  sec 

Total  time  spent  by  vessels  in  passing  locks 8, 322  hours  38  min. 

Average  time  spent  by  vessels  m  passing  locks 33  min.  34  sec. 

Cost  per  locka^ $8. 60 

Cost  per  parage $5. 10 

Cost  per  rej^istered  ton 4. 16  mills 

Cost  per  freight  ton 3. 64  mills 

The  Weitzel  lock  was  open  to  navigation  211  days,  from  July  1  to 
December  4,  1900,  and  from  May  8  to  June  30,  1901. 

The  time  for  the  Poe  lock  was  231  days,  July  1  to  December  12, 
1900,  and  from  April  26  to  June  30,  1901. 

Summary  of  St.  Marys  River  commerce^  via  American  and  Canadian  oanals,  during  the 
season  of  1900,  viz,  from  April  19, 1900,  to  December  16,  1900,  a  period  of  seven  nwntJis 
and  twenty-eight  days. 

Total  mile-tons 21,179,229,014 

Total  freight  carried,  net  tons 25,643,073 

Total  valuation  placed  on  freight  carried $267, 041, 969 

Average  value  per  ton  of  freight  carried $10. 41 

Total  amount  paid  for  freight  transportation $24, 953, 314. 71 

Average  distance  freight  was  carried,  miles 825. 9 

Cost  per  mile  per  ton,  mills 1.18 

Average  cost  per  ton  for  freight  transportation $0. 97 

Total  number  registered  vessels  using  canals 879 

Total  number  of  passages  by  unregistered  crafts  carrying  freight 454 

Time  American  lock  was  operated,  days 238 

Time  Canadian  lock  was  operated,  days 238 

Total  valuation  placed  on  registered  vessels $69,735, 159 

Total  number  of  passengers  transported 58, 555 

Frei^t  carried  by — 

lU^gistered  vessels,  tons 25, 585, 934 

Unre^stered  vessels,  tons 57,139 

American  vessels,  percent 97 

Canadian  vessels,  per  cent 3 

Passengers  carried  by — 

American  vessels,  percent 42 

Canadian  vessels,  per  cent 58 

This  service  is  provided  for  from  the  permanent-indefinite  appropri- 
ation for  opei*ating  and  care  of  canals  and  other  works  of  navigation 
under  section  4  of  the  river  and  harbor  act  of  July  5,  1884;  the  total 
expenditure  on  this  account  from  1881,  when  the  Weitzel  lock  was 
fii-st  put  in  service,  to  June  30, 1901,  amounts  to  $968,773.54,  of  which 
$76,475.33  related  to  operations  during  the  past  fiscal  year,  as  follows: 
For  pay  rolls,  $58,584.88;  for  repairs,  $3,441.67;  for  general  supplies, 
$5,630.96;  for  electric  lighting,  $2,265.68,  and  for  office  expenses  and 
general  contingencies,  $5,552. 14.  The  growth  of  freight  traffic  during 
the  same  period  is  shown  by  the  foUowmg  tabular  statement: 

Freight  traffic. 


TODB. 

1881 1,567,741 

1882 2,029,521 

1883 2,267,105 

1884 2,874,557 

1885 3,256,628 

1886 4,527,759 

1887 5,494,649 

1888 6,411,423 

1889 7,516,022 

1890 9,041,213 

(See  Appendix  P  P  3.) 


TODB. 

1891 8,888,759 

1892 11,214,333 

1893 10,796,572 

1894 13,195,860 

1895 15,062,680 

1896 16,239,061 

1897 18,982,755 

1898 21,234,664 

1899 25,255,810 

1900 25,643,073 
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^.  Ha/y  Lake  Channel^  St.  Marys  River ^  Michigan. — On  account  of 
rapids  and  shoals  that  intervened  between  the  navigable  channel  of  the 
river  and  the  lake  at  its  head  and  foot  this  channel  was  not  navigable 
for  commeriiial  purposes  before  improvement.  The  original  project 
of  improvement  of  October  27,  1882,  contemplated  the  excavation  of 
channels  17  feet  deep  and  300  feet  wide  througn  all  obstructed  portions 
of  the  Hay  Lake  route,  but  this  project  was  modified  in  1886  to  pi'o- 
vide  a  depth  of  20  feet,  the  total  estimated  cost  being  $2,659,115.  The 
work  of  improvement  was  commenced  in  1883,  and  the  route  opened 
to  commerce  June  7, 1894,  though  full  width  and  depth  of  channel  had 
not  then  been  obtained  at  all  points;  but  since  then  several  shoals  in 
the  deep-water  section  of  the  lake  have  been  removed  and  the  dredged 
channels  have  been  widened  at  angles  and  other  critical  points. 

The  amount  expended  to  June  30,  1900,  was  $2,165,142.47,  and  the 
improvement  as  it  stood  at  that  date  comprised  10  miles  of  channel 
dredged  to  a  depth  of  20  or  21  feet,  in  6  miles  of  which  the  width  was 
300  leet  and  in  tne  remaining  4  from  450  to  1,100  feet.  The  new  chan- 
nel is  11  miles  shorter  than  the  old  one  via  Lake  George.  It  can  be 
navigated  with  reasonable  safety  at  night,  which  could  not  be  done  by 
the  old  route,  and  it  is  available  for  vessels  drawing  5  feet  more  water 
than  could  be  safely  carried  through  the  latter. 

Operations  during  the  past  fiscal  year  were  applied  to  straightening 
the  Middle  Neebish  dike  by  distributing  bowlders  along  its  face  and 
thereby  protecting  it  against  further  erosion,  due  to  the  current  and 
to  the  wash  of  waves  made  by  vessels  while  passing  through  the  adjoin- 
ing channel.  Extensive  surveys  were  made  with  reference  to  further 
improvements. 

The  whole  commerce  of  the  St.  Marys  River  passes  through  this  chan- 
nel, except  small  river  steamers  engaged  in  local  traffic  and  rafts  of  logs 
which  continue  to  be  taken  via  the  old  channel  as  a  measure  of  safety 
to  general  commerce.  The  following  tabular  statement  indicates  the 
extent  and  growth  of  this  commerce  from  the  year  in  which  this  route 
was  opened  to  travel: 


Season  of  navigation. 

Freight 

Valuation. 

Passen- 
gers. 

1894 

13,196,860 
16.062,580 
16,239,061 
18,982,766 
21,234,664 
25,255,810 
26,643,078 

9143,114,502 
159,676,129 
196,146,842 
218,235,927 
288,069,739 
281,864,750 
267,041,969 

27,236 

1895 

81,656 

1896 

37,066 

1897 

40,213 

1898 

43,426 

1899 

61,060 

1900 

58,666 

Funds  now  available  will  be  applied  toward  increasing  the  width  of 
the  Little  Rapids  division  of  this  channel  from  300  to  600  feet,  and  the 
work  will  be  done  under  the  continuing  contracts  as  authorized  by 
the  river  and  harbor  act  of  March  3,  1899.  Specifications  for  these 
contracts  have  been  completed  and  work  will  be  conimenced  at  an  early 
date.  The  total  expenditure  authorized  is  $494,115,  toward  which 
$360,000  has  been  appropriated,  and  the  remaining  $144,115  will  be 
required  to  meet  conti'act  obligations  that  will  be  incurred  during  the 
ensuing  fiscal  year. 
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July  1, 1900, balance  unexpended .'...$350,000.00 

June  30, 1901,  amount  expended  during  fiscal  year 46, 905. 78 

July  1, 1901,  balance  unexpended 303,094.22 

July  1, 1901,  outstanding  liabilitiefi 1,176.23 

July  1, 1901,  balance  available 301,917.99 

Amount  that  can  be  profitably  exx)ended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1, 1901 144, 115. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897* 

(See  Appendix  P  P  4.) 

6.  St.  Clair  Flats  Ca/nal^  Michigan. — ^This  improvement  dates  back 
to  1866.  It  is  a  dredged  cut,  connecting  the  main  channel  of  St.  Clair 
River  with  deep  water  in  Lake  St.  Clair.  The  dredged  material  was 
deposited  so  as  to  form  dikes  on  each  side  of  the  cut,  the  channel  faces 
of  which  are  sustained  by  substantial  sheet-pile  revetments.  In  its 
present  condition  the  width  of  waterway  between  revetments  is  292 
feet,  depth  of  water  20  feet  at  mean  stage  in  channel  260  feet  wide,  and 
length  of  each  lateral  dike  7,221  feet.  Before  improvement  the  gen- 
eral depth  of  water  over  the  entire  area  included  in  the  canal  was  only 
6  feet. 

The  total  amount  appropriated  for  this  improvement  from  its 
beginning  is  $764,810,  and  the  total  expenditure  to  June  30,  1901, 
$761,750.61. 

No  operations  were  in  progress  or  expenditure  made  during  the 
past  fiscal  ^ear. 

No  specific  appropriation  haa  been  made  for  this  work  since  1890, 
and  there  is  now  an  unexpended  balance  of  $3,059.39,  which  will 
probably  be  applied  during  the  ensuing  fiscal  year  to  repairing  and 
extending  the  protecting  pile  work  at  tne  head  and  foot  of  the  canal 
dikes. 

No  further  estimate  is  submitted  for  work  under  the  present 
approved  project,  but  the  emergency  river  and  harbor  act  of  June  6, 
1900,  called  for  survey  and  estimate  with  a  view  to  doubling  the 
capacity  of  the  canal,  and  special  reports  in  the  matter,  dated  July  28 
and  December  6, 1900,  are  printed  in  House  Doc.  No.  234,  Fifty-sixth 
Congress,  second  session,  and  in  Appendix  P  P  10  of  this  report.  The 
combined  freight  and  passenger  traffic  that  passes  through  this  canal 
is  probably  not  exceeded  at  any  other  place  on  the  Great  Lakes,  and 
the  channel  width  now  available  for  this  vast  commerce  is  less  than 
275  feet. 

July  1,  1900,  balance  unexpended $3,059.39 

July  1,  1901,  balance  unexpended ^3,059.39 

(See  Appendix  P  P  5.) 

6.  ^  O^atvng  and  care  of  St.  Clair  Flats  Camd^  Michigan. — ^This 
service  is  provided  for  by  the  permanent-indefinite  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation,  under  the 
provisions  of  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

Operations  during  the  past  fiscal  year  were  of  the  same  routine 
character  as  have  been  carried  on  since  the  canal  was  opened  to  traffic 
in  1871,  viz,  a  custodian  was  present  during  the  season  of  naviga- 
tion to  watch  the  passage  of  vessels,  enforce  regulations  respectmg 

^  Includes  |500  reserved  for  expenses  of  Office  Chief  of  Engineers  for  the  fiscal 
year  ending  June  30,  1902. 
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traffic  through  the  canal,  and  supervise  all  work  required  for  the  care 
and  repair  or  the  canal  dikes.  The  expenditure  on  this  account  dur- 
ing the  year  was  $3,053.23. 

jIo  record  is  kept  of  commerce  through  this  canal,  but  it  is  sub- 
stantially the  same  as  that  through  the  Detroit  River,  wnich  is  reported 
at  about  42,000,000  tons  of  f rei^t  for  the  year  1900.  The  passenger 
traffic  is  also  very  great,  but  no  approximate  record  of  it  is  availaole 
at  present. 

(See  Appendix  P  P  6.) 

7.  Detroit  River^  Michigcm. — Before  improvement  the  shoalest  part 
of  the  channel  through  Detroit  River  was  at  the  Limekiln  Crossing, 
where  the  normal  depth  was  13  feet  over  a  bottom  of  solid  rock. 
The  improvement  of  this. crossing  was  commenced  in  1874  and  com- 
pleted in  1890,  which  provided  a  straight  channel  440  feet  wide  and 
20  feet  deep  at  mean  stage  of  water.  The  general  depth  above  and 
below  the  Limekiln  was  20  feet  or  more,  but  the  bed  of  the  river  was 
studded  with  large  bowlders  and  rocky  shoals,  which  limited  the  safe 
navigable  depth  to  scant  15  feet  through  a  distance  of  about  12  miles, 
and  a  general  project  of  improvement  was  thereupon  adopted  in  1892 
for  the  removal  of  all  obstructive  shoals  between  the  city  of  Detroit 
and  Lake  Erie,  with  a  view  to  obtaining  a  through  channel  with  a 
least  width  of  600  feet  and  navigable  depth  of  20  feet.  Operations 
under  that  project  are  still  in  progress. 

The  total  estimated  cost  of  these  combined  projects  was  $1,554,600, 
and  to  June  30,  1900,  the  total  expenditure  on  the  improvement  was 
$797,587.57.  As  a  result  of  the  work  done  to  that  oate,  a  channel 
ranging  from  300  to  600  feet  in  width  was  obtained,  in  which  the 
least  depth  at  mean  stage  of  water  was  17i  feet,  and  from  19  to  21  feet 
through  most  of  the  distance. 

Operations  were  in  progress  during  the  past  fiscal  year  under  three 
continuing  contracts,  and  work  by  hired  labor  with  Government  plant, 
the  result  of  which  was  to  increase  the  minimum  depth  of  the  im- 
proved channel  to  18  feet.  Extensive  surveys  i-elating  to  work  in 
progress  and  projects  for  more  extensive  improvements  were  also 
made. 

The  river  and  harbor  act  of  March  3,  1899,  authorized  expenditures 
for  work  under  the  present  project  to  the  amount  of  $661,500,  pay- 
able from  appropriations  to  be  made  after  that  date,  and  $525,000  has 
be«n  appropriated  for  that  purpose  by  the  sundry  civil  acts  of  June  6. 
1900,  and  March  3, 1901.  The  remaining  $136,500  will  be  required 
to  meet  obligations  that  will  mature  before  June  30,  1903,  under  con- 
tracts made  as  authorized  by  the  river  and  harbor  act  above  referred  to. 

Congress,  in  the  river  and  harbor  act  of  March  3, 1899,  called  for 
plans  and  estimates  of  cost  of  such  improvements  in  the  Detroit  River, 
from  Detroit  to  Lake  Erie,  *'as  will  secure  a  safe  and  convenient  chan- 
nel 21  feet  deep  between  said  points."  Preliminary report^ted  May 
29, 1900,  was  transmitted  to  Congress  and  is  printea  in  House  Doc. 
No.  712,  Fifty-sixth  Congress,  first  session;  also  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  page  4015.  If  tx)ssible,  nnal 
report  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session. 

No  accurate  or  complete  record  of  Detroit  River  commerce  is  obtain- 
able, but  from  the  best  available  data  it  is  estimated  that  not  less  than 
42,000,000  tons  of  freight  passed  through  during  the  calendar  year 
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1900,  and  there  is  probably  no  other  waterway  in  the  upper  lakes 
through  which  a  larger  passenger  traffic  is  found. 

July  1,  1900,  balance  unexpended $295,522.84 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 325, 000. 00 


620,522.84 
June  30,  1901,  amount  expended  during  fiscal  year 130, 420. 68 

July  1,  1901,  balance  unexpended 490,102.16 

July  1,  1901,  outstanding  liabilities 46,096.00 

July  1,  1901,  balance  available 444,006.16 

July  1,  1901,  amount  covered  by  uncompleted  contracts 477, 426. 61 

Amount  (estimated)  required  for  completion  of  existing  project 136, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 136, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  P  P  7.) 

S,  Removmg  sunken  vessels  or  craft  dbsi/ructvng  or  endcmaerma  na/o- 
igation —  Wreck  of  schooner  Leader, — ^This  vessel  was  sunk  by  collision 
in  the  main  channel  of  the  Detroit  River,  near  the  head  of  Belle  Isle. 
An  allotment  of  $2,500  for  its  removal  was  made  September  1,  1900. 
The  work  was  commenced  under  contract  October  3  and  completed 
November  3,  1900,  at  a  total  cost  of  $2,050.06.  Nothing  of  value  was 
recovered  from  the  wreck. 

Wrecks  of  scliooners  Fontana  and  Ma/rtvrt. — These  vessels  were  sunk 
by  collisions  in  the  so-called  rapids  at  the  head  of  St.  Clair  River,  the 
former  August  4  and  the  latter  September  21, 1900.  The  two  wrecks 
lay  about  1,250  feet  apart,  in  a  rapid  current,  and  combined  to  make 
the  navigable  conditions  critically  dangerous.  Prompt  measures  were 
accordingly  taken  for  their  removal  and  provisional  allotments  aggre- 
gating $11,200  were  made  for  that  purpose,  viz,  $10,000  for  the  Fon- 
tana and  $1,200  for  the  Martin.  Operations  were  in  progress  from 
September  23  to  November  20,  1900,  when  careful  examination  with 
sweeping  bars  showed  a  clear  depth  of  25  feet  at  the  site  of  the  Fon- 
tam/i  and  22  feet  at  the  Martin,  The  expenditures  on  account  of  the 
removal  of  the  wrecks  aggregated  $9,398.40,  viz,  $8,288.51  for  the 
Fontamu  and  $1,109.89  for  the  Martin,  The  unexpended  balance  of 
the  allotment,  amounting  to  $1,801.60,  will  be  required  to  adjust  some 
outstanding  claims. 

(See  Appendix  P  P  8.) 

SUBVEY  MADE  IN  COMPLIANCE  WITH  RTVER  AND  HARBOB  ACT 
APPROVED  MARCH  3,  1899. 

Colonel  Lydecker  submitted  preliminary  report  June  4,  1900,  on 
siurvey  of  waters  connecting  lakes  Superior  and  Huron^  including  llay 
Lake  Ctujmnel^  St.  Marys  River^  with  a  view  to  securing  a  cJimvnel  21 
feet  deep, — The  maximum  total  cost  of  works  to  be  proposed  is  now 
estimated  by  him  at  $9,000,000.  The  report  was  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  128,  Fifty-sixth  Congress,  second 
session,  if  possible,  final  report  on  this  survey  will  be  submitted  in 
time  for  ti*ansmission  to  Congress  at  its  next  session.  (See  also  Appen- 
dix P  P  9.) 
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EXAMINATIONS  AND   SURVEY  MADE    IN    COMPLIANCE   WITH    EMERGENCY 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Examinations  and  survey  of  the  following  localities  were  made  by 
the  local  eiigineer  and  reports  thereon  submitted: 

1,  Examination  amd  8urvey  of  St,  Clair  Flats  Ga/nal^  MicKigam,^ 
with  a  view  to  dovbling  its  capacity. — Colonel  Lydecker  submitted 
reports  July  28,  1900,  and  December  6,  1900,  respectively.  The  coat 
of  the  proposed  improvement  is  estimated  at  $330,000.  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Doc.  No.  234, 
Fifty-sixth  Congress,  second  session.     ^See  also  Appendix  P  P  10.) 

^.  Preliminary  e^camination  of  Detroit  River ^  Michigan^  with  a  view 
to  obtaining  sumcient  depth  of  water  in  the  channel  on.  west  side  of 
Chrosse  Isle. — Colonel  Lydecker  submitted  report  October  20,  1900. 
In  his  opinion,  concurred  in  by  the  Chief  of  Engineers,  improvement 
of  the  locality  by  the  General  Government  in  the  manner  indicated  by 
the  act  is  not  advisable.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  82,  Fifty-sixth  Congress,  secona  session. 
(See  also  Appendix  P  P  11.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  ERIE  WEST  OF 
ERIE,  PENNSYLVANIA. 

This  district  was  in  the  charge  of  Col.  Jared  A.  Smith,  Corps  of 
Engineers,  to  December  1,  1900,  of  Ck)l.  S.  M.  Mansfield,  Corps  of 
Engineers,  from  December  1,  1900,  to  May  8,  1901,  and  of  Maj.  Dan 
C.  Kingman,  Corps  of  Engineers,  since  May  8,  1901.  Division  Engi- 
neer, (5)1.  S.  M.  Mansfield,  Corps  of  Engineers,  since  May  9,  1901. 

1.  Monroe  Harbor^  MicMga/n, — ^The  harbor  of  Monroe,  Mich.,  is 
within  the  mouth  of  the  B^isin  River,  at  the  western  extremity  of 
Lake  Erie.  In  its  natural  condition  tne  river  flowed  into  the  lake 
through  several  ponds  and  winding  creeks.  The  depth  of  water  at 
the  deepest  moutn  of  the  river  in  its  natural  condition  did  not  exceed 
5  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1834 
and  was  practically  completed  in  1846.  It  had  for  its  object  to  dredge 
a  new  and  direct  channel  100  feet  wide  and  10  feet  deep  from  the  lake 
across  the  marsh,  a  distance  of  4,000  feet,  to  the  portion  of  the  river 
ordinarily  used  as  a  harbor.  The  sides  oi  the  canal  were  protected  by 
a  revetment  and  the  entrance  to  the  lake  was  protected  by  piers 
extending  outward  to  a  depth  of  10  feet  in  the  lake. 

Subsequently  the  city  of  Monroe  further  improved  the  river  chan- 
nel by  cutting  a  canal  1,400  feet  long  across  a  bend  of  the  river. 

The  total  expenditure  to  June  30,  1900,  was  $246,687.03. 

At  that  time  a  contract  was  in  force  for  deepening  the  channel  both 
within  and  beyond  the  jetties,  and  this  contract  was  completed  July  20, 
1900.  This  work  left  a  channel  about  200  feet  wide  and  13  feet  deep 
extending  outward  from  the  end  of  the  jetties  to  deep  water  in  the 
lake,  and  a  channel  about  60  feet  wide  extending  inward  between  the 
jetties  and  through  the  United  States  canal. 

An  inspection  made  June  27, 1901,  indicates  that  the  dej)th  in  the 
lake  has  been  generally  maintained,  and  there  is  no  special  indication 
of  fill  to  be  found  there.     Within  the  jetties,  while  the  depth  has  in 
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general  been  maintained  the  width  of   the  channel    is   somewhat 
reduced.    The  piers  are  in  need  of  repairs. 

From  its  size  and  depth  of  channel  this  harbor  can  not  accommodate 
the  larger  class  of  vessels  used  upon  the  lake,  and  its  commerce  is  not 
great.  From  information  furnished  by  the  collector  of  customs  and 
others,  it  would  appear  that  the  total  receipts  and  shipments  during 
the  year  1900  amounted  to  about  6,500  tons,  which  was  considerably 
greater  than  that  reported  in  the  previous  year.  One  hundred  and 
nineteen  vessels  entered  the  harbor,  and  one  vessel  was  built  there. 
The  draft  of  largest  vessels  using  the  harbor  was  10  feet. 

July  1,  1900,  balance  unexpended 4,828.24 

June  30,  1901,  amount  expended  during  fiscal  year 4,828.24 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  1.) 

£.  Toledo  SarhoTy  Ohio. — ^The  harbor  of  Toledo  is  in  the  Maumee 
River.  The  wharf  frontage  on  the  river  extends  over  a  distance  of 
about  3  miles,  the  lower  end  of  which  is  about  4  miles  above  the  mouth 
of  the  river,  at  the  head  of  Maumee  Bay. 

Originally  the  channels  in  the  river  were  much  better  than  in  the 
bay,  having  minimum  depths  of  14  to  16  feet,  while  in  the  bay  the 
least  depths  were  8.5  feet  and  the  maximum  depth  for  most  of  the 
distance  was  but  12  feet. 

In  1866  a  project  was  adopted  to  dredge  the  channels  of  deepest 
water  in  the  bajr  to  a  depth  of  12  feet.  The  project  was  amended 
from  time  to  time  until  1887,  when  the  old  indirect  channel  had  a 
minimum  depth  of  15  feet. 

In  1887  a  project  was  adopted  for  a  straight  channel  through 
Maumee  Bay,  with  a  depth  of  17  feet  and  a  bottom  width  of  200  feet. 
The  estimate  of  cost,  including  dikes  or  other  channel  protections,  was 
$1,875,000. 

The  project  for  straight  channel  was  amended  in  1893  by  increasing 
the  width  of  outer  section  about  3  miles  long  to  300  feet.  Since  1892 
the  improvement  has  been  extended  to  include  the  Maumee  River. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $150,000 
for — 

Improving  harbor  at  Toledo,  Ohio,  by  providing  a  straight  channel  through 
Maumee  River  and  Bay  four  hundred  feet  m  width  and  twenty-one  feet  deep,  m 
accordance  with  the  project  dated  December  sixteenth,  eighteen  hundred  and  ninety- 
seven,  «  »  *  Ptovmed,  That  a  contract  or  contracts  may  be  entered  into  by  the 
Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to  complete  the 
said  project,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law, 
not  to  exceed  eight  hundred  thousand  dollars,  exclusive  of  the  amount  herein  and 
heretofore  appropriated. 

This  then  is  the  present  project  for  improving  the  harbor  at  Toledo, 
Ohio. 

Of  the  amount  appropriated  in  the  river  and  harbor  act  of  March  3, 
1899,  the  sum  of  $100,000  was  allotted  for  operating  and  maintaining 
the  United  States  dredge  plant  to  dredge  the  channels  south  of  the 
Wheeling  and  Lake  Erie  Railroad  bridge.  A  continuous  contract 
authorized  by  law  was  entered  into  with  the  Lydon  &  Drews  Com- 
pany, of  Chicago,  111.,  and  was  approved  September  23,  1899. 
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The  total  expenditure  for  improving  and  maintaining  channels  in 
Maumee  River  and  Bay  to  June  30, 1900,  was  $1,660,953.45. 

This  had  sufficed  to  secure  a  dredged  channel  200  feet  wide  and  not 
less  than  17  feet  throughout.  At  some  places  it  had  been  necessary  to 
redredge  the  channel  several  times,  and  in  some  places  the  width  nad 
been  increased  to  400  feet. 

Work  has  been  in  progress  throughout  the  fiscal  year  1901  by  the 
contractor's  plant  ana  by  the  United  States  dredge  when  not  required 
for  emergency  work  elsewhere.  The  total  amount  of  material  exca- 
vated by  the  United  States  dredge  during  the  year  was  184,996  cubic 
Jards;  by  the  contractor's  dredges,  961,552  cuoic  yards;  the  total  for 
oth  was  1,146,521  cubic  yards.  This  with  the  work  previously  done 
under  the  present  project  amounts  in  all  to  1,490,558  cubic  yards. 

Work  is  now  being  so  carried  forward  as  to  secure  first  a  channel  of 
full  depth  and  200  feet  in  width  throughout  the  entire  length  of  the 
proposed  cut,  after  which  the  channel  will  be  increased  to  the  full 
width  provided  for  by  law. 

A  recent  examination  of  the  work  already  done  shows  that  the  chan- 
nel is  maintaining  itself  fairly  well,  but  it  is  to  be  reasonably  anticipated 
that  a  certain  amount  of  periodical  dredging  will  be  necessary  to  main- 
tain the  channel. 

Most  of  the  floating  plant  belongingto  the  United  States  in  this  district 
has  been  employed  at  this  locality.  The  plant  consists  of  an  inspection 
steamer.  Visitor^  dredge  Mawnee^  tug  Thos,  Spear ^  six  dump  scows,  and 
one  flat  scow,  valued  m  all  at  $50,000.  This  plant  is  very  useful  and 
valuable  in  the  district,  and  an  estimate  is  included  in  this  repoi-t  for  its 
operation,  care,  and  maintenance. 

The  commerce  of  the  harbor  shows  a  material  increase  over  that  of 
the  preceding  year.  The  total  freight  received  and  shipped  amounts 
to  nearly  3,000,000  tons,  an  increase  of  more  than  450,000  tons  over 
that  of  1899.  There  is  every  reason  to  believe  that  this  rate  of 
increase  will  continue  as  vessels  are  able  to  load  to  the  full  depth  con- 
templated for  the  improved  channel. 

July  1,  1900,  balance  unexpended $243,746.55 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 8, 000. 00 

251,746.55 
June  30.  1901,  amount  expended  during  fiscal  year 108,335.04 

July  1,  1901,  balance  unexpended 143,411.51 

July  1,  1901,  outstanding  liabilitiea 16,744.50 

July  1,  1901,  balance  available 126,667.01 

July  1,  1901,  amount  covered  by  uncompleted  contracts 764, 786. 14 

Amount  (estimated)  required  for  completion  of  existing  project 659, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1,  1901: 

For  works  of  improvement $250, 000. 00 

For  maintenance  of  plant 15,000.00 

265,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  2.) 

3,  P(n*t  Clinton  Harbor^  Ohio. — ^The  harbor  of  Port  Clinton  is 
within  the  mouth  of  the  Portage  River.  This  river  flows  into  Lake 
Erie  at  a  point,  about  13  miles  by  land  and  22  miles  by  lake,  west  of 
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the  city  of  Sandusky.    In  its  nataral  condition  the  depth  of  water  on 
the  bar  at  the  mouth  of  the  river  rarely  exceeded  6  feet. 

The  project  for  its  improvement  was  adopted  in  1871  and  slightly 
modified  in  1872  and  1873.     It  provided  for  the  construction  of  two 

Sarallel  jetties  extending  outward  from  the  mouth  of  the  river  to  a 
epth  of  10  feet  of  water  in  the  lake. 

The  work  done  consisted  mainly  of  sheet  piling  of  oak  i)lank, 
secured  and  reenforced  by  oak  piles  with  heavy  oak  waling  pieces. 
The  pierhead  of  east  jetty  was  a  solid  construction  of  piles  and  stone, 
and  720  linear  feet  of  west  jetty  consisted  of  a  substructure  of  piles 
with  superstructure  of  timber  crib  work,  both  filled  with  stone. 

The  jetties  were  extended  to  a  depth  of  10  feet  in  the  lake  in  1883, 
and  since  then  no  further  extension  has  been  considered  necessary. 
The  channel  was  dredged  to  a  depth  of  10  feet  over  a  width  of  100 
feet  between  the  jetties  and  a  width  of  200  feet  inside  the  shore  line 
m  1893  and  1894.  The  natural  conditions  prevailing  at  the  mouth  of 
the  river  have  been  sufficient  to  maintain  this  depth  since  the  dredg- 
ing was  done.  The  jetties,  having  become  very  much  decayed,  have 
been  partially  protected  by  a  riprap  of  stone  piled  against  them  on 
both  sides  and  given  a  slope  of  about  one  on  one. 

The  present  project  covers  merely  the  reenforcing  of  old  wooden 
jetties  by  banks  of  small  stone  covered  with  heavy  pavement. 

The  total  amount  expended  to  June  30,  1900,  was  $87,663.22. 

A  contract  was  entered  into  with  Charles  H.  Strong  &  Son  on  Octo- 
ber 4, 1900,  for  continuing  the  work  of  reenforcing  the  old  jetties  with 
stone. 

Complaints  have  been  received  from  time  to  time  of  the  existence  of 
a  detacned  bowlder,  on  a  line  in  prolongation  of  the  axis  of  the  jettied 
channel  and  some  distance  out  in  the  laKe.  An  effort  will  be  made  to 
discover  and  remove  this  bowlder. 

Instead  of  doing  further  work  upon  the  jetties  at  this  time,  it  would 
be  advantageous  to  dredge  the  channel  to  a  depth  of  about  12i  feet. 
This  would  require  the  removal  of  about  28,000  cubic  yards  of  material 
and  would  cost  about  $7,000. 

The  commerce  of  Port  Clinton  is  not  large.  The  total  amount 
reported  for  the  calendar  year  1900  was  4,120  tons. 

July  1,  1900,  balance  unexpended $6,336.78 

June  30,  1901,  amount  expended  during  fiscal  year 456. 16 

July  1,  1901,  balance  unexpended 5,881.62 

July  1,  1901,  outstanding  Labilities 977.21 

July  1,  1901,  balance  available 4,904.41 

July  1,  1901,  amount  covered  by  imcompleted  contracts 4, 461 .  45 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  3.) 

^.  Sandmky  Ila/rhor^  Ohio. — ^The  harbor  of  Sandusky  is  in  the  lower 

Krt  of  Sandusky  Bay,  along  the  city  front,  the  part  nearest  to  the  lake 
ing  about  2  miles  from  the  bar  which  divides  the  waters  of  the  bay 
from  those  of  the  lake.     In  its  natural  condition  the  depth  was  only 
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such  as  the  bay  afforded,  which  was  about  10  feet  along  the  city  front 
and  from  9  to  12  feet  thence  to  the  lake. 

A  long,  flat  sand  bar  divided  the  bay  from  the  lake,  this  bar  being 
cut  through  by  a  channel,  from  1,000  to  2,000  feet  in  width,  near  ite 
central  portion.  The  southern  part  of  the  bar  is  called  "  Cedar  Point" 
and  the  northern  "Sand  Point.^'  Between  these  two  points  the  cur- 
rents between  the  iMiy  and  the  lake,  resulting  from  the  action  of  the 
wind  and  from  varying  barometric  pressures,  had  scoured  out  the  chan- 
nel to  a  depth  of  not  less  than  18  feet  for  a  distance  of  a  mile  or  more, 
the  maximum  depth  being  as  great  as  40  feet.  This  place  has  always 
been  known  as  the  "Deep  Hole." 

The  first  appropriation  was  made  for  a  survey  in  1826,  and  the  first 
improvement  was  made  in  1844,  consisting  in  the  construction  of  a  dam 
to  close  a  breach  across  Sand  Point.  With  this  exception  all  the 
improvements  made  previous  to  1896  consisted  in  deepening  natural 
channels  and  in  making  a  new  straight  channel  from  the  city  front  to 
Cedar  Point  and  in  removing  sand  and  bowlders  from  the  dock  chan- 
nel along  the  city  front.  Natural  causes  have  washed  away  a  greater 
part  of  Sand  Pomt  since  1826,  and  there  is  now  a  space  of  about  7,000 
feet  between  the  edge  of  the  Deep  Hole  and  Sand  Point  in  which  the 
water  has  a  depth  of  from  2  to  6  feet. 

The  total  amount  appropriated  up  to  1896,  and  expended  as  above 
described,  waa  $436,792. 

In  1896,  and  subsequently,  the  project  has  been  added  to  so  as  to 
provide  for  the  construction  of  a  stone  jetty  upon  a  mattress  founda- 
tion extending  from  Cedar  Point  outward,  with  a  view  to  confining 
and  directing  the  flow  of  water  to  and  from  the  bay.  Additional  pro- 
vision was  also  made  for  a  spur  upon  the  other  side  of  the  Deep 
Hole  and  a  short  piece  of  jetty,  and  for  the  protection  by  a  mattress 
covering  of  a  portion  of  the  Imnk  of  the  channel  and  the  point  of  the 
bar  near  the  light-house. 

The  total  expenditure  for  improving  Sandusky  Harbor,  from  1844 
to  June  30,  1900,  was  $510,616.29. 

This  expenditure  had  resulted  in  the  dredging,  as  above  described, 
and  in  the  construction  of  a  portion  of  the  south  jettjr,  about  180  feet 
of  the  north  jetty,  and  800  feet  of  a  dike  extending  toward  Sand 
Point. 

At  the  beginning  of  the  fiscal  year  1901  dredging  was  in  progress 
under  contract  witn  E.  J.  Pry  or,  of  Houghton,  Mich.  This  contract 
was  completed  by  the  exhaustion  of  funds  in  October,  1900.  In  addi- 
tion to  this  the  United  States  dredge  removed  27,355  cubic  yards. 
Work  of  jetty  construction  was  in  progress  under  contract  with 
Patrick  Keohane,  of  Fayette ville,  N.  Y.,  at  the  beginning  of  the  fiscal 
year.  The  contract  was  closed  by  the  exhaustion  of  funds  October 
22.  1900. 

The  total  completed  length  of  the  east  jetty  is  now  3,113  feet,  measured 
from  the  shore.  There  is  a  further  portion,  about  223  feet,  which  is 
only  partially  completed.  The  finishing  of  these  works  wiU  complete 
the  present  project. 

The  commerce  of  Sandusky  is  increasing,  and  would  no  doubt 
increase  more  rapidly  if  the  depth  were  made  that  of  a  first-class  lake 
harbor.  The  totel  freight  tonnage  for  1900  amounted  to  a  million  and 
a  quailer  tons,  an  increase  of  over  100,000  tons  over  that  of  the  pre- 
ceding year. 
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July  1,  1900,  balance  unexpended $46,275.71 

June  30,  1901,  amount  expended  during  fiscal  year 46,314.65 

July  1,  1901,  balance  unexpended 961.06 

Julyl,  1901,  outstanding  Imbilitiee 173.00 

July  1,  1901,  balance  available 788.06 

Amount  (estimated)  required  for  completion  of  existing  project 345, 796. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  for  works  of  improvement  and  for  maintenance,  in  addition 

to  the  balance  available  July  1,  1901 125,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  4.) 

5.  Huron  Hcurboi^  Ohio. — ^This  harbor  is  situated  within  the  mouth 
of  the  Huron  River.  In  its  natural  condition  the  mouth  was  practi- 
cally closed  by  a  sand  bar. 

Tlie  first  project  for  its  improvement  was  adopted  in  1826  and  pro- 
vided for  the  construction  of  two  parallel  jetties  140  feet  apart,  extend- 
ing outward  from  the  river  banks.  The  jetties  were  extended  from 
time  to  time  and  repaired  as  required,  and  the  channel  was  finally 
deepened  bv  dredging. 

In  1890  the  project  was  modified  to  provide  for  the  extension  of  the 
jetties  out  to  a  depth  of  16  feet  of  water  in  the  lake,  and  to  obtain  a 
similar  depth  between  the  piers  bv  dredging. 

The  total  amount  expended  under  all  projects  for  all  purposes  of 
construction  and  maintenance  to  June  30, 1900,  was  $172,273.71.  It 
was  then  estimated  that  $117,500  was  necessary  to  complete  the 
improvement  proposed. 

In  addition  to  the  work  done  by  the  United  States  the  Wheeling 
and  Liake  Erie  Railway  Company,  under  authority  granted. by  the 
Secretary  of  War,  has  excavnted  and  maintained  a  channel  of  20  feet 
depth  between  the  jetties  and  outward  to  deep  water  in  the  lake. 

The  commercial  statistics  which  have  been  collected  for  this  harbor 
show  that  656,179  tons  of  iron  ore  and  coal  was  received  and  shipped 
during  the  year  1900.  This  is  an  increase  of  45  per  cent  over  the 
lareest  amount  of  tonnage  heretofore  repoi-ted. 

For  the  expenditure  of  funds  available  at  the  beginning  of  the  fiscal 
year  a  contract  was  entered  into  with  I.  R.  Churchyard,  of  Buffalo, 
K.  Y.,  to  remove  and  rebuild  a  part  of  the  west  pier.  The  contract 
was  annulled  April  25,  1901.  Preparations  were  then  made  to  do  the 
work  by  hired  labor. 

Julyl,  1900,  balance  unexpended $25,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 240.69 

Julyl,  1901,  balance  unexpnded 24,759.31 

July  1,  1901,  outstanding  liabilities 15. 10 

Julyl,  1901,  balance  available 24,744.21 

Amount  (estimated)  required  for  completion  of  existing  project 117, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  jrear  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 

available  July  1,  1901 36,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  5.) 
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6.  Vermilion  Ha/rhor^  Ohio. — An  allotment  was  made  by  the  Secre- 
tary of  War  of  $1,500  from  the  appropriation  for  emergencies  in 
river  and  harbor  works,  act  of  June  6,  1900,  to  be  applied  to  the 
work  of  repairing  the  damage  done  at  shore  end  of  east  jetty  by  a 
storm.  Temporary  work  was  at  once  undertaken  and  the  break  was 
closed  at  a  cost  of  |l76.27.  The  balance  of  the  allotment  is  still  held 
in  order  to  determine  what  further  work,  if  any,  is  necessary  to  com- 
plete the  repair  for  which  the  allotment  was  made. 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 

harbor  act  approved  June  6,  1900 $1, 500. 00 

June  30, 1901,  amount  expended  during  fiscal  year 176. 27 

July  1, 1901,  balance  unexpended 1, 323.  73 

(See  Appendix  Q  Q  6.) 

7.  Black  River  {Lorain)  Harbor^  Ohio. — ^This  harbor  is  within  the 
mouth  of  Black  River,  where  it  enters  into  Lake  Erie  26  miles  west  of 
Cleveland.  In  its  natural  condition  the  depth  of  water  at  the  mouth 
of  this  river  did  not  exceed  3  feet,  but  the  river  itself  was  navigable 
for  a  distance  of  4  miles  from  its  mouth  for  all  vessels  then  in  use 
upon  the  lake. 

The  first  project  provided  for  the  construction  of  parallel  jetties. 
These  jetties  have  nad  to  be  rebuilt  and  extended  from  time  to  time 
so  as  to  keep  pace  with  increasing  requirements,  and  dredging  has 
been  resorted  to  to  secure  a  greater  depth  than  the  natural  currents 
would  afford. 

In  compliance  with  the  requirements  of  the  river  and  harbor  act  of 
June  3,  1896,  a  survey  of  this  harbor  was  made  and  a  new  project 
prepared  for  its  improvement.  This  project  provided  for  the  con- 
struction of  two  breakwaters  converging  toward  the  lake,  having  an 
opening  between  them  500  feet  in  width,  in  prolongation  of  the  axial 
line  in  the  jettied  channel.  It  also  provided  for  rebuilding  the  jetties 
and  for  dredging  the  protected  areas  to  a  depth  of  20  feet. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  the  execu- 
tion of  these  works  by  a  continuous  contract.  Proposals  were  invited 
separately  for  the  dredging  and  the  construction  and  repair  work. 
Tne  dredging  was  done  under  contract  with  Edward  J.  Kingston,  of 
Buffalo,  N.  1 .,  the  work  being  completed  September  9,  1900,  but  the 
lowest  bids  obtained  for  the  renewal  of  the  jetties  and  the  construction 
of  the  breakwaters  exceeded  the  amount  allowed  by  law. 

The  act  of  June  6,  1900,  authorized  contracts  to  be  entered  into  for 
such  a  portion  of  the  work  as  the  funds  available  would  allow,  at  a  cost 
not  to  exceed  a  10  per  cent  increase  over  the  original  estimates.  Such 
a  contract  was  entered  into  October  6,  1900,  witn  Patrick  Keohane,  of 
Fayetteville,  N.  Y.,  and  provided  for  the  construction  of  all  of  the  pro- 
posed works  except  the  east  breakwater.  But  little  was  accomplished 
by  the  end  of  the  past  fiscal  year. 

The  total  expended  to  June  30,  1900,  amounted  to  $300,600.35. 

At  this  tinie  a  good  channel  of  not  less  than  20  feet  depth  existed 
between  the  jetties  and  outward  to  deep  water  of  the  lake.  An  exam- 
ination made  in  May,  1901,  showed  the  depth  had  been  perfectly 
maintained. 

To  complete  the  east  breakwater  will  require  an  expenditure  of 
$190,000  in  excess  of  that  now  provided  for  by  law.     This  increase  of 
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estimate  is  due  to  the  increased  cost  of  labor  and  material  which  has 
resulted  since  first  estimates  were  made. 

The  commercial  statistics  for  this  harbor  collected  for  the  year  1900 
show  that  the  total  amount  of  freight  received  and  shipped  during  that 
period  amounted  to  1,546,709  tons,  an  increase  of  nearly  125,000  tons 
over  that  of  the  previous  year.  Eight  vessels  were  built  in  this  harbor 
during  the  year,  with  an  aggregate  burden  of  27,730  tons. 

July  1,  1900,  balance  unexpended $166,604.42 

June  30,  1901,  amount  expended  during  fiscal  year 10, 142. 49 

July  1,  1901,  balance  unexpended 156,461.93 

July  1,  1901,  outstanding  liabilities 138.25 

July  1,  1901,  balance  available 156, 323. 68 

Amount  (estimated)  required  for  completion  of  existing  project 530, 350. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1,  1901 : 

For  works  of  improvement $300, 000. 00 

For  maintenanceof  improvement 6, 000. 00 

306,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
,    4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  QQ  7.) 

8.  Cleveland  Harbor^  Ohio. — ^The  harbor  of  Cleveland,  Ohio,  con- 
sists of  two  distinct  parts.  The  main  portion,  which  is  used  for  busi- 
ness purposes,  is  in  the  navigable  portion  of  the  Cuyahoga  River,  and 
a  branch  known  as  the  ''Old  River  Bed,"  all  inside  of  the  present 
shore  line.  All  of  the  channel  above  the  bridge  of  the  Lake  Shore 
and  Michigan  Southern  Railway,  which  occupies  a  position  practically 
coincident  with  the  shore  line  of  1825,  has  been  improved  and  main- 
tained under  the  direction  of  the  city  authorities. 

In  1826,  when  improvements  were  first  undertaken,  the  middle  of 
the  river  was  about  700  feet  west  of  its  present  location.  The  plan  of 
improvement  contemplated  rectifying  the  channel  so  that  it  would  lead 
more  directly  into  the  lake,  and  making  the  new  location  permanent 
by  jetties  to  confine  the  channel  and  concentrate  the  action  of  the  cur- 
rent upon  the  bar. 

The  piers  were  repaired  and  extended,  parts  were  rebuilt,  and  the 
channel  was  made  deeper  and  maintain^  by  dredging  as  necessities 
arose,  with  no  change  in  the  general  method  of  improvement  until 
1875,  at  which  time  the  total  expenditure  had  been  $346,881.61. 

In  1875  a  project  was  adopted  for  a  breakwater  in  5  fathoms  of 
water.  The  west  breakwater  was  commenced  in  1876  and  completed 
in  1883,  a  total  length  of  7,130  feet.  The  east  breakwater  was  com- 
menced in  1888  anacontinued  at  intervals  until  1893,  when  its  length 
was  2,494.5  feet.  In  1895  an  opening  of  200  feet  was  made  in  the 
shore  arm  of  the  west  breakwater  as  a  sanitary  measure.  In  1896  a 
project  for  completing  certain  improvements  was  approved  by  Con- 
gress and  contracts  for  the  work  were  authorized,  at  a  total  cost  not  to 
exceed  $1,354,000.  These  improvements  embodied  in  the  latest  proj- 
ect involve  the  completion  of  the  east  breakwater,  covering  an  exten- 
sion of  about  3,000  feet;  removing  superstructure  of  the  old  west 
breakwater  to  a  depth  of  2  to  3  feet  below  water  level  and  replacing  it 
with  a  superstructure  of  concrete  masonry;  reenforcing  the  cribs 
below  the  masonry;  sheathing  the  face  of  east  breakwater;  removing 
and  rebuilding  the  east  and  west  piers,  and  widening  the  mouth  of  the 
river. 
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The  river  and  harbor  act  of  March  3,  1899,  appropriated  $75,000 
for  dredging.  A  contract  for  dredging  in  the  harbor  to  a  depth  of  21 
feet  was  approved  July  7,  1899. 

The  total  of  all  expenditures  for  improving  Cleveland  Harbor  from 
1825  to  June  30,  1900,  was  12,215,278.80. 

This  expenditure  covered  the  cost  of  construction  of  the  works  under 
the  earlier  projects  and  their  maintenance  up  to  the  time  that  the  proj- 
ect was  enlarged,  and  under  the  project  of  1896  the  old  superstructure 
had  been  removed  from  the  west  breakwater  over  a  distance  of  2,490 
feet  and  the  work  completed  on  all  but  100  feet  of  this  length.  The 
west  pier  had  been  completed  over  a  length  of  821  feet  and  the  sub- 
structure completed  for  the  entire  length.  The  foundation  for  the 
extension  of  the  east  breakwater  had  been  completed  and  the  substruc- 
ture built  for  a  length  of  964  feet  and  the  superstructure  completed 
on  all  of  this  but  100  feet.  The  dredging  to  a  depth  of  21  feet  had 
been  nearly  completed,  as  far  as  the  funds  available  would  allow. 

During  the  past  fiscal  year  the  sum  of  $254,275.61  was  expended, 
exclusive  of  outstanding  liabilities.  Of  this  sum  about  $18,000  was 
applied  to  dredging  ana  the  remainder  expended  under  the  contracts 
for  the  repair  and  extension  of  the  breakwater.  This  expenditure 
resulted  in  a  further  extension  of  the  new  concrete  superstructure 
over  a  length  of  a  little  more  than  1,400  feet,  the  completion  of  con- 
crete superstructure  over  about  575  linear  feet  of  the  west  pier,  and 
an  extension  of  the  substructure  of  the  east  breakwater  1,120  feet, 
over  which  about  one-half  of  the  superstructure  has  been  completed. 
Forty  thousand  cubic  yards  of  material  was  removed  from  the  harbor. 

As  the  appropriations  for  the  works  under  continuous  contract  and 
for  dredging  were  made  under  di£ferent  acts  of  Congress  for  different 
purposes,  the  money  statements  are  submitted  separately. 

Dredging  is  now  being  carried  on  to  a  depth  of  21  feet  below  mean 
lake  level  to  provide  a  mmimum  depth  of  20  feet;  dredging  to  a  greater 
depth  will  be  necessary. 

'During  the  past  year  a  depth  of  21  feet  below  mean  lake  level  would 
have  furnishea  a  depth  for  navigation  averaging  but  19.8  feet,  and  for 
at  least  one  month  would  have  afforded  but  18.3  feet. 

The  freight  tonnage  of  Cleveland  Harbor  is  very  large.  It  amounted 
to  more  than  7,500,000  tons  in  the  year  1900,  an  increase  over  the 
previous  year  of  178,000  tons.  This  increase  is  considerably  less  than 
that  in  some  other  harbors  in  the  district,  and  it  would  seem  to  indi- 
cate that  the  present  business  is  now  very  nearlj'  equal  to  the  maximum 
capacity  of  the  harbor.  Greater  accommodations  for  vessels  would 
appear  to  be  necessary. 

PROJECT  UNDER  CONTINUOUS  CONTRACT. 

July  1,  1900,  balance  unexpended 1615,463.93 

June  30,  1901,  amount  expended  during  fiscal  year 236, 386.  73 

July  1,  1901,  balance  unexpended 279,077.20 

July  1,  1901,  outstanding  liabilities 22, 271. 96 

July  1,  1901,  balance  available 256, 805. 24 

July  1,  1901,  amount  covered  by  uncompleted  contracts 296, 068. 51 

Amount  (estimated)  required  for  completion  of  existing  project 353, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 
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PROJECT   FOR  DREDGING   TO   A   DEPTH    OF   21    FEBT. 

July  1,  1900,  balance  unexpended $17,888.88 

June  30,  1901,  amount  expended  during  fiscal  year 17, 888. 88 


Amount  (estimated)  required  for  completion  of  existing  project 160, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  for  works  of  improvement  and  for  maintenance. 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  8.) 

9.  Fairport  Harbor^  Ohio. — ^This  harbor  is  situated  at  the  mouth  of 
Grand  River  where  it  enters  Lake  Erie,  about  32  miles  eastward  from 
the  harbor  of  Cleveland.  Before  the  unprovement  was  undertaken 
the  depth  across  the  bar  at  the  mouth  of  the  river  was  variable  and 
uncertain  and  quite  insuflScient  for  the  needs  of  commerce. 

The  first  improvement  was  undertaken  in  1825,  and  the  original  proj- 
ect provided  for  the  construction  of  parallel  jetties  of  crib  work  filled 
with  stone,  placed  about  200  feet  apart  and  extending  outward  across 
the  bar  and  into  the  lake.  The  jetties  were  extended  and  have  been 
repeatedly  repaired  and  rebuilt  as  necessities  required,  and  the  channel 
has  been  deepened  and  redredged  many  times. 

The  last  extension  to  jetties  was  made  in  1898.  Since  then  all 
expenditures  have  been  for  maintenance. 

The  total  amount  expended  to  June  30,  1900,  was  $386,399.92. 

The  west  jetty  is  2,370  feet  in  length  and  the  east  one  1,765  feet  in 
length  from  the  original  shore  line.  The  present  shore  line  on  the  west 
side  of  the  jetties  has  advanced  about  1,700  feet  from  its  original  posi- 
tion. If  this  rate  continues  it  will  soon  overlap  the  end  of  the  jetties. 
It  may  be  necessary  ere  long  to  provide  for  the  construction  of  one  or 
more  groins  to  the  westward  of  the  harbor  in  order  to  arrest  the 
movement  of  sand. 

The  present  project,  adopted  in  1896,  provides  for  the  construction 
of  two  breakwaters  converging  toward  the  lake,  the  outer  ends  being 
in  deep  water  and  suflScient  space  being  left  between  them  to  aflford 
an  easy  entrance  to  the  jettied  channel.  The  west  breakwater  is  to  be 
2,030  feet  in  length  and  the  east  breakwater  1,350  feet  in  length. 

On  the  26th  of  June,  1899,  a  contract  was  entered  into  for  the  con- 
struction of  a  portion  of  the  west  breakwater,  and  under  this  contract 
828  linear  feet  was  constructed,  at  an  average  cost  of  $125  per  linear 
foot.  The  work  consisted  of  timber  cribs  tilled  with  stone  and  sur- 
mounted by  a  continuous  timber  superstructure.  Since  then  the  proj- 
ect has  been  changed  and  requires  that  the  remaining  portion  or  the 
breakwaters  shall  be  constructed  wholl}"  of  stone,  in  accordance  with 
an  approved  design,  the  pierheads  alone  to  be  of  timber  surmounted 
by  concrete. 

Owing  to  the  great  advance  in  price  of  timber,  iron,  and  labor,  etc., 
it  has  been  found  necessary  to  increase  the  estimate  of  the  amount 
required  for  the  completion  of  the  project.  (See  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  pp.  4071-4072.) 

In  addition  to  the  new  work  proposed  a  large  amount  of  work  will 
have  to  be  done  soon  for  the  maintenance  of  the  jetties  ali'eady  con- 
structed. The  estimated  cost  of  this  work,  including  cost  of  dredging 
for  one  year,  is  given  in  the  report  of  the  Chief  of  Engineers  for  1900 
as  $184,825. 

The  commerce  of  Fairport   during  the  year  1900  ifmounted  to 
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1,688,147  tons,  received  and  shipped.  This  is  a  trifle  less  than  the 
amount  handled  during  the  previous  year,  but  the  tonnage  of  vesvsels 
entering  the  harbor  shows  an  increase  of  nearly  1,000,000  tons. 

July  1,  1900,  balance  unexpended $119, 473.  (VI 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6,  1900 3,000.00 


122,473.61 
June  30,  1901,  amount  expended  during  fiscal  year 110, 919. 33 


July  1,  1901,  balance  unexpended 11,554.28 

July  1,  1901,  outstanding  liabilities 9.90 


July  1,  1901,  balance  available 11,544.38 

Amount  (estimated)  required  for  completion  of  existing  project 480, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 210,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  9.) 

10.  Ashtabvla  Harbor ^  Ohio, — This  harbor  is  situated  at  the  mouth 
of  the  Ashtabula  River,  where  it  enters  Lake  Erie  at  a  point  about  54 
miles  eastward  from  the  harbor  of  Cleveland.  In  its  natural  condition 
the  mouth  of  the  river  was  obstructed  by  a  bar  upon  which  the  depth 
of  water  varied  according  to  the  prevailing  conditions  of  storms  on 
the  lake  and  freshets  in  the  river.  The  greatest  possible  depth  on  the 
bar  was  9  feet,  this  being  the  distance  to  the  underlying  rock  near  the 
shore  line.     The  minimum  depth  probably  did  not  exceed  2  feet. 

The  original  project  for  improvement  of  this  harbor  wa«  adopted  in 
1826,  and  provided  for  the  construction  of  two  parallel  jetties  extend- 
ing outward  from  the  shore  line  into  the  lake.  The  jetties  have  been 
repaired  from  time  to  time  and  extended,  and  the  channel  has  been 
deepened  by  dredging. 

In  1891  the  depth  in  the  channel  was  17  feet,  and  the  project  was 
modified  to  provide  for  widening  the  jettied  channel  to  213  feet  and  to 
extend  the  jetties  to  22  feet  depth  in  the  lake,  and  to  dredge  between 
them  to  a  depth  of  20  feet. 

The  river  and  harbor  act  of  1896  authorized  a  new  project  which 
modifies  the  previous  one  in  regard  to  the  length  of  the  jetties  and 
provides  for  tne  construction  of  two  breakwaters  converging  toward 
the  lake,  the  outer  ends  being  about  400  feet  apai-t  and  in  water  29 
feet  deep. 

The  river  and  harbor  act  of  March  3,  1899,  authorized  a  continuous 
contract  to  be  made  for  the  construction  of  these  breakwaters,  at  a  cost 
not  to  exceed  $430,000. 

The  total  amount  expended  to  June  30,  1900,  was  $669,409.38. 

At  that  time  the  channel  between  the  jetties  had  been  widened  to 
213  feet  from  a  point  northward  from  the  Lake  Shore  Canal  and  Slip, 
and  had  been  dredged  to  a  depth  of  20  feet  from  the  county  bridge  to 
deep  water  in  the  lake.  A  section  of  west  breakwater  432  feet  in 
length  had  been  completed.  A  continuous  contract,  approved  June 
22,  1900,  had  been  entered  into  with  James  B.  Donnelly,  of  Buffalo, 
N.  Y.,  for  the  completion  of  the  breakwaters. 
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The  shore  westward  of  this  harbor  is  very  sandy  and  there  is  a  con- 
stant tendency  of  the  shore  line  to  advance  along  the  west  jetty.  The 
jetties  themselves  are  very  short  and  do  not  extend  outward  beyond 
the  effect  of  beach  sand  raised  and  held  in  suspension  temporarily  by 
the  action  of  storm  waves.  A  bar,  therefore,  constantly  tends  to  form 
out  beyond  the  jetties,  greatly  interfering  with  navigation.  Frequent 
dredging  is  required  to  maintain  the  existing  depth. 

Two  allotments  of  $3,000  each  were  made  during  the  past  fiscal 
year  from  the  appropriation  for  emergencies  in  river  and  harbor 
works,  act  of  June  6,  1900,  and  applied  to  the  maintenance  of  this 
channel.  • 

The  dry  sand  from  the  beach  to  the  westward  is  moved  by  the  pre- 
vailing westerly  winds  over  the  west  jetty  and  carried  into  the  chan- 
nel. The  oflScer  in  charge  considers  it  desirable  that  the  United  States 
should  acquire  the  ownership  of  at  least  a  half  mile  of  the  lake  shore 
immediately  west  of  the  jetties  in  order  that  this  sand  movement 
might  be  stopped  or  at  least  controlled  by  plantations  of  willows  or 
by  the  construction  of  sand  fences,  which  tne  United  States  can  not 
at  present  erect  or  maintain.  The  jetties  are  in  great  need  of  repair, 
and  the  channel  is  in  danger  of  being  closed  at  almost  any  time. 

It  was  estimated  in  the  Annual  Kepoit  of  the  Chief  of  Engineer 
of  1900  (p.  4078)  that  the  cost  of  maintaining,  repairing,  and  rebuild- 
ing the  jetties,  revetting  the  bank,  and  maintaining  the  channel  for 
one  year  would  be  $205,520. 

Ashtabula  is  one  of  the  greatest  harbors  of  Lake  Erie.  The  receipts 
and  shipments  of  freight  for  the  year  1900  amounted  to  more  than 
five  and  three-quarter  million  tons,  an  increase  of  1,100,0(K)  tons  over 
that  of  the  previous  3'^ear. 

July  1,  1900,  balance  unexpended $152,991.88 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 2, 000. 00 

Amount  allotteil  from  appropriation  con  tamed  in  emergency  river  and 
harbor  act  approved  June  6,  1900 6,000.00 

100,991.83 
June  30,  1901,  amount  expended  during  fiscal  year 6, 549. 94 

July  1,  1901,  balance  unexpended 154, 441. 89 

July  1 ,  1901,  outstanding  liabilities 209. 28 

July  1,  1901,  balance  available If4, 172.61 

July  1,  1901,  amount  covere<i  by  uncompleted  contracts 407, 410. 1 1 

Amount  (estimated)  required  for  completion  of  existing  project 318, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,'  1901: 

For  works  of  improvement $300,000.00 

For  maintenance  of  improvement 100, 000. 00 

400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  10.) 

11.  dmneaut  Harbor ^  Ohio. — This  is  the  most  easterly  harbo'*  com- 
prised in  the  Cleveland  district.  It  is  at  the  mouth  of  Conneaut  Creek 
m  the  northeastern  part  of  the  State  of  Ohio.  It  is  about  67  miles 
eastward  from  the  harbor  of  Cleveland,  and  westward  about  28  miles 
from  the  harbor  of  Erie,  Pa.     In  its  natuml  condition  the  creek  was 
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obstructed  by  a  bar  at  its  mouth  over  which  the  average  depth  of  water 
did  not  exceed  2  feet. 

The  first  improvement  was  undeilaken  in  1829,  and  consisted  in  the 
construction  of  parallel  jetties  of  timber  and  stone  extending  outward 
into  the  lake  so  as  to  prolong  the  natuml  banks  of  the  river  and  to 
confine  the  current  and  cause  it  to  wash  away  the  bar. 

From  1829  until  1880  there  was  expended  in  the  construction  and 
maintenance  of  these  works  the  sum  of  $112,629.39.  No  appropria- 
tion was  made  for  the  harbor  from  1880  until  1892. 

At  that  time  the  jetties  were  in  a  decayed  and  ruinous  condition, 
and  the  channel  had  been  filled  up  with  sand  and  silt  and  was  too  shal- 
low to  be  used  by  any  vessel  larger  than  the  small  sailing  craft  used 
for  fishing. 

A  new  project  was  approved  in  1892,  and  provided  for  the  construc- 
tion of  parallel  jetties  200  feet  apai-t  and  of  sufficient  length  to  extend 
outward  to  a  depth  of  17  feet  m  the  lake.  The  project  was  further 
modified  in  1896  to  provide  for  the  construction  of  two  breakwaters 
converging  toward  the  lake  in  such  a  manner  as  to  shelter  the  entrance 
into  the  jettied  channel,  and  possibly  to  prevent  the  formation  of  the 
bar  of  sand  which  the  seas  were  constantly  building  across  it.  The 
project  also  contemplated  a  small  extension  of  the  east  jetty  and  dredg- 
mg  of  the  protectea  areas  to  a  depth  of  20  feet. 

The  estimate  of  cost  of  the  new  project,  exclusive  of  maintenance, 
wiis  $610,000,  and  the  amount  expended  in  furthei'ance  of  it  to  June  30, 
1900,  was  $124,834.44.  It  was  then  estimated  that  the  amount  necessary 
for  completion  would  be  $407,000. 

A  channel  200  feet  wide  and  20  feet  deep  has  been  dredged  between 
the  jetties  and  outward  to  a  coiTespondmg  depth  in  the  lake,  but 
it  shows  a  constant  tendency  under  present  conditions  to  refill,  and 
repeated  dredging  has  been  necessary  to  niaintiiin  the  depth. 

The  existing  jetties  do  not  prevent  the  sand  from  washing  over  them 
or  through  them,  and  they  do  not  extend  far  enough  out  into  the  lake 
to  be  beyond  the  limit  of  the  sand  lifted  and  stirred  up  by  the  storm 
waves.  Four  hundred  feet  of  the  west  jetty,  600  feet  of  the  east 
jetty,  and  626  feet  of  pile  revetment  insiae  of  shore  line  were  built, 
and  282  feet  of  the  shore  end  of  the  west  breakwater  completed  prior 
to  June  30,  1900. 

In  the  summer  of  1898  the  Pittsburg,  Bessemer  and  Lake  Erie  Rail- 
road Company,  whose  terminal  is  at  this  harbor,  removed  all  the  old 
jetty  and  underlying  rock  in  the  channel  to  a  depth  of  not  less  than  20 
feet. 

In  August,  1899,  a  contract  was  entered  into  for  continuing  the  con- 
struction of  the  west  breakwater  as  far  as  the  funds  available  for  the 
purpose  would  allow. 

IJnder  this  contract  four  large  cribs  have  been  constructed  and  sunk 
in  place,  extending  the  breakwater  to  a  total  length  of  about  1,032  feet. 
The  superstructure  has  not  yet  been  completed  upon  the  new  work. 
This  leaves  about  222  feet  of  the  west  wing  of  the  breakwater  to  be 
constructed,  including  the  pierhead.  No  work  has  been  done  upon 
and  no  funds  have  jet  been  provided  for  the  east  breakwater  required 
by  the  project,  which  is  to  be  1,050  feet  in  length. 

On  July  2,  1900,  an  allotment  of  $3,000  was  made  from  the  appro- 
priation for  emergencies  in  river  and  harbor  works,  act  of  June  6, 
1900,  to  dredge  away  the  bar  that  had  formed  beyond  the  jetties. 
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About  10,000  cubic  yards  of  material  was  removed  and  a  ^ood  channel 
formed.  At  the  opening  of  navigation  in  the  spring  of  1901  it  was 
found  that  the  bar  had  re-formed,  and  an  additional  allotment  of  $2,500 
was  made  to  remove  it.  This  work  was  done  between  May  24  and 
June  7,  furnishing  a  channel  20  feet  in  depth  and  of  a  width  equal  to 
that  between  the  jetties. 

Frequent  dredging  will  be  necessary  until  the  completion  of  the 
works  proposed,  and  even  then  it  mav  be  required  periodically. 

The  growth  of  commerce  at  this  harbor  has  been  most  remarkable. 
In  1893  it  amounted  to  nothing.  In  1900  the  receipts  and  shipments 
aggregated  3,322,607  tons,  and  the  harbor  is  scarcely  able  to  hold  the 
number  of  vessels  that  desire  to  enter  it.  It  seems  desii*able  to  push 
the  improvement  to  completion  as  i-apidly  as  possible,  and  in  the  mean- 
time to  provide  a  sufficient  sum  for  maintenance  of  the  channel  by 
dredging. 

July  1, 1900,  balance  unexpended |95, 165. 56 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
and  harbor  act  approved  June  6,  1900 5, 500. 00 

100,666.56 
June  30,  1901,  amount  expended  during  fiscal  year 47, 450. 07 

July  1,  1901,  balance  unexpended 53, 215. 49 

July  1,  1901,  outstanding  liabilities 16,707.91 

July  1,  1901,  balance  available 36,507.58 

July  1,  1901,  amount  covered  by  uncompleted  contracts 31, 838. 19 

Amount  (estimated)  required  for  completion  of  existing  project 407, 000. 00 

Amount  that  can  be  profitably  expendetl  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  11.) 

W.  Removing  simlceii  vessels  or  craft  obstrttcting  or  endanaerina  navi- 
gation.— {a)  Wreck  of  schooner  Benson, — In  June,  1899,  the  schooner 
Benson^  laden  with  coal,  was  sunk  in  Lake  Erie,  near  the  outer  end  of 
the  channel  over  the  outer  bar  at  Sandusky,  Ohio.  The  wreck  was 
removed  during  the  fiscal  year  ending  June  30, 1900,  but  the  inspection 
and  final  payment  was  not  made  until  the  past  fiscal  year. 

The  total  cost  of  removal  was  $2,572.92. 

(J)  Wreck  of  schooner  Dundee, — ^The  schooner  Dundee.,  a  large  vessel 
211  feet  long,  35  feet  beam,  and  16i  feet  depth,  was  wrecked  in  the 
night  of  September  11-12,  1900,  about  13  miles  off  the  harbor  of 
Cleveland,  Ohio.  It  went  down  in  68  feet  of  water  and  rested  on  an 
even  keel.  Two  of  its  masts  were  standing  and  showed  well  above 
water,  and  with  the  attached  wreckage  formed  an  obstruction  to 
navigation. 

An  allotment  for  the  removal  of  the  dangerous  portions  of  the  wreck 
was  made  and  the  work  was  completed  September  16,  1900,  the  total 
cost  being  $500. 

((?)  Wreck  of  dump  scow  hi  Cler^eland  Harboi^  Ohio. — ^In  the  night 
of  September  18-19, 1900,  a  dump  scow  belonging  to  the  L.  P.  &  J.  A. 
Smith  Company  sunk  in  the  harbor  of  Cleveland,  about  500  feet  north 
of  the  Lake  Shore  bridge.     It  was  a  dangerous  obstruction  to  naviga- 
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tion  and  preparations  were  made  for  it«5  removal,  but  it  was  finally 
raised  and  removed  by  its  owners  on  December  3,  1900,  without  cost 
to  the  United  States. 
(See  Appendix  Q  Q  12.) 

EXAMINATIONS  AND    SURVEYS   MADE   IN   CX)MPLIANCE   WITH  EMERGENCY 
RIVER  AND   HARBOR  ACT   APPROVED  JUNE   6,  1900. 

Preliminary  examinations  and  surveys  of  the  following  localities 
were  made  by  the  local  engineer  and  reports  thereon  submitted: 

1.  Pi'dirmiiary  exaiaumtUm  and  sarrey  of  Sandiisky  Harbor ^  Ohio^ 
with  a  view  to  iiiaintalnln^  a  chamiel  21  feet  deep  at  mean  lake  level 
with  a  width  of  JfiOfeet  in  tJie  approaches  to  the  harbor  front  and  SOO 
feet  in  the  liarbor  channel, — Cofonel  Smith  submitted  reports,  dated 
August  22  and  November  17,  1900,  respectively.  He  submits  a  plan 
for  improvement  at  an  estimated  cost  of  $781,000  and  $10,000  annually 
for  mamtenance  for  the  first  five  years.  The  reports*  were  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  120,  Fifty -sixth  Congress, 
second  session.     (See  also  Appendix  Q  Q 13. ) 

2,  Preliminary  examination  and  survey  oj  Cleveland  Harbor^  Ohio^ 
with  a  view  to  the  further  improvement,,  etc, — Colonel  Smith  submitted 
reports,  dated  August  17  and  November  17,  1900,  respectively.  He 
presents  projects  for  improvement  as  follows: 

For  construction  of  breakwater,  etc.,  to  provide  a  safer  and  better  entrance, 

estimated  to  cost  according  to  one  plan $695, 587 

According  to  alternate  plan 1, 001, 727 

For  extension  eastward  of  breakwater  now  under  construction  to  provide 

additional  harbor  room,  according  to  one  plan 3,  785, 869 

According  to  alternate  plan 3, 858, 069 

The  reports  were  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  118,  Fifty-sixth  Congress,  second  session.  (See  also  Ap- 
pendix Q  Q  14.) 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  OF  CERTAIN 
RIVERS  AND  HARBORS  IN  Wi^>^TERN  NEW  YORK. 

This  district  was  in  the  charge  of  Maj.  T.  W.  Symons,  Corps  of 
Engineers.  Division  Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engi- 
neers (now  brigadier-general,  Chief  of  Engineers,  United  States 
Army),  to  llav  3,  1901,  and  Col.  Charles  R.  Suter,  Corps  of  Engineers, 
since  May  9,  1901. 

1,  Harbor  at  Erie,,  Pa, — In  its  original  condition  the  harbor  of  Erie 
was  landlocked,  the  only  entrance  being  to  the  east.  The  channel  was 
narrow  and  tortuous,  variable  in  position,  with  a  depth  of  about  6 
feet. 

The  original  project  approved  March  26,  l<s24,  provided  for  closing 
the  eastern  end  of  the  harbor  by  means  of  a  breakwater  in  which 
there  should  be  an  opening  200  feet  wide,  and  for  extending  to  deep 
water  in  the  lake  two  parallel  piers,  one  on  each  side  of  the  opening. 
The  project  also  includes  the  necessary  work  of  dredging  to  keep  the 
channel  open,  making  the  necessar}^  repairs  to  existing  structures,  and 
maintaining  Presque  Isle  Peninsula. 

This  project  was  modified  by  the  river  and  harbor  act  of  March  3, 
1899,  and  now  requires  the  harbor  and  entrance  to  be  dredged  to  a 
depth  of  20  feet,  the  north  and  south  piers  to  be  extended  600  and 
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1,000  feet,  respectively,  and  four  protection  jetties  to  be  built  along 
the  outer  edge  of  Presque  Isle  Peninsula. 

The  estimated  cost  of  completing  the  modified  project  was  $377,000. 

At  the  close  of  the  fiscal  year  1,210  feet  of  wooden  superstructure 
on  north  pier  had  been  replaced  with  concrete,  the  pier  had  been 
extended  510  feet,  one  protection  jetty  had  been  built,  the  channel 
dredged  20  feet  deep,  and  the  basin  partly  dredged. 

The  total  amount  expended  on  the  harbor  to  June  30,  1900,  was 
$1,021,271.17.  It  is  impracticable  to  separate  the  cost  of  construction 
and  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  18i  feet. 

The  following  table  gives  the  total  arrivals  and  departures,  including 
tonnage  for  the  past  ten  years,  as  compiled  from  Annual  Reports  of 
the  Chief  of  Engmeers: 


Year. 

Number, 

Tonnage. 

Year. 

Number. 

Tonnage. 

1891 

2,487 
2,180 
1,677 

2,  ear 

2,936 

2.480,853 
2,409,»15 
1,701,542 
8,069,545 
3,323,672 

1896 

3,100 
3,133 
2,939 
8,200 
2,709 

3,323,672 

1882 

1897 

4,051,984 

1898 

1898 

3,989,019 

1894 

1899 

3,961,794 

1896 

1900 

3,403,812 

July  1,  1900,  balance  unexpended $50,312.95 

June  30,  1901,  amount  expended  during  fiscal  year 30, 702. 08 

July  1, 1901,  balance  unexpended 19, 610. 87 

Amount  (estimated)  required  for  completion  of  existing  project 252, 000. 00 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  ad<iition  to 

the  balance  unexpended  July  1,  1901 125,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and'  harbor  act  of  1899. 

(See  Appendix  R  R  1.) 

)?.  Harbor  at  Dunkirk^  N.  Y. — ^The  harbor  at  Dunkirk  is  naturally 
a  simple  indentation  of  the  south  shore  of  Lake  Erie.  It  lies  between 
Point  Gratiot  on  the  west  and  Battery  Point  on  the  east.  Between 
the  two  points  is  a  distance  of  9,600  feet,  and  the  maximum  breadth 
of  the  bay  behind  the  line  of  the  two  headlands  is  3,600  feet.  The 
general  depth  of  water  in  the  bay  was  about  10  feet.  The  bay  is 
underlaid  with  rock  at  an  average  depth  of  16  to  16  feet.  The  object 
of  the  improvement  is  to  form  an  artificially  protected  harbor  in  this 
indentation  or  bay. 

The  existing  project,  approved  November  30,  1870.  provides  for  a 
detached  breatwater  2,860  feet  long,  one  part  of  wnich,  2,300  feet 
long,  was  to  be  nearly  parallel  with  the  shore;  the  other  part,  660  feet 
long,  to  be  nearly  parallel  with  the  axis  of  the  channel  entrance. 

This  breakwater  and  the  pier  already  built  were  to  form  the  harbor, 
and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13  feet 
deep. 

All  the  works  now  existent  at  Dunkirk  have  been  built  according  to 
this  plan.  The  project  adopted  by  Congress  and  provided  for  by  the 
river  and  harbor  act  of  June  3, 1896,  consisted  in  completing  the  break- 
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water,  as  before  planned,  by  the  addition  of  360  feet  to  its  eastern  end 
and  adding  the  channel  arm,  560  feet  long,  and  in  addition  thereto 
dredging  an  entrance  channel  and  a  harbor  basin,  containing  in  all 
about  65  acres,  to  a  depth  at  mean  lake  level  suitable  for  vessel  draw- 
ing 16  feet.  This  work  was  completed  in  1898  at  a  total  cost  of 
$389,060.55. 

The  total  amount  expended  on  the  harbor  to  June  30,  1900,  was 
1960,643.38. 

It  is  impracticable  to  separate  the  cost  of  construction  and  mainte- 
nance.    No  work  was  done  during  the  past  fiscal  year. 

The  old  timber  breakwater  and  pier  will  soon  need  repair,  to  pro- 
vide for  which  an  estimate  is  submitted. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  16  feet. 

The  following  table  gives  the  total  arrivals  and  departures,  includ- 
ing tonnage,  for  the  past  ten  years,  as  compiled  from  the  Annual 
Reports  or  the  Chief  oi  Engineers: 


Year. 

Number. 

Tonnage. 

Year. 

Number. 

Tonnage. 

1891 

96 
68 
137 
76 
69 

24,465 
13,756 
19,158 
18,763 
15,650 

1896 

42 
197 
180 
192 

278 

12,160 
14,745 
22,005 
82,783 
107,316 

Ig92               

1897 

1893 

1898 

1894                 

1899 

1895 

1900 

July  1, 1900,  iMilance  unexpended $1,694.10 

June  30, 1901,  amount  expende<i  during  fiscal  year 32o.  49 


July  1, 1901,  balance  unexpende<l 1, 370. 61 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  R  2.) 

3.  Ilarboi*  at  Buffalo^  N,  Y. — Buffalo  Creek  was  the  original  har- 
bor of  the  port  of  Buffalo.  In  its  original  condition  it  was  shallow 
and  closed  by  a  gravel  bar  for  most  of  the  year.  The  original  Gov- 
ernmental project  for  the  improvement  of  this  harbor  was  adopted  in 
1826,  and  provided  at  first  for  the  construction  of  piers  on  the  north 
and  south  sides  of  Buffalo  Creek.  Subsequently  a  masonry  sea  wall, 
running  south  from  the  shore  end  of  the  south  pier,  was  proposed  and 
built.  In  1868  a  detached  breakwater,  about  2,500  feet  lakeward  from 
the  light-house,  to  extend  south  a  distance  of  4,000  feet,  was  proposed 
and  adopted.  In  1874  it  was  detenmined  to  extend  this  breakwater  to  a 
total  length  of  7,600  feet.  This  breakwater  has  now  its  full  proposed 
length,  tne  final  extension  of  806  feet  having  been  built  in  1898.  It 
runs  parallel  with  the  shore  and  about  half  a  mile  distant  from  it.  In 
1874  it  was  also  proposed  to  build  a  shore  arm  to  the  breakwater,  the 
inshore  end  to  consist  of  pile  work  near  shore  and  crib  work  in  deeper 
water.  Upon  reaching  the  16-foot  contour  line  in  the  lake  this  shore 
arm  was  planned  to  continue  in  a  direction  making  an  angle  of  45 
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degrees  with  the  shore  and  to  overlap  the  south  end  of  the  breakwater, 
leaving  an  opening  of  150  feet.  In  1886  a  project  was  approved  for 
replacing  with  concrete  the  wooden  superstructure  as  soon  as  it  became 
badly  decayed.     To  date  4,894.13  feet  has  been  so  replaced. 

In  1895  a  new  project  was  adopted  for  the  improvement  of  Buffalo 
Harbor.  The  project  consists  oi  the  abandonment  of  the  shore  arm 
and  the  extension  of  the  breakwater  from  its  present  southern  end  to 
Stony  Point.  The  report  of  the  Board  and  details  of  its  plans  are  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  page 
3153  et  seq.  The  river  and  harbor  act  of  June  3,  1896,  added  to  the 
project  of  the  Board  of  Engineers  by  providing  for  the  construction 
of  a  further  length  of  the  sand-catch  pier,  extending  it  to  the  established 
pierhead  line. 

The  project  now  in  force  for  the  improvement  of  Buffalo  Harbor  is: 

(a)  To  maintain  existing  stnictures,  making  the  requisite  minor 
repairs,  and  replacing  the  wooden  superstructure  of  the  breakwater 
with  concrete  when  necessaiy. 

(J)  To  build  an  extension  of  the  breakwater  from  its  present  south- 
ern end  to  Stony  Point,  leaving  the  necessary  openings  for  the  con- 
venience of  commerce. 

(<?)  To  extend  the  sand-catch  pier  to  the  established  pierhead  line. 

A  new  concrete  superstructure  will  be  placed  on  1,400  feet  of  the 
south  pier  during  the  present  season,  a  contract  having  been  made 
with  tne  Buffalo  Dredging  Company  for  the  work. 

About  1,800  feet  of  timber  crib  superstructure  on  the  south  harbor 
section  of  the  breakwater  will  be  replaced  with  a  concrete  superstruc- 
ture during  the  present  year,  having  been  wrecked  by  the  severe  storms 
of  last  fall.  A  contmct  was  made  with  the  Buffalo  Dredging  Company 
for  the  work  April  10,  1901,  and  they  have  commenced  operations. 

The  total  amount  expended  by  the  United  States  on  tne  improve- 
ment of  Buffalo  Harbor  to  June  30,  1900,  was  $3,626,906.20.  It  is 
impracticable  to  separate  the  cost  of  construction  and  maintenance. 

A  very  good  harbor  has  been  obtained.     The  principal  features  are 

north  and  south  piers  at  the  mouth  of  Buffalo  Creek,  in  which  most 

of  the  business  or  the  port  is  done;  also  an  outer  breakwater  7,608.6 

feet  long,  built  of  timber  and  stone;  the  new  north  breakwater,  2,200 

.  feet  long,  and  the  main  breakwater  extension  now  under  way. 

A  sea  wall  5,400  feet  long  was  built  along  the  lake  shore  south  of 
the  harbor  entrance,  and  a  sand-catch  pier  of  piles  and  stone,  1,147 
feet  long,  built  out  from  the  shore. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  20  feet.  The  commerce  of  Buffalo  is  enormous.  During  the 
year  the  arrivals  and  departures  of  vessels  by  lake  and  river  aggi'e- 
gated  in  number  9,973  and  in  tonnage  10,701,228. 

The  arrivals  and  departures  of  canal  boats  by  the  Erie  Canal  were 
6,842.  The  principal  receipts  by  lake  and  river  were  wheat,  corn, 
flour,  oats,  iron  ore,  lumber,  copper,  pig  iron,  glucose,  lard,  and  pork. 
The  total  receipts  amounted  to  7,425,876  tons. 

The  shipments  by  lake  were  principally  coal,  sugar,  salt,  and  cement, 
and  aggregated  2,f90,533  tons. 

For  comparison  the  following  table  is  given,  showing  amvals  and 
departures  by  lake  and  canal  and  the  tonnage  for  the  past  five  years: 
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Lake. 

Canal. 

Number. 

Tonnage. 

Number. 

Tonnage. 

1896 

10,446 
10,778 
10,708 
10,417 
9,978 

11,053,206 
11,299,091 
12,040,993 
10,481,043 
10,216,407 

11,576 
9,218 
8,338 
7,506 
6,842 

1,670,748 
1,207,964 
1,116,407 
1,083,170 

888,318 

1897 

1898 

1899 

1900 

The  grand  tx)tal  of  the  commerce  of  Buffalo  carried  on  hy  lake, 
river,  and  canal  for  the  seasons  of  1899  and  1900  is  as  follows: 


Arrivals  and  de- 
partures. 

Receipts  of  freight. 

Shipments  of  freight. 

1899. 

1900. 

1899. 

1900. 

im 

1900. 

TjBkkfi  and  river 

10,417 
7,506 

9,973 
6,842 

Tom. 
7,161,166 
341,736 

Tons. 
7,425,874 
365,725 

Ttnis. 
3,415,491 
691,484 

Tom. 
2,790,533 
522,693 

Canal 

Total 

17,923 

16,815 

7,502,902 

7,791,601 

4,106,925 

3. 313, 126 

Total  receipts  and  shipments  1899, 11,609,827  tons;  1900, 11,104,727 
tons.  The  amount  of  wheat  and  breadstuffs  going  east  by  canal  in 
1895  was  the  lowest  for  many  years,  and  the  canal  freights  were  the 
lowest  ever  known,  the  average  rate,  Buffalo  to  New  York,  for  wheat 
and  com  having  been  only  2.2  cents. 

The  business  on  the  canal  picked  up  during  1896,  but  it  has  gradu- 
ally decreased  since  to  nearly  the  amounts  of  freight  and  rates  reached 
in  1896. 

July  1,1900,  balance  unexpended... $742,583.17 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1901 400, 000. 00 


June  30,  1901,  amount  expended  durinj?  fiscal  year  , 


1,142,583.17 
382,184.46 


July  1 ,  1901,  balance  unexpended 760, 398.  71 

July  1,  1901,  amount  covered  by  uncompleted  contracts 919, 528. 65 

Amount  (estimated)  reauired  for  completion  of  existing  project 343, 506. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 : 

For  works  of  improvement 1200, 000. 00 

For  maintenance  of  improvement 25, 000. 00 

225,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897,  ana  of  section  7  of  tne  river  and  harbor  act  of  1899. 

(See  Appendix  R  R  3.) 

-4.  Buffalo  entrance  to  Erie  Basin  and  Bla/ik  Rock  Ilarhor^  New 
YorJc.—^h^  first  appropriation,  $50,000,  for  this  improvement  was 
made  March  3,  1899,  the  item  of  the  act  being  as  follows: 

For  improvement  of  the  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor, 
New  York,  fifty  thousand  dollars:  Provided,  That  a  contract  or  contracts  may  be 
entered  into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  neces- 
sary for  the  completion  of  said  project,  in  accordance  with  the  recommendation  of  the 
Secretary  of  War,  House  Document  Number  Seventy-two,  Fifty-fifth  Congress,  first 
session,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  agsr^gate  one  nundred  and  ninety -eight  thousand  one  hundred  and 
thirteen  dollars  and  eighty  cents,  exclusive  of  the  amount  herein  appropriated. 
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An  appropriation  of  $191,701.25  was  made  June  3,  1896,  to  com- 
plete the  work. 

The  adopted  project  is  to  build  a  breakwater  about  2,200  feet  lon^, 
covering  and  protecting  the  entmnce  to  Erie  Basin  and  Black  Rock 
Harbor  and  the  lake  front  of  Buffalo  Harbor  between  the  State  struc- 
tures known  as  the  Erie  Basin  breakwater  and  the  Bird  Island  pier. 

Contract  was  made  with  James  B.  Donnelly  on  August  4,  1900,  for 
building  the  breakwater,  and  work  commenced  at  once.  The  structure 
was  completed  June  4,  1901. 

The  amount  expended  to  June  30,  1900,  was  $96,152.54,  all  for  con- 
struction. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  locality  under  improvement  at  mean  low  water  June  30,  1901,  was 
17  feet. 

For  commercial  statistics  see  report  on  Buflfalo  Harbor. 

July  1,  1900,  balance  unexpended 1145,548.71 

June  30,  1901,  amount  expended  during  fiscal  year 140, 125. 56 

July  1,  1901,  balance  unexpended 5, 423. 66 

(See  Appendix  R  R  4.) 

5.  Tonawanda  Harbor  and  Niagara  River ^  New  York, — In  its  orig- 
inal condition  the  navigation  of  Niagara  River  from  Lake  Erie  to 
Tonawanda  was  obstructed  by  several  reefs  and  shoals,  which  materi- 
ally limited  the  draft  of  vessels  traversing  it.  The  water  in  the  harbor 
between  Tonawanda  Island  and  the  mainland  was  shoal,  and  the  river 
in  some  places  had  a  veiy  swift  current. 

The  object  of  the  project  undertaken  is  to  provide  a  navigable  chan- 
nel from  the  head  of  Niagara  River  at  Lake  Erie  to  the  north  line  of 
the  village  of  North  Tonawanda,  and  to  dredge  Tonawanda  Harbor  to 
a  depth  permitting  its  use  by  vessels  of  16  feet  draft. 

The  aaopted  project  of  April  11,  1888,  is  to  remove  obstructions  so 
as  to  make  a  channel  400  feet  wide  and  18  feet  deep,  which  includes 
work  at  the  following  places: 

{a)  On  the  Horseshoe  Reef,  at  the  entrance  to  Niagara  River. 

(b)  On  the  shoal  at  the  head  of  Strawberry  Island. 

((?)  At  a  few  shoal  places  abreast  of  the  lower  end  of  Rattlesnake 
Island. 

{d)  The  full  width  of  the  river  between  Tonawanda  Island  and  the 
mainland  along  the  entire  front  of  Tonawanda. 

The  cost  of  the  work  estimated  in  1891  was  $1,162,987.93.  This  does 
not  include  the  work  necessary  between  Tonawanda  Island  and  the 
north  line  of  the  village  of  North  Tonawanda.  The  amount  expended 
on  the  general  project  up  to  June  30,  1900,  was  $413,671.23,  all  for 
excavation. 

At  this  time  the  channels  through  the  Horseshoe  Reef  and  the  chan 
nel  through  the  reef  at  Strawberry  Island  had  been  completed  to  a 
depth  of  18  feet  and  width  of  400  feet.    No  change  in  depth  was  made 
during  the  past  year. 

Tonawanda  Harbor  has  been  dredged  20  feet  wide  to  a  depth  of  18 
feet  along  nearly  all  the  length  of  Tonawanda  Island  and  mainland 
front,  and  a  shoal  at  the  foot  of  Tonawanda  Island  removed. 

The  commerce  of  Tonawanda  is  large.  During  the  year  1900  there 
were  entered  and  cleared  1,893  lake  craft,  with  a  tonnage  of  953,613 
tons.     The  receipts  were  principally  lumber,  iron  ore,  and  limestone, 
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and  aggregated  961,573  tons.    The  shipments  from  Tonawanda  amount 
to  very  littleT 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  15  feet. 

July  1,  1900,  balance  unexpended 111,328.77 

June  30,  1901,  amount  expended  during  fiscal  year 9, 614. 06 

July  1,  1901,  balance  unexpended 1, 714. 71 

Amount  (estimated)  required  for  completion  of  existing  project 727, 987. 93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1 ,  1901 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  R  R  5.) 

6.  Niagara  River  fram  Tonawanda  to  Port  Day^  New  York. — ^Port 
Day  is  the  inlet  to  the  old  hydraulic-power  canal  at  Niagara  Falls.  It 
is  not  and  never  has  been  a  practicable  port  of  commerce,  owing  to  its 
shallow  water  and  its  proximity  to  the  nead  of  Niagara  Falls. 

From  Port  Day  up  the  river  in  front  of  the  city  of  Niagara  Falls 
is  veiy  shallow  and  with  rock  bed  until  Conners  Island  is  reached. 
Between  Conners  Island  and  the  main  shore  is  a  snug  little  harbor  of 
about  5  acres,  with  a  depth  of  12  feet  at  mean  river  stage  and  with  a 
maximum  depth  of  about  18  feet. 

By  act  of  Congress  of  August  18,  1894,  provision  was  made  for 
improving  Niagara  River  from  Tonawanda  to  Port  Day,  with  a  view 
to  obtaining  a  channel  of  12  feet  depth  to  Schlosser's  dock. 

The  project  as  it  now  stands  is,  therefore,  to  jprovide  a  channel  12 
feet  in  depth  at  low  water  and  200  feet  in  width  from  Schlosser's  dock, 
back  of  Conners  Island,  through  to  Tonawanda  by  the  American  chan- 
nel of  the  Niagara  River.  This  project  is  recognized  by  the  river  and 
harbor  act  of  June  3,  1896.  The  total  cost  of  uie  work  contemplated 
by  the  project  is  $95,000. 

Up  to  June  30,  1900,  there  had  been  expended  on  the  project 
$58,210.86,  all  for  excavation.  A  channel  12  leet  deep  at  mean  river 
level  and  200  feet  wide  has  been  completed  the  entire  length  of  the 
Conners  Island  shoal,  about  1,700  feet,  and  a  channel  12  feet  deep  and 
150  to  170  feet  wide  through  the  Cayuga  Island  shoal.  No  work  has 
been  done  during  the  past  year. 

The  commerce  involved  m  the  improvement  is  very  small.  During 
the  3'^ear  the  total  arrivals  and  depai-tures  were  110,  most  of  which 
were  small  excursion  boats.  Whatever  benefit  the  work  confers  will 
be  upon  future  commerce. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  12  feet. 

July  1,1900,  balance  unexpended. 11,789.14 

June  30, 1901,  amount  expended  during  fiscal  year 1, 430. 65 

July  1, 1901,  balance  unexpended 358. 49 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 10, 000. 00 

Submitted  in  compliance  with  requirenuente  of  sundry  dvil  act  of  June 

4,1897. 

(See  Appendix  JJR  6.) 
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EXAMINATION    AND    SURVEY    MADE    IN    COMPLIANCE   WITH    EMERGENCY 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Reports  on  preliminary  examination  and  survey  of  Lake  Erie 
entrance  to  Black  Rock  Hwrhor  and  Erie  Ba%in^  New  York^  were  sub- 
mitted through  the  division  engineer  by  Major  Symons  under  date  of 
July  6  and  November  8,  1900,  respectively.  He  submits  a  plan  for 
improvement  estimated  to  cost  as  rollows: 

For  channel  of  Erie  Basin $188,743 

For  branch  channel  and  basin  to  Black  Rock  Harbor 626, 900 

Total 814,643 

The  reports  were  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  125,  Fifty-sixth  Congress,  second  session.  (See  also  Appen- 
dix RR  7.) 

IMPROVEMENT  OF  HARBORS  ON  LAKE  ONTARIO  AND  OF  ST.  LAW- 
RENCE RIVER  AND  HARBORS  THEREON,  NEW  YORK. 

This  district  was  in  the  charge  of  Capt.  Graham  D.  Fitch,  Corps  of 
Engineers,  to  April  24,  1901,  and  in  the  temporary  charge  of  Maj. 
T.  W .  Symons,  Corps  of  Engineers,  since  that  date.  Division  Engineer, 
Col.  G.  L.  Gillespie,  Corps  of  Engineers  (now  brigadier-general, 
Chief  of  Engineers,  United  States  Army),  to  May  3,  1901,  and  Col. 
Charles  R.  Suter,  Corps  of  Engineers,  since  May  9,  1901. 

1,  Harbor  at  Wiho?)^  iV.  Y. — ^This  harbor  is  at  the  mouth  of  Twelve- 
mile  Creek.  In  its  original  condition  there  was  a  depth  on  the  bar  of 
1  foot.  In  1846  two  piers  were  built  by  private  enterprise  about  400 
feet  into  the  lake. 

The  original  project  of  1873  for  improvement  by  the  General  Gov- 
ernment was  to  extend  the  piers  to  the  12-foot  curve  in  Lake  Ontario 
and  to  dredge  a  channel  12  feet  deep  between  the  piers  and  to  deep 
water  in  the  creek,  at  an  estimated  cost  of  $90,000,  increased  in  1877  to 
$100,000.  January  10,  1900,  the  project  was  modified  to  obtain  and 
maintain  a  depth  of  10  feet  at  extreme  low  water  without  further 
extension  of  the  piers,  at  least  for  the  present. 

The  amount  expended  to  .June  30,  1900,  was  $71,793.19,  of  which 
$14,405.74  was  applied  to  maintenance  of  improvement. 

At  that  date  there  was  a  minimum  depth  of  9.3  feet  below  extreme 
low  water,  but  the  channel  is  not  stable  and  fills  rapidly  with  sand 
driven  by  storms. 

During  the  fiscal  \'ear  ending  Juno  30,  1901,  the  most  necessary 
repairs  were  made  to  the  decks  of  both  piers  and  44  linear  feet  of 
Wakefield  sheet  piling  was  driven  to  close  a  hole  under  two  cribs  in 
the  west  pier. 

The  maximum  draft  that  could  be  carried  into  this  harbor  at  mean 
low  water  June  30,  1901,  was  8  feet. 

The  following  is  a  statement  of  the  commerce  at  this  port  for  the 
years  given: 

Tons.  Tons. 

1890 1,258   1899 124 

1891 l,296i  1900 653 

1898 294i  , 
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July  1,  1900,  balance  unexpended 

June  30,  1901,  amount  expended  during  fiscal  year  . 


$707. 31 
707. 31 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement 2, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  S  1.) 

S.  Harbor  at  Charlotte^  N.  Y. — This  harbor  is  at  the  mouth  of  the 
Genesee  River.  In  its  original  condition  vessels  could  carry  only  8 
feet  across  the  bar. 

The  original  project  of  1829  was  to  scour  a  channel  12  feet  deep  across 
the  bar  by  constructing  parallel  piers  to  confine  and  direct  the  action 
of  spring  freshets.  The  present  project  of  1882  is  to  obtain  a  depth 
of  15  feet  by  extending  the  two  piers  a  total  of  3,260  feet  and  by 
dredging  (see  Annual  Report  of  the  Chief  of  Engineers  for  1881,  p. 
2457).  After  the  piers  had  been  extended  1,444  feet  the  project  was 
modified  July  18,  1896,  to  preserve  the  depth  b}'  dredging  without 
further  extension  of  the  piers  for  the  present,  and  March  2,  1897,  it 
was  again  modified  to  obtain  and  maintain  not  less  than  16  feet  and  not 
more  than  16i  feet  at  extreme  low  water. 

The  amount  expended  to  June  30,  1900,  was  $527,770.42.  It  was 
impracticable  to  separate  the  cost  of  construction  and  of  maintenance. 

At  that  date  there  was  a  minimum  depth  of  16  feet  below  extreme 
low  water  in  a  channel  width  of  100  feet. 

During  the  fiscal  year  ending  June  30,  1901,  two  allotments  were 
made  by  the  Secretary  of  War  from  the  appropriation  for  emergen- 
cies in  river  and  harbor  works— one  of  f  1,000  on  August  4,  1900,  for 
repairs  to  piers,  and  one  of  $2,600,  May  24,  1901,  for  dredging  the 
entrance  to  the  harbor.  Under  the  former  allotment  1441  cords  of 
stone  was  placed  in  depleted  pockets  in  the  west  and  east  piers,  and 
dredging  under  the  latter  was  in  progress  at  the  close  of  the  fiscal 
year.  June  30,  1901,  the  minimum  depth  that  could  be  carried  at 
mean  low  water  was  16  feet. 

The  following  is  a  statement  of  the  commerce  at  this  port  during 
the  last  ten  years: 


Tons. 

1891 480,407 

1892 400,956 

1893 347,288 

1894 400,492 

1896 369,417 


Tons. 

1896 444,557 

1897 385,981 

1898 483,850 

1899 447,428 

1900 399,605 

$557.98 


July  1,  1900,  balance  unexpentled - 

Amount  allotted  from  appropriation  contained  in  emerigency  river  and 
harbor  act  approved  June  6,  1900 3, 500. 00 

4,057.98 
June  30,  1901,  amount  expended  during  fiscal  year 2, 109. 35 

July  1,  1901,  balance  unexpended 1,948  63 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1901 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  S  S  2.) 
BNG  1901 38 
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3.  Harbor  at  Pultneyville^  N.  Y. — ^This  harbor  is  in  Salmon  Creek, 
Wayne  County,  N.  Y.  In  its  original  condition  the  depth  was  only 
20  inches  at  its  mouth. 

The  project  of  1871-72  was  to  protect  the  approach  to  the  creek  by 
building  two  piers  in  the  lake  of  timber  cribs  filled  with  stone,  and  to 
dredge  a  channel  10  feet  deep  from  the  10-foot  curve  in  the  lake  to 
the  mouth  of  the  creek,  at  an  estimated  cost  of  f  59,000,  increased  in 
1875  to  f  71, 000  on  account  of  the  difficult  character  of  the  dredging. 

The  amount  expended  to  June  30,  1900,  was  $78,263.61,  of  which 
f 7,666. 65  was  applied  to  maintenance  of  improvement. 

At  that  date  the  governing  depth  was  3.5  feet  at  extreme  low  water. 

The  work  done  during  the  fiscal  year  consisted  in  the  removal  of 
3,390  cubic  yards  of  sand  and  gravel  from  a  cut  960  feet  long,  20  feet 
wide,  and  8  feet  deep  below  extreme  low  water. 

The  maximum  draft  that  could  be  carried  over  the  improvement  at 
mean  low  water  June  30,  1901,  was  3  feet. 

July  1,  1900,  balance  unexpended $736.39 

June  30,  1901,  amount  expended  during  fiscal  year 736. 39 

(See  Appendix  S  S  3.) 

4.  Harbor  at  Oreat  Sodus  Bay^  New  York, — In  its  original  condition, 
the  channel  connecting  this  bay  with  Lake  Ontario  was  wide  and 
impracticable  for  vessels  drawing  over  8  feet. 

The  original  project  of  1829  was  to  narrow  the  entmnce  by  con- 
structing two  converging  breakwaters  and  deepen  it  to  12  feet  by 
building  two  parallel  piers  and  by  dredging.  Tne  present  project  of 
1882  is  to  obtain  a  depth  of  16  feet  at  extreme  low  water  bv  extending 
the  two  piers  a  total  of  1,100  feet  and  by  dredging.  (See  Annual 
Report  or  the  Chief  of  Engineers  for  1881,  p.  2442.^  After  the  piers 
haa  been  extended  519  feet  the  project  was  modifiea  July  18,  1896,  to 
restore  and  maintain  the  requisite  depth  of  15  feet  by  dredging,  with- 
out further  extension  of  the  piers  for  the  present. 

The  amount  expended  to  June  30,  1900,  was  $483,037.30,  of  which 
$74,785.50  was  applied  to  maintenance  of  improvement. 

At  that  date  there  was  a  minimum  depth  of  13  feet  at  extreme  low 
water  in  a  channel  width  of  60  feet. 

The  channel  was  redredged  in  the  summer  and  early  fall  of  1900 
and  the  harbor  was  surveyed.  The  maximum  draft  that  could  be  car- 
ried in  at  mean  low  water  June  30,  1901,  was  12  feet. 

The  following  is  a  statement  of  commerce  at  this  port  for  the  last 
ten  years: 


Tons, 

1891 36,032 

1892 62,276 

1893 14,277 

1894 77,471 

1895 43,666 


Tom. 

1896 36,361 

1897 53,548 

1898 79,709 

1899 78,885 

1900 84,379 


July  1,  1900,  balance  unexpended $6,610.50 

June  30,  1901,  amount  expended  during  fiscal  year 3, 598. 54 

July  1,  1901,  balance  unexpended 3,011.96 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 7,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  S  4.) 
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6.  JTarbor  at  Little  Sodus  Bay^  New  York. — In  its  original  condition 
the  channel  connecting  this  bay  with  Lake  Ontario  was  about  150  feet 
wide  and  18  inches  deep. 

The  original  project  of  1854  was  to  deepen  the  channel  by  building 
two  parallel  piers  across  the  bar  to  the  15-foot  curve  in  the  lake  and  to 
connect  them  with  the  shore  by  riprap.  In  1867  this  project  was 
modified  to  provide  for  dredging  to  the  depth  of  12  feet.  The  present 
project  of  1882  is  to  obtain  a  depth  of  15  feet  by  extending  the  piers 
to  the  15-foot  curve  in  the  lake  and  by  dredging.  (See  Annual  Report 
of  the  Chief  of  Engineers  for  1882,  p.  2449.1  After  the  piers  had 
been  extended  835  feet  the  project  was  modified  June  29,  1898,  to 
restore  and  maintain  the  requisite  depth  of  15  feet  by  dredging  with- 
out further  extension  of  the  piei*s  for  the  present. 

The  amount  expended  to  June  30,  1900,  was  $335,722.51,  of  which 
$55,274.25  was  applied  to  maintenance  of  improvement. 

At  that  date  there  was  a  depth  in  the  channel  between  the  piers  of 
13  feet  at  extreme  low  water  m  a  channel  width  of  100  feet. 

The  channel  was  redredged  in  the  fall  of  1900,  and  the  maximum 
draft  that  could  be  carried  over  the  shoalest  part  of  the  locality  under 
improvement  June  30, 1901,  was  12  feet. 

The  following  is  a  statement  of  the  commerce  at  this  poi^t  for  nine 
years: 

Tons.  Tons. 


1891 134,241 

1892 101,324 

1893 66,345 

1894 63,595 

1895 63,708 


1896 65,418 

1897 68,888 

1898 50,339 

1899 81,969 


On  account  of  increased  commercial  activity  and  the  difiSculty  expe- 
rienced by  vessels  in  safely  entering  the  channel  between  the  piers  in 
their  present  condition,  work  under  the  permanent  project  for  pier 
construction  should  be  resumed.  It  is  proposed  to  extend  the  east 
pier  300  feet,  and  an  appropriation  of  $20,000  for  the  purpose  will  be 
required. 

July  1,  1900,  balance  unexpended $2,720.28 

June  30,  1901,  amount  expended  during  fiscal  year 1,646.18 

July  1,  1901,  balance  unexpended 1,074.08 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 6,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  S  5.) 

6.  Harbor  at  Oswego^  N.  T. — In  its  original  condition  this  harbor, 
consisting  of  an  inner  part  in  the  Oswego  River  which  was  navigable 
by  vessels  of  light  draft  only,  and  of  an  outer  part  fonning  a  cove  in 
the  lake,  had  no  protection  against  the  seas. 

The  original  project  of  1827  (completed  in  1829)  was  to  build  across 
the  cove  a  breakwater  of  timber  cribs  filled  with  stone.  Between  1830 
and  1838  a  superstructure  of  masonry  was  built  on  500  feet  of  the 
breakwater.  Between  1866  and  1869,  $41,000  was  expended  in  dredg- 
ing the  harbor  to  the  depth  of  12  feet  at  extreme  low  water.  Between 
1868  and  1870  the  light-house  pier  was  extended  north  437  feet.  In 
1881  an  outer  breakwater  was  completed,  having  a  lake  face  4,870  feet 
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long,  a  westerly  shore  return  916  feet  long,  and  an  easterly  return  246 
feet  long.  In  1881  a  project  was  adopted  to  build  an  east  breakwater, 
248  feet  of  which  was  constructed  in  1881  and  renaoved  in  1889.  In 
1885  and  1889  two  spurs  to  the  outer  breakwater,  100  and  150  feet  long, 
respectively,  were  completed.  In  1893  (sundry  civil  act  of  March  3) 
the  excavation  of  rock  m  the  river  was  added  to  the  project. 

The  present  project  of  1896,  as  subsequently  modified,  is:  First,  to 
build  an  east  breakwater  1,435  feet  long,  at  an  estimated  cost  of  f  197,000 
(acts  of  March  3, 1895,  and  June  3, 1896);  second,  to  narrow  the  breach 
made  in  the  outer  breakwater  in  1884  from  175  to  about  75  feet,  at  an 
estimated  cost  of  f  18,500  (June  20,  1896);  third,  to  carry  the  rock 
excavation  in  the  Oswego  River  farther  upstream  (March  3,  1897); 
fourth,  to  remove  part  of  the  island  between  Schuyler  and  Van  Buren 
streets  to  a  depth  of  15  feet,  also  to  excavate  rock  and  dredge  to  a  small 
extent  between  the  island  and  the  west  bank,  at  an  estimated  cost  of 
*12,000  (March  6,  1897,  and  act  of  March  3,  1899). 

The  amount  expended  to  June  30,  1900,  was  11,934,208.19.  It  is 
impracticable  to  separate  the  cost  of  construction  and  of  maintenance. 
At  that  date  there  were  5,857  feet  of  outer  breakwater  and  1,963  feet 
of  inner  breakwater,  foiming  an  outer  harbor  containing  38.9  acres 
and  an  inner  harbor  containing  9.35  acres  (including  the  Oswego  River), 
both  having  a  controlling  depth  of  14.5  feet  at  extreme  low  water. 

During  the  fiscal  year  ending  June  30,  1901,  the  1884  breach  was 
reduced  from  about  175  feet  to  about  125  feet  by  placing  on  its  west 
side  a  50-foot  crib:  the  removal  of  part  of  the  upper  island  in  the 
Oswego  River  was  commenced,  and  general  repairs  were  made  to  the 
outer  oreakwater.  The  repairs  to  that  structure  from  the  opening  of 
the  season  in  1901  to  June  30,  1901,  were  made  under  an  allotment  of 
$10,000  from  the  appropriation  for  emergencies  in  river  and  harbor 
works. 

June  30,  1901,  the  harbor  areas  remained  the  same  as  in  1900,  and 
the  maximum  draft  that  could  be  carried  at  extreme  low  water  over 
the  shoalest  part  of  the  locality  under  improvement  was  14  feet. 

The  following  is  a  statement  of  the  commerce  at  this  harbor  for  the 
last  ten  years: 


Tons. 

1891  826,813 

1892 964,240 

1893 947,688 

1894 829,469 

1896 749,576 


Tona. 

1896 783,972 

1897 706,806 

1898 615,503 

1899 716,763 

1900 576,160 


July  1,  1900,  balance  unexpended 1^28,404.68 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6,  1900 10,000.00 


38,404.68 
June  30,  1901,  amount  expended  during  fiscal  year 27, 516. 43 


July  1,  1901,  balance  unexpended 10, 889. 25 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  unexpended  July  1,  1901 150,000.00 

Submitted  in  complianc^e  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  S  6.) 
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7.  llarbai*  at  Cape  Vincent j  N.  T. — This  harbor  is  an  open  roadstead 
on  the  St.  Lawrence  River,  2i  miles  from  Lake  Ontario,  and  is  a  con- 
venient location  for  vessels  to  lie  during  storms  at  night  and  in  thick 
weather. 

The  original  project  of  1896  was  to  build  a  breakwater  parallel  to 
and  600  feet  from  the  railroad  wharf  1,600  feet  long,  at  an  estimated 
cost  of  $320,000.  On  May  13, 1899,  this  project  was  modified  to  build 
a  breakwater  parallel  to  and  500  feet  from  the  railroad  wharf  1,500 
feet  long,  at  an  estimated  cost  of  not  over  $200,000. 

The  amount  expended  to  June  30,  1900,  was  $854.39.  At  that  date 
a  trench  had  been  dredged  to  receive  410  linear  feet  of  breakwater  and 
partly  filled  with  stone. 

During  the  fisciil  year  ending  June  30, 1901,  the  filling  of  the  trench 
was  completed  and  410  linear  feet  of  breakwater  built.  The  maxi- 
mum draft  that  could  be  carried  over  the  locality  under  improvement 
at  mean  low  water  June  30, 1901,  was  19  feet. 

July  1,  1900,  balance  unexpended $49,145.61 

June  30,  1901,  amount  expended  during  fiscal  year 47, 316. 26 


July  1,  1901,  balance  unexpended 1, 829. 35 


Amount  (estimated)  required  for  comnletion  of  existing  project 150, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  S  S  7.) 

8,  SlwdU  in  tJie  St.  Lawrence  River  between  Ogden^ra  and  the  foot 
of  Lak^  Onta/rio. — In  its  original  condition  the  channel  of  the  St.  fiaw- 
rence  River  from  Sister  Island  li^ht  down  to  the  head  of  Brockville 
Narrows  was  obstructed  by  12  ledges,  on  which  the  depth  was  9i  feet 
to  16  feet  at  low  water. 

The  original  project,  act  of  September  19,  1890,  was  to  remove  to 
18  feet  below  the  zero  of  the  Ogdensburg  gauge  ledges  between  Sister 
Island  and  Crossover  lights,  at  an  estimated  cost  of  143,305.  In  1893, 
owing  to  the  discoveiy  of  several  outlying  spurs,  the  estimated  cost 
was  increased  to  $64,772.  By  the  act  of  June  3, 1896,  the  Droject  was 
extended  to  embrace  ledges  in  the  St.  Lawrence  between  Ogdensburg 
and  the  foot  of  Lake  Ontorio. 

April  13, 1897,  the  removal  of  the  obstructions  to  a  depth  of  1.4  feet 
greater,  i.  e.,  to  18  feet  below  the  zero  of  the  Oswego  gau^,  was 
included  in  the  project,  thereby  increasing  the  total  estimateacost  to 
$108,000. 

The  amount  expended  to  June  30,  1900,  was  $60,977.60. 

At  that  date  three  of  the  ledges  had  been  removed  to  18  feet  below 
the  zero  of  the  Oswego  gauge  and  five  to  18  feet  below  the  zero  of  the 
Ogdensburg  gauge. 

During  the  past  fiscal  year  six  ledges  were  removed  to  18  feet  below 
the  zero  of  the  Oswego  gauge. 

The  maximum  draft  that  could  be  carried  over  the  locality  under 
improvement  at  mean  low  water  June  30,  1901,  was  16  feet. 
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July  1,  1900,  balance  unexpended $7,022.40 

June  30,  1901,  amount  expended  during  fiscal  year 5, 911. 66 


July  1,  1901,  balance  unexpended 1, 110.  74 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  S  S  8.) 

9.  Harbor  at  Ogdenahurg^  New  York. — In  its  original  condition  the 
low- water  depth  in  tiiis  harbor  was  9  feet  in  the  channel  leading  to  the 
Oswegatchie  River,  10  to  12  feet  in  the  two  lower  entrance  channels, 
and  6  to  12  feet  along  the  city  front. 

The  original  project  of  1868  was  to  dredge  to  the  depth  of  12  feet, 
and  to  buud,  if  necessary,  5,500  linear  feet  of  piers,  at  an  estimated 
cost  of  f  100,000.  (See  Annual  Report  of  the  Chief  of  Engineers  for 
1868,  p.  271.)  The  piers  were  never  built.  The  project  of  1882  pro- 
vided for  dredging  the  channel  across  the  shoal  to  the  mouth  of  the 
Oswegatchie  to  16  feet  and  all  other  channels  to  15  feet  at  extreme 
low  water,  at  an  estimated  cost  of  f  76,000.  (See  Annual  Report  of 
Chief  of  Engineers  for  1882,  p.  2461.)  The  present  project  (see  An- 
nual Report  of  the  Chief  of  Engineers  for  1890,  p.  2872)  provided  for 
dredging  all  the  channels  to  a  depth  of  16.5  feet  below  the  zero  of  the 
Ogdensburg  gauge  (15  feet  below  the  zero  of  the  Oswego  gauge),  at 
an  estimated  cost  of  f  158,960.  The  project  was  modified  February 
27,  1897,  to  deepen  the  two  lower  entrance  channels  to  16  feet  below 
the  zero  of  the  Oswego  gauge,  and  by  act  of  March  3,  1899,  further 
modified  to  dredge  900  feet  of  the  channel  along  the  front  of  Ogdens- 
burg above  Franklin  street  to  but  14  feet  below  the  same  zero,  else- 
where the  projected  depths  to  remain  15  feet. 

The  amount  expended  to  June  30,  1900,  was  $290,548.45,  of  which 
f  33, 301. 15  was  applied  to  maintenance  of  improvement. 

At  that  date  the  controlling  depths  were:  in  the  two  lower  entrance 
channels  and  in  the  basin  in  front  of  the  Ogdensburg  Terminal  Com- 
pany's elevator,  16  feet;  in  the  channel  between  the  two  lower  entrance 
channels,  15  feet;  in  the  channel  along  the  city  front  between  the 
Oswegatchie  and  the  lower  harbor,  12  feet;  and  elsewhere,  14.5  feet. 

Twenty  thousand  cubic  yards  of  sand,  etc.,  was  redredged  in  Octo- 
ber and  November,  1900,  from  the  city  front  channel,  to  the  depth  of 
15  feet  below  the  zero  of  the  Oswego  gauge.  This  work  was  done  by 
William  J.  Daly,  of  Ogdensburg,  N.  i .,  under  supplemental  contract. 

The  maximum  draft  that  could  be  carried  over  the  improvement  at 
mean  low  water  June  30,  1901,  was  as  follows:  In  the  lower  entrance 
channels,  15  feet;  in  the  channel  along  the  citv  front,  12  feet;  else- 
where, 16  feet.  The  following  is  a  statement  of  the  commerce  at  this 
port  for  the  last  ten  years: 


TODfl. 


1891 699,748 

1892 625,846 

1893 908,048 

1894 736,084 

1895 693,825 


Tons. 

1896 886,438 

1897 866,035 

1G98 645,201 

1899 : 670,363 

1900 646,248 
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July  1»  1900.  balance  unexpended 16,807.11 

June  30,  1901,  amount  expended  during  fiscal  year 6, 170. 58 


July  1,  1901,  balance  unexpended 636. 53 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  unexpended  July  1,  1901 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  S  9.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH    EMERGENCY 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Preliminary  examinations  and  survey's  of  the  following  localities 
were  made  by  the  local  engineer  and  repoiiis  thereon  submitted  through 
the  division  engineer: 

i.  Ptdiminary  examination  and  survey  of  Grass  River ^  Nefio  York^ 
from  its  confluence  with  St,  Zavn^erice  River  to  Massena^  with  the 
vieio  of  obtaining  a  depth  of  21  feet. — Captain  Fitch  submitted  reports 
dated  August  2  and  November  29,  1900,  respectively.  He  presents  a 
project  for  improvement  at  an  estimated  cost  of  $200,000.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
151,  Fifty-sixth  Congress,  second  session.     (See  also  Appendix  S  S 10.) 

2.  Preliminary  examination  and  survey  of  St  Later ence  River ^  New 
Yorky  with  a  view  to  securing  a  navigable  depth  of  20  feet  in  the  south 
channel  at  the  head  of  Long  Sandt  island, — Captain  Fitch  submitted 
rej)orts  dated  August  2  and  December  1,  1900,  respectively.  The 
estimated  cost  of  the  improvement  proposed  is  $48,000.  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Doc.  No.  201, 
Fifty-sixth  Congress,  second  session.     (See  also  Appendix  S  S  11.) 

PACIFIC  COAST. 

IMPROVEMENT  OF  HARBORS  IN  CALIFORNIA  SOUTH   OF  SAN   FRAN- 
CISCO. 

This  district  was  in  the  charge  of  Capt.  James  J.  Meyler,  Corps  of 
Engineers.  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  to  November  23,  19()0,  and  Col.  Jared  A.  Smith,  Corps 
of  Engineer,  since  December  15,  1900. 

1,  San  Diego  Ha/rboT^  GaUfomia, — San  Diego  Harbor  is  just  to  the 
northward  of  the  national  boundary  of  Mexico  and  482  nautical  miles 
to  the  southward  of  San  Francisco. 

Before  the  adoption  of  the  present  project  the  work  carried  on  had 
for  its  object  the  preservation  of  the  harbor,  which  was  being  injured 
by  the  deposit  of  material  brought  down  the  San  Diego  River  during 
flood  stages,  and  for  this  purpose  a  diite  was  built  across  the  mouth  of 
the  river  and  a  new  channel  excavated,  causing  the  river  to  empty 
into  False  Bay.  This  work  was  completed  m  1876,  at  a  cost  of 
$79,798.72. 

The  present  project  for  the  improvement  of  the  harbor,  approved 
December  8  ana  30,  1890,  has  for  its  object  the  construction  or  a  jetty 
on  Zuninga  Shoal,  at  the  entrance  to  the  harbor;  the  maintaining  of  a 
channel  ^  feet  deep  at  mean  low  tide  and  500  feet  wide  through  the 
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middle  ground,  and  the  repairs  of  the  dike.  The  jetty  was  to  be  about 
7,500  feet  long,  extending  from  Coronado  Island  out  on  Zuninga 
Shoal,  with  a  view  to  gainmg  26  feet  at  mean  low  tide  on  the  outer 
bar,  where  the  survey  of  1887  showed  a  depth  of  21  feet. 

The  original  estimated  cost  of  this  improvement  was  $394,400,  but 
as  work  on  the  inner  half  of  the  jetty  progressed  under  the  different 
contracts  it  became  evident  that  this  sum  would  be  inadequate. 
Therefore,  under  date  of  June  2Q,  1900,  the  local  officer  was  authorized 
to  change  this  estimated  cost  to  $542,850. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
80,  1900,  was  $298,733.61,  and  the  jetty  had  been  carried  a  distance 
of  3,347  feet  seaward  up  to  high  water,  and  a  foundation  course  of 
brush  and  stone  1,678  feet  farther. 

Under  a  contract  for  extending  the  jetty,  22,408  tons  of  riprap  stone 
was  delivered  and  put  in  place  during  the  fiscal  year  ending  June  30. 
1901.  On  that  date  the  jetty  had  been  completed  for  a  distance  oi 
4,595  feet,  and  the  foundation  course  extendea  430  feet  farther. 

No  material  results  in  the  way  of  increased  depth  or  width  of  chan- 
nel over  the  outer  bar  are  as  yet  apparent  from  the  expenditures 
made  during  the  past  fiscal  year,  the  least  depth  still  being  22i  feet. 

The  commerce  of  this  harbor  was  152,777  tons  for  the  year  1900, 
this  being  an  increase  of  about  13  per  cent  over  that  of  the  previous 
year.  The  effect  on  commerce  of  tnis  work  of  improvement  will  be 
to  admit  of  the  entrance  of  deeper-draft  vessels,  and  to  make  their 
passage  safer  by  straightening  out  the  channel. 

Deterioration  of  channel  depth  has  occurred  in  the  cut  through  the 
middle  ground,  and  the  local  officer  estimates  the  cost  of  restoration 
at  $6,000. 

July  1,  1900,  balance  expended $58,766.39 

June  SO,  1901,  amount  expended  during  fiscal  year 57, 048. 07 

July  1,  1901,  balance  unexpended 1,718.32 

Ainotmt  (estimated)  required  for  completion  of  exigtiug  project 267, 850. 00 

Amoimt  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  T  T  1.) 

)8.  Deep-water  harbor  at  San  Pedro  Bay^  OaZifomia. — ^The  river 
and  harbor  act  of  June  3,  1896,  provided  for  the  appointment  ot  a 
Board  to  determine  upon  the  location  of  a  deep-water  narbor  for  com- 
merce and  refuge  in  Santa  Monica  Bay,  California,  or  at  San  Pedro, 
in  the  same  State,  the  decision  of  a  majority  of  the  Board  as  to  loca- 
tion to  be  final.  The  Board  was  to  make  plans,  specifications,  and 
estimates  for  said  improvement.  After  the  Board  nad  rendered  its 
decision  and  submitted  its  report  the  Secretary  of  War  was  empowered 
to  make  contracts  for  the  completion  of  the  selected  harbor  in  accord- 
ance with  the  project  of  the  Board,  at  a  cost  not  exceeding  in  the 
aggregate  $2,900,000. 

In  accordance  with  the  provisions  of  this  act  a  Board  was  appointed, 
which  submitted  its  report  March  1,  1897,  deciding  in  favor  of  San 
Pedro  Bay.  The  report  of  the  Board  is  printed  in  Senate  Doc.  No. 
18,  Fifty-fifth  Congress,  first  session. 
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On  August  12,  1898,  a  contract  was  entered  into  with  Messrs.  Held- 
maier  &  Neu.  of  Chicago,  111.,  for  the  construction  of  the  entire 
breakwater,  tne  price  bid  by  them  being  $1,303,198.64.  The  con- 
tractors were  to  commence  work  on  or  before  November  12,  1898,  and 
they  were  to  so  prosecute  it  as  to  earn  each  year  the  money  appropri- 
ated by  Congress. 

This  contract  was  annulled  on  March  19,  1900,  the  contractors  hav- 
ing failed  to  attain  the  rate  of  progress  required  by  the  specifications. 

Up  to  the  close  of  the  fiscal  year  ending  June  80,  1900,  $51,537.43 
had  been  expended,  and  the  construction  of  the  breakwater  was  con- 
tinued during  the  year  by  the  deposit  of  about  79,020  tons  of  stone, 
making  the  total  amount  deposited  to  that  date  84,581  tons. 

On  June  7,  1900,  a  contract  for  continuing  and  completing  the  con- 
struction of  the  breakwater  was  entered  into  with  the  California  Con- 
struction Company,  of  San  Francisco,  Cal.,  and  the  same  was  approved 
by  the  Chief  of  Engineers  on  June  27,  1900;  time  of  commencement 
of  work  to  be  August  4,  1900;  rate  of  progress  to  be  as  required  by 
the  specifications. 

Under  this  contract  190,260  tons  of  stone  has  been  delivered  and 

E laced  in  the  substructure  in  the  west  arm  of  the  breakwater,  and  the 
reakwater  has  been  more  or  less  built  up  for  a  distance  of  2,700  feet 
from  its  westerly  extremity. 

The  commerce  of  San  Pedro  Harbor,  heretofore  simply  an  anchorage 
ground  in  open  roadstead,  is  so  intimately  connected  with  that  of  Wil- 
mington Harbor  that  reference  is  made  thereto  for  statistics  on  same. 
The  effect  on  conmaerceof  this  work  will  be  to  afford  a  place  of  refuge, 
easy  of  access  and  secure  from  storms,  for  coastwise  and  deep-draft 
vessels,  and  a  protected  harbor  of  about  1  square  mile  in  ai-ea  ror  the 
commerce  of  the  latter  class  of  vessels.  Vessels,  while  waiting  for  a 
favorable  tide  in  order  to  enter  the  inner  harbor  of  San  Pedro,  are 
now  anchoring  in  the  lee  of  the  2,700  feet  of  the  more  or  less  built-up 
portion  of  the  breakwater. 

July  1,1900,  balance  unexpended 1562,607.23 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1901 146, 000. 00 

708, 607. 23 
June  30, 1901,  amount  expended  during  fiscal  year 133, 753. 89 

July  1,1901, balance  unexpended 574,853.34 

July  1, 1901, outfltanding  liabilities 24,691.20 

July  1, 1901,  balance  available 550,162.14 

July  1, 1901,  amount  covered  by  uncompleted  contracts 2, 454, 655. 57 

Amount  (estimated)  required  for  completion  of  existing  project 1, 904, 493. 43 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  T  T  2.) 

3,  WUmimgUyii  Harbor^  California, — Wilmington  is  situated  at  the 
head  of  a  small  estuary  whicii  has  its  outlet  in  Ae  bay  of  San  Pedro, 
and  is  393  nautical  miles  to  the  southward  of  San  Francisco. 

Previous  to  the  commencement  of  the  improvement,  in  1871,  there 
was  a  depth  of  less  than  2  feet  of  water  at  low  tide  at  the  entrance. 
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The  original  project,  approved  July  1, 1871,  contemplated  gaining  a 
depth  of  10  feet  at  mean  low  tide. 

In  1881  a  further  project  to  increase  depth  of  channel  from  10  to  15 
feet  at  mean  low  tide  by  dredging  a  reef  and  between  the  jetties,  rais- 
ing existing  works,  and  extending  the  jetties  to  18  feet  of  water  in 
San  Pedro  Bay  was  submitted. 

In  1894  a  project  was  submitted  bv  the  local  officer  in  charge  for  a 
channel  18  feet  deep  at  mean  low  tide,  which  would  permit  drafts  of 
22  to  24  feet  at  high  tide,  at  an  estimated  cost  of  $392,725,  and,  in 
obedience  to  a  resolution  of  the  United  States  Senate,  the  Chief  of 
Engineers  submitted  this  report  on  February  7,  1895.  The  river  and 
harbor  act  of  June  3,  1896,  appropriated  $50,000  for  improving  the 
harbor  in  accordance  with  this  plan,  but  provided  for  the  appointment 
of  a  Board  to  decide  whether  a  narbor  of  refuge  should  be  established 
at  Santa  Monica  or  San  Pedro  (outer  harbor  of  Wilmington),  with  the 
condition  that  if  San  Pedro  was  chosen  existing  appropriations  for 
the  Wilmington  Harbor  should  not  be  expended.  The  Board  having 
selected  San  Pedro  the  expenditure  of  existing  appropriations  was 
prohibited,  and  without  further  action  of  Congress  tne  presenting  of 
an  estimate  for  the  additional  sum  required  for  the  completion  of  the 
improvement  of  this  harbor  is  not  permissible. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1900,  the  amount 
expended  on  this  improvement  was  $954,496.76,  though  no  work  had 
been  done  since  1894. 

By  this  expenditure  the  available  channel  depth  had  been  increased 
from  2  feet  to  15.5  feet  at  mean  low  tide;  and  as  the  high  tides  average 
nearly  6  feet,  vessels  drawing  over  21  feet  could  make  the  entrance. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  an  exam- 
ination and  survey  of  this  harbor,  under  the  name  of  inner  harbor  at 
San  Pedro,  with  a  view  to  its  further  improvement.  A  map  of  this 
survey,  together  with  a  project  for  further  improvement  of  this  har- 
bor, was  submitted  to  Congress  and  printed  in  House  Doc.  No.  357, 
Fifty-sixth  Congress,  first  session,  and  also  in  report  of  the  Chief  of 
Engineers  for  1900,  pages  4194-4211. 

At  the  close  of  the  fiscal  year  the  least  channel  depth  at  the  entrance 
was  15.5  feet. 

The  commerce  of  this  harbor  was  253,855  tons  for  the  year  1900,  an 
increase  of  6  per  cent  over  the  previous  year.  No  new  steamship 
lines  have  been  established  during  the  year. 

The  local  engineer  reports  deterioration  of  the  east  jetty,  the  resto- 
ration of  which  he  estimates  will  cost  $15,000. 

July  1,  1900,  balance  unexpended $50,503.24 

June  30,  1901,  amount  expended  during  fiscal  year .92 

July  1,  1901,  balance  unexpended 50,602.32 

(See  Appendix  T  T  3.) 

4..  San  Luis  Obispo  Ha/rbor^  Calif  omia. — San  Luis  Obispo  Harbor  is 
9  miles  to  the  southward  and  westward  of  the  town  of  San  Luis  Obispo, 
216  nautical  miles  from  San  Francisco. 

It  is  a  bight  of  the  coast  about  18  miles  long  between  Point  San  Luis 
on  the  norfli  and  Point  Sal  on  the  south.  The  upper  end,  where  Port 
Hai*ford  is  situated,  has  a  wharf  and  is  the  part  used  for  commercial 
purposes.  Whaler  Reef,  extending  nearly  half  a  mile  to  the  southward 
and  eastward  of  Point  San  Luis,  forms  more  or  less  of  a  natural  break- 
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water,  but  during  the  winter  season  it  is  exposed  to  the  heavy  swell 
caused  by  southerly  gales. 

The  original  project,  approved  September  22, 1888,  was  to  construct  a 
breakwater  of  rouffh  stone  on  Whaler  Reef,  extending  from  Point  San 
Luis  to  Whaler  Island  and  thence  to  a  point  where  the  outer  reef  rises 
above  high  water.  Its  length  when  completed,  including  the  island,  was 
to  be  nearly  2,000  feet,  and  it  was  to  be  brought  up  to  the  plane  of 
mean  low  water.  This  project  was  subseauently  modified,  January  17, 
1893,  so  as  to  raise  the  structure  up  to  a  neight  of  6  feet  above  nigh 
water,  with  a  thickness  on  top  of  20  feet  and  such  side  slopes  as  may 
be  assumed  under  the  action  of  the  sea. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1900,  was  $188,455.34. 

The  contract  for  the  extension  of  the  breakwater,  which  was  in  force 
at  that  time,  was  completed  September  29,  1900.  Under  this  contract 
18,180  tons  of  stone  was  delivered  and  placed  in  the  breakwater  during 
the  first  part  of  the  past  fiscal  year.  The  completed  breakwater  was 
extended  to  a  distance  of  745  feet  from  Whaler  Island,  and  a  section, 
more  or  less  built  up,  was  extended  455  feet  farther.  The  result  has 
been  to  give  increased  security  to  vessels  at  the  landing  and  anchorage 
against  heavy  swells. 

The  commerce  of  this  harbor  was  36^499  tons  for  1900,  a  decrease  of 
31  per  cent  over  that  of  the  previous  year. 

July  1,  1900.  balance  unexpended $41, 544. 66 

June  30,  1901,  amount  expended  during  fiscal  year 40, 343. 72 

July  1, 1901,  balance  unexpended 1, 200. 94 

Amount  (estimated)  required  for  completion  of  existing  project 338, 660. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 66, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  T  T  4.) 

EXAMINATION    MADE    IN    COMPLIANCE    WITH    EMERGENCY    RIVER    AND 
HARBOR  ACT  APPROVED  JUNE   6,  1900. 

Report  on  preliminary  examination  of  CoJ/yrado  Bwer  between  El 
Dorado  Canyon  and  RioviUe^  Nev.^  was  submitted  through  the  division 
engineer  by  Captain  Meyler  September  29, 1900.  In  his  opinion,  con- 
curred in  by  the  division  engineer  and  by  the  Chief  of  Engineers, 
improvement  of  the  locality  by  the  General  Government  in  the  man- 
ner indicated  by  the  act  is  not  advisable.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  67,  Fifty-sixth  Congress, 
second  session.     (See  also  Appendix  T  T  5.) 

IMPROVEMENT  OF  ALVISO,  SAN  FRANCISCO,  AND  OAKLAND  HARBORS, 
CALIFORNIA,  OF  SAN  JOAQUIN  AND  SACRAMENTO  RIVERS  AND 
THEIR  TRIBUTARIES,  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA 
NORTH  OF  SAN  FRANCISCO,  AND  OF  PEARL  HARBOR,  HAWAII. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  H.  Heuer,  Corps 
of  En^neers. 

i.  Ha/rboT  ai;  Almso,  Oal. — Alviso  Slough  is  a  small  tidal  estuary 
about  3i  miles  in  length,  from  60  to  800  feet  in  width,  and  from 
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3  to  7  feet  in  depth  at  low  water.  The  range  of  the  tide  varies 
from  7  to  11  feet.  The  village  of  Alviso  is  situated  at  the  head  of  the 
slough.  It  is  an  outlet  for  the  commerce  of  the  Santa  Clara  Valley, 
of  which  San  Jose,  distant  by  wagon  road  about  9  miles  from  Alviso, 
is  the  principal  town. 

Congress  required  preliminary  examination  of  this  slough  in  1890 
and  again  in  1892,  and  a  survey,  with  estimate  for  improvement,  in 
1896.  All  reports  of  examinations  made  stated  that  the  slough  was 
unworthy  of  improvement  by  the  General  Government  The  report 
of  1896  submitted  plan  for  a  dredged  channel  7  feet  deep  at  low  water, 
60  feet  wide  generally,  and  80  leet  wide  opposite  the  wharves,  and 
for  a  V-shaped  basin  m  front  of  the  village,  so  that  boats  could  turn 
around.  Tne  estimated  cost  of  the  project  was  about  $48,000.  In 
March,  1899,  Congress  appropriated  $48,000  to  carry  out  the  above- 
outlined  project. 

The  work  was  completed  on  June  19,  1901,  and  a  practicable  chan- 
nel of  7  feet  least  depth  at  low  water,  60  feet  of  least  width,  and  80 
feet  wide  abreast  the  wharves,  with  a  turning  basin,  has  been  obtained, 
in  accordance  with  the  project  approved  by  Congress.  The  total 
length  of  channel  dredged  was  about  11,000  linear  reet,  166,263  cubic 
yards  of  material  was  removed,  and  the  total  cost  was  $26,378.09, 
which  may  be  reduced  by  $10,000,  the  amount  of  the  bond  furnished 
by  the  suret}^  company  on  account  of  a  failing  contractor. 

There  is  no  tidal  reservoir  of  any  value  above  the  dredged  channel, 
and  it  will  probably  refill.  As  the  work  has  just  been  completed,  it 
as  yet  has  had  no  effect  in  increasing  the  commerce  of  that  section  of 
the  country. 

The  commerce  of  Alviso  Slough  is  carried  on  one  steamer,  the  F.  M. 
Smithy  295  tons  gross  tonnage,  which  is  reported  to  have  carried  7,839 
tons  of  freight  and  21,840  passengers  during  the  year  1900.  From 
October  3,  1900,  until  the  end  of  uie  year  she  did  not  run,  because,  it 
is  reported,  she  did  not  pay  her  expenses,  about  $65  per  day. 

July  1,  1900,  balance  unexpended $47,465.62 

June  30,  1901,  amount  expended  during  fiscal  year 25, 833. 71 

July  1,  1901,  balance  unexpended 21,621.91 

July  1,  1901,  outstanding  habilitiee 457.50 

July  1,  1901,  balance  available 21,164.41 

(See  Appendix  U  U  1.) 

2.  Ha/rboT  at  San  Francisco^  Cal, — ^The  improvement  adopted  by  the 
river  and  harbor  act  of  March  3,  1899,  is  the  removal  of  three  rocks, 
known  as  Arch  Rock,  Shag  Kock  No.  1,  and  Shag  Rock  No.  2,  which 
were  considered  a  menace  to  navigation. 

Up  to  June  30,  1900,  $3,329.83  had  been  spent  on  this  work,  but  as 
the  removal  of  Shag  Rock  No.  1,  to  which  work  had  been  confined  up 
to  that  time,  had  not  been  completed,  no  practical  results  had  been 
obtained. 

Work  was  continued  during  the  past  fiscal  year.  The  removal  of 
Shag  Rock  No.  1  waa  completed  bv  July  30,  1900,  Shag  Rock  No.  2 
was  removed  by  April  5,  1901,  and  work  on  Arch  Rock  commenced. 
A  platform  resembling  a  wharf  has  been  built  over  the  latter  and  171 
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holes,  10  inches  in  diameter,  drilled  in  the  rock  to  a  depth  of  5  feet 
below  the  level  of  the  g^rade  plane. 

July  1,  1900,  balance  unexpended $266,670.17 

June  30,  1901,  amount  expended  during  fiscal  year 52, 181 .  31 

July  1,  1901,  balance  unexpended 214,488.86 

July  1,  1901,  outstanding  liabilitiea 285.00 

July  1,  1901,  balance  available 214, 203. 86 

July  1,  1901,  amount  covered  by  uncx)mpleted  contra*  t.-: 205, 118. 26 

(See  Appendix  U  U  2.) 

S.  Oakland  Harbor y  Calif omia. — In  its  original  condition  the  depth 
of  the  entrance  to  San  Antonio  Estuary,  which  is  now  Oaiiland  Harbor, 
was  2  feet  at  low  tide  and  admitted  vessels  of  from  5  to  8  feet  draft  at 
high  tide. 

The  principal  features  of  the  project  for  its  improvement,  which 
was  approved  February  15,  1874,  are:  (1)  Two  mid-tide  training  walls 
of  rubblestone  extended  from  the  shore  westward  into  San  Francisco 
Bay  about  2  miles;  (2^  a  connection,  by  a  canal  1^  miles  long,  with 
San  Leandro  Bay;  (3)  a  dam  at  the  entrance  to  San  Leandro  Bay;  (4) 
dredging  basin  and  a  channel,  the  latter  to  have  a  depth  of  20  feet  at 
low  water. 

Two  modifications  were  later  adopted,  namely,  to  increase  width  of 
tidal  canal  to  400  feet,  and  to  raise  the  training  walls  to  full  tide 
height. 

Up  to  the  present  time  f 2,450,000  has  been  appropriated  for  this 
work. 

Up  to  June  30,  1900,  the  sum  of  $1,944,925.98  had  been  expended 
on  tnis  improvement,  which  had  resulted  in  a  channel  300  feet  wide 
and  20  feet  deep  at  low  water  from  the  bay  of  San  Francisco  to  Web- 
ster Street  Bndgie;  two  stone  jetties,  one  12,000  feet  long  and  the 
other  10,000  feet  long,  built  into  San  Francisco  Bay  on  the  north  and 
south  sides  of  the  jetty  channel;  a  tidal  basin,  about  2  feet  deep  at  low 
water,  covering  about  300  acres;  a  tidal  basin  channel  in  front  of 
Brooklyn  6  feet  deep  at  low  water,  200  feet  wide,  and  6,000  feet  long; 
portion  of  the  tidal  canal  excavated  both  at  the  Oakland  and  San 
Leandro  ends,  and  a  bridge  built  over  the  tidal  canal  at  Park  street 
between  East  Oakland  and  Alameda, 

Bridges  were  also  being  built  over  the  tidal  canal  at  High  street, 
and  Fruitvale  avenue,  near  Alameda,  Cal.,  and  a  diverting  channel  for 
Sausal  Creek,  to  prevent  deposits  in  the  tidal  canal,  was  in  course  of 
construction. 

During  the  past  fiscal  year  $170,135.98  was  spent,  making  the.  total 
expended  on  this  work  to  June  30,  1901,  $2,115,061.96. 

The  result  of  the  expenditures  during  the  past  fiscal  year  has  been 
the  completion  of  the  bridge  at  High  street  and  the  diverting  channel 
for  Sausal  Creek*  The  bridge  at  Fruitvale  avenue  is  completed,  but 
the  lifting  apparatus  for  the  draw  do^s  not  work  satisfactorily,  and 
the  bridge  has  not  been  accepted. 

The  bridges  were  built  in  the  dry,  or  before  the  canal  was  completed, 
partly  to  save  expense  in  construction  and  to  avoid  the  erecting  of 
te.mporary  trestle  bridges,  and  principally  so  as  not  to  interfere  with 
railway  and  highway  traffic. 

A  release  h^  also  been  obtained  from  the  obligation  to  build  a 
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bridge  across  the  tidal  canal  at  Washington  avenue,  which  was  imposed 
by  the  decree  of  the  court  condemning  the  site  for  the  tidal  canal,  by 
tne  payment  of  f  50,000  to  the  Central  Pacific  Kailway  Company. 

As  these  works  are  in  reality  only  preparatory  to  digging  the  tidal 
canal,  no  changes  have  resulte<i  during  the  fiscal  year. 

On  June  15,  1901,  contract  was  signed  with  the  Atlantic,  Gulf  and 
Pacific  Company  to  dig  the  tidal  canal.  When  this  work  is  finished, 
all  the  essential  items  in  the  project  adopted  by  Congress  will  have 
been  completed. 

The  emergency  river  and  harbor  act  of  June  6,  1900,  directed  an 
examination  and  survey  of — 

^Oakland  Harbor:  With  a  view  to  the  improvement  of  said  harbor  to  meet  the  needs 
of  present  and  prospective  commerce  from  the  western  end  of  the  tidal  canal  to  deep 
water  in  San  Francisco  Bay,  including  the  excavation  of  a  tidal  basin. 

The  -examination  was  made,  and  to  detennine  the  character  of  the 
bottom,  borings  were  made  to  a  depth  of  30  feet  below  the  low-water 
plane. 

Reports  of  the  survey  and  examination,  with  estimate  of  cost,  were 
submitted  to  Congress  by  the  Secretary  of  War  on  December  28, 1900. 
and  are  printed  as  House  Doc.  No.  262,  Fifty-sixth  Congress,  second 
session,  and  are  herewith  as  Appendix  U  U  12. 

The  commerce  passing  into  and  out  of  Oakland  Harbor  is  large  and 
increasing^  as  the  whole  of  the  transcontinental  freight  to  and  from 
San  Francisco  is  carried  across  the  bay  on  steam  ferries  and  landed  at 
the  railroad  slips  at  the  upper  end  of  the  jetty  channel.  During  the 
year  1900  the  total  tonnage  of  the  harbor  was  3,600,508  tons,  of  which 
3,432,764  was  landed  and  shipped  below  the  bridges.  This  leaves  the 
tonnage  of  the  upper  harbor,  l>Btween  and  above  the  bridges,  as  167,744 
tons. 

July  1,  1900,  balance  unexpended 1605,674.02 

June  30,  1901,  amount  expended  during  fiscal  year 170, 135. 98 

July  1,  1901,  balance  unexpended 335,538.04 

July  1,  1901,  outfltanding  liabilities 445.00 

July  1,  1901,  balance  available 335,093.04 

July  1,  1901,  amount  covered  by  uncompleted  contracts 5, 375. 90 

(See  Appendix  U  U  3.) 

^.  San  Joaquin  River ^  California. — Before  improvement  the  low- 
water  channel  to  Stockton  was  only  6  feet  in  depth  and  contained  sev- 
eral sharp  bends  where  navigation  was  difficult,  while  the  upper  river, 
above  Stockton,  was  navigable  for  but  few  months  in  the  jear,  during 
the  high-water  stage,  and  part  of  that  time  for  boats  drawing  not  more 
than  2  feet  of  water. 

The  plan  for  improvement  adopted  in  1877,  and  slightly  modified  in 
1881  and  1888,  had  for  its  object  the  securing  and  maintaining,  by 
dredging,  of  a  channel  9  feet  deep  at  low  water  and  100  feet  wide 
through  the  tidal  portions  of  the  river  and  Stockton  Channel  to  Stock- 
ton, and  a  channel  in  Mormon  Slough  4  feet  deep  at  low  water  and  80 
feet  wide  to  Miller's  warehouse;  also  temporary  improvement  of  the 
low-water  channel  of  the  upper  river  by  aredging,  scmping,  removal 
of  snags,  and  the  closure  of  Paradise  Cut  and  Laird  Slough. 

The  amount  expended  on  the  improvement  of  this  river  to  June  30, 
1,900  was  $407  879.54. 
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The  results  obtained  to  June  30,  1900,  were  the  maintenance  of  a 
channel  to  Stockton  practically  9  feet  in  depth,  the  result  of  dredging 
carried  on  each  year  since  1877;  the  shortening  of  the  river  4^  miles 
by  cut-offs  which  have  been  made,  three  of  which  are  near  Devils  Elbow, 
one  at  Head  Reach,  and  a  double  cut-off  in  the  narrows  below  Stockton; 
a  double  cut-off  at  Twenty-one  Mile  Slough,  and  the  improvement  of 
the  navigation  of  the  upper  river  by  the  removal  of  snags  and  the 
partial  closure  of  Laird  Slough  and  Faradise  Cut  by  dams. 

The  work  done  during  the  past  fiscal  year  has  been  dred^ng  in 
Stockton  and  Mormon  channels.  The  contract  for  dredging  which  was 
in  progress  at  the  end  of  the  preceding  fiscal  year  was  completed  in 
November,  1900. 

During  the  work  246,222  cubic  yards  of  material  was  excavated, 
giving  in  both  channels  the  full  width  and  depth  required  by  the 
approved  project.  The  enormous  amount  of  detritus,  however,  brought 
during  the  winter  freshets  through  Mormon  Slough  from  the  Calaveras 
River  refilled  Mormon  Slough  entirely  and  deposited  over  100,000 
cubic  yards  in  Stockton  Channel,  threatening  interruption  of  naviga- 
tion unless  it  was  again  dredged  before  the  river  fell.  Contract  was 
therefore  entered  into  to  redredge  Stockton  Channel  and  work  under 
it  was  commenced  on  June  22,  1901.  Work  was  in  progress  at  the 
end  of  the  fiscal  year. 

Navigation  to  Stockton  has  been  uninterrupted  during  the  fiscal 
year,  but  there  has  been  practically  no  navigation  on  the  upper  river. 

The  commerce  on  the  lower  San  Joaquin  Kiver  (below  Stockton)  is 
large  and  important.  It  is  carried  on  13  steamers,  averaging  550 
tons  each;  14  barges,  averaging  at  least  100  tons  each,  and  many  scow 
schooners.  During  1900  it  amounted  to  248,887  tons  of  freight  and 
108,637  passengers,  all  carried  on  the  lower  river. 

The  maximum  draft  that  can  be  carried  to  Stockton  at  mean  low 
water  is  9  feet. 

The  amount  required  for  the  completion  of  the  existing  project  is 
indeterminate. 

July  1,  1900,  balance  unexpended $44,120.46 

June  30, 1901,  amount  expended  during  fiscal  year 13, 593. 42 

July  1,  1901,  balance  unexpended 30, 527. 04 

July  1,  1901,  outstanding  liabilities 200.00 

July  1, 1901 ,  lialance  available 30, 327. 04 

July  1,  1901,  amount  covered  by  uncompleted  contracts 5, 024. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1 ,  1901 18, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  U  U  4.) 

6.  Mokelumne  Rwer^  Calif omia, — ^This  river,  a  tributary  of  the  San 
Joaquin,  is  a  tidal  stream,  and  is  navigable  to  New  Hope  Landing,  13 
miles  above  its  mouth. 

Originally  navigation  was  difficult  on  account  of  overhanging  trees, 
numerous  snags,  and  a  shoal  opposite  New  Hope  Landing. 

In  1884  project  was  made  to  remove  snags  and  overhanging  trees, 
and  in  1892  to  dredge  shoal  and  remove  point  of  land  opposite  New 
Hope  Landing.     Appropriations  aggregating  f  18,000  were  made  in 


Digitized  by  LjOOQIC 


608   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

1884,  1886,  1888,  1892,  and  1894,  and  up  to  date  $17,111.66  has  been 
expended,  as  appropriations  became  available,  in  accordance  with  the 
project,  which  nas  oeen  completed. 

The  commerce  of  the  river  is  handled  by  one  steamer  of  385  tons 
capacity  and  a  f  ^w  scow  schooners.  The  total  tonnage  carried  in  1900 
is  reported  as  86,989. 

There  has  been  no  improvement  in  the  depth  of  the  stream.  It  has 
been  widened  by  the  removal  of  overhanging  trees,  and  there  is  now 
no  obstacle  to  navigation  for  such  craft  as  use  this  river.  The  amount 
of  commerce  varies  with  the  crops  grown.  Practically  all  that  grows 
on  and  near  the  banks  of  the  river  is  transposed  by  the  water  route. 

No  work  has  been  done  on  the  river  since  1896,  and  none  is  required 
until  other  snags  shall  lodge  in  the  river.  No  deterioration  of  channel 
has  been  reported  since  work  was  completed  in  1896,  and  it  is  not 
known  that  the  work  has  increased  the  tonnage  of  the  river.  The 
maximum  draft  that  can  be  carried  at  mean  low  water  is  fully  3  feet. 

July  1,  1900,  balance  unexpended $888.34 

July  1,  1901,  balance  unexpended 888.34 

(See  Appendix  U  U  6.) 

6.  SacramerUo  and  Feather  rivers  and  tributaries^  California. — 
Before  improvement  navigation  on  these  streams  was  difficult  and 
dangerous  above  Sacramento  on  account  of  sna^s,  shoals,  and  rapids. 
The  channel  of  the  stream  below  the  mouth  of  the  Feather  and  of  the 
tributaries  has  been  injured  by  the  deposits  of  mining  debris. 

In  1874  a  project  was  adopted  having  for  its  object  the  improvement 
of  the  low- water  channels  of  the  Upper  Sacramento  and  Feather  rivers 
by  removing  snags,  scraping  bars,  and  construction  of  temporary 
wing  dams.  In  1890  and  1892  the  project  was  extended  to  include 
closure  of  certain  crevasses  and  the  treatment  of  the  Yuba  River  near 
and  above  Marysville. 

The  river  ana  harbor  act  of  June  3,  1896,  provided  for  the  appoint- 
ment of  a  Board  of  three  engineer  officers  to  make  surveys,  submit 
plans  for  improvement,  and  take  charge  of  the  work. 

The  Board  submitted  a  preliminary  report  upon  the  improvement 
of  the  Sacramento  River  below  Sacramento,  December  14,  1897, 
printed  as  House  Doc.  No.  186,  Fifty -fifth  Congress,  second  session, 
and  found  on  page  2944,  report  of  the  Chief  of  Engineers  for  1898. 
A  report  upon  the  Sacramento  and  Feather  rivers  was  submitted 
by  the  Board  October  11,  1898,  printed  as  House  Doc.  No.  48,  Fifty- 
fifth  Congress,  third  session,  and  found  on  page  3173,  re^rt  of  the 
Chief  of  Engineers  for  1899.  The  Board  reports  that  the  Sacramento 
River  below  Sacramento  can  be  improved  by  a  svstem  of  wing  dams 
at  or  near  shoals,  supplemented  by  dredging,  if  necessary,  so  as  to 
give  a  least  channel  depth  of  7  feet,  at  an  estimated  cost  ot  $280,000; 
that  a  4-foot  depth  can  be  maintained  above  Sacramento  to  Colusa, 
and  a  3-foot  depth  thence  to  Red  Bluflf  by  removal  of  snags  and  con- 
centration of  channel  widths  by  temporar}^  works,  as  heretofore,  at  an 
estimated  annual  expense  of  $25,000,  and  that  such  depths  are  believed 
to  be  sufficient  for  all  present  demands  of  commerce.  No  work  on 
the  Feather  River  was  provided  for. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for — 

Improving  Sacramento  River,  California,  from  the  city  if  Sacramento  to  the  mouth: 
Oontmuing  improvement,  thirty  thousand  dollars:  l^oiided^  That  a  contract  or  con- 
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tracts  may  be  entered  into  by  the  Secretary  of  War  for  such  materialB  and  work  as 
may  be  necessary  to  carry  out  the  revised  project  printed  in  Hoase  Document  Num- 
ber One  hundred  and  eighty-six,  Fifty-firth  Congress,  second  session,  and  House 
Document  Number  Forty-ei^ht,  Fifty-fifth  Congress,  third  session,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  bv  law,  not  to  exceed  in  the  aggre- 
gate the  sum  of  two  hundred  and  fifty  thousand  dollars,  exclusive  of  amount  herein 
and  heretofore  appropriated.    ♦    *    * 

The  work  done  to  June  30, 1900,  resulted  in  a  low-water  channel  in 
the  Sacramento  with  a  least  depth  of  7  feet  from  Suisun  Bay  to  Sacra- 
mento, 4  feet  from  Sacramento  to  Butte  City,  3  feet  from  Butte  City 
to  Tehama,  and  2i  feet  from  Tehama  to  Red  BluflF. 

The  snag  boat  Seizer  worked  during  the  past  year,  from  July  10 
until  November  3,  1900,  removing  snags  and  building  wing  dams. 

In  1899  a  project  was  submitted  by  the  Board  of  Engineers  for  a 
series  of  wing  dams  opposite  the  city  of  Sacramento.  Such  work  was 
put  under  contract  and  completed  November  1, 1900.  Plans  for  addi- 
tional dams  between  the  city  of  Sacramento  and  the  mouth  of  the 
river  have  been  approved  and  work  put  under  contract,  but  not  yet 
commenced. 

The  maximum  draft  that  could  be  carried  on  June  30, 1901,  on  the 
Sacramento  River  was,  from  Suisun  Bay  to  Sacramento,  8  feet;  thence 
to  Butte  City,  5  feet;  thence  to  Tehama,  3i  feet,  and  thence  to  Red 
Bluff,  the  head  of  navigation,  3  feet;  the  river  not  having  at  that  date 
reached  its  low-water  stage. 

In  addition  to  the  amounts  appropriated  for  work  below  Sacramento, 
there  will  be  required  to  operate  the  snag  boat,  so  as  to  keep  naviga- 
tion open  on  the  upper  river,  the  sum  of  125,000  annually. 

The  total  freight  carried  on  the  Sacramento  River  during  1900  was 
461,314  tons  and  on  the  Feather  4,411. 

W  ork  of  improvement  on  these  rivers  is  also  carried  on  by  the  State 
of  California. 

SACRAMENTO  AND  FBATHJSR  BIYEBS. 

July  1,  1900,  balance  unexpended $14,138.79 

June  30,  1901,  amount  expended  during  fiscal  year 13, 505. 26 

July  1,  1901,  balance  unexpended 633.53 

July  1,  1901,  outstanding  liabilities 75.00 

July  1,  1901,  balance  available 558.53 

Amount  (estimated)  required  for  completion  of  existing  project: . . .  Indeterminate. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 18, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

SACRAMENTO  RIVER  BELOW  SACRAMENTO,  CAL. 

July  1,  1900,  balance  unexpended $87,656.64 

June  30,  1901,  amount  expended  during  fiscal  year 5, 798. 39 

July  1,  1901,  balance  unexpended 81,858.25 

July  1,  1901,  amount  covered  by  imcompleted  contracts 25, 306. 00 

(See  Appendix  U  U  6.) 

7.  Napa  Rimer^  Gdlifomia, — Napa  River  before  improvement  had 
an  average  low-water  depth  of  5  feet,  with  the  exception  of  the  bars, 
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where  the  depth  was  reduced  to  less  than  1  foot  on  the  crests.  The 
ordinary  rise  of  the  tides  being  5  feet,  there  was  each  day  a  practicable 
depth  of  6  feet. 

The  approved  project  consists  in  dred^n^  the  bars  between  Carr 
Bend  and  Vernon  Mills,  in  the  immediate  vicinity  of  Napa  City,  cutting 
oflf  projecting  points  of  land  so  a*?  to  obtain  a  channel  75  feet  wide  and 
4  feet  deep  at  mean  low  water,  and  removing  obstructions,  such  as 
snags,  logs,  etc. 

Work  upon  this  improvement  was  begun  in  1889,  and  in  that  year 
a  channel  was  dredgea  through  the  diflFerent  bars  between  Carr  fiend 
and  the  highway  bridge  at  Third  street^  Napa  City,  and  the  river  was 
cleared  of  snags.     The  channel  was  agam  dredged  in  1891. 

Up  to  June  30, 1900,  $21,455.09  had  been  expended  on  this  improve- 
ment, the  result  being  that  the  width  and  depth  of  the  channel  had 
been  generally  maintained  and  all  dangerous  snags,  logs,  etc.,  had 
been  removed  from  the  channel. 

During  the  past  fiscal  year  $3,621.42  was  spent  in  redredging  the  bars 
which  had  formed  in  the  river. 

The  commerce  of  the  stream  is  carried  on  two  steamboats,  which 
make  regular  daily  trips,  and  several  scow  schooners.  The  amount  of 
tonnage  reported  for  tne  year  1900  was  81,536  tons. 

This  channel,  being  a  tidal  portion  of  a  silt-bearing  stream,  requires 
occasional  dredging.  The  amount  required  for  the  completion  of  the 
project  is  consequentlv  indeterminate. 

The  maximum  draft  that  can  be  carried  to  the  town  of  Napa,  the 
head  of  navigation,  is  8  feet  at  high  water.  At  mean  low  water  the 
maximum  draft  is  2.6  feet,  the  freshets  of  last  winter  having  caused 
considerable  deposit  on  some  of  the  bars. 

July  1, 1900, balance  unexpended $4,044.91 

June  30, 1901,  amount  expended  during  fiscal  year 3, 621. 42 

July  1, 1901,  balance  unexpended 423. 49 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  tne  balance 
unexpended  July  1,4901 4,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  U  U  7.) 

8,  Petaluina  Greeks  California. — This  creek  is  an  estuary  of  San  Pablo 
Bay,  and  is  navigable  for  16  miles  of  its  length  to  Petaluma,  a  town  of 
about  4,000  inhabitants,  which  is  at  the  head  of  navigation. 

Before  improvement  it  was  very  crooked,  dry  in  places  at  low  water, 
and  navigation  was  dependent  entirely  upon  the  tiae. 

In  1880  project  was  made  for  straightening  the  stream  by  making 
cut-offs,  and  dredging  to  obtain  a  channel  50  feet  wide  and  3  feet  deep 
at  low  tide.  In  1892  the  project  was  extended  to  dredge  the  channel 
as  deep  as  funds  would  permit. 

Up  to  June  30, 1900, 160,968.04  had  been  expended  on  this  improve- 
ment, with  the  result  that  the  creek  had  been  snortened  2.5  miles,  and 
a  channel  dredged  having  a  least  width  of  50  feet  and  a  least  depth  of 
4  feet  near  the  town  of  retaluma  and  of  6  feet  in  the  lower  portion  at 
mean  low  stages  of  tide. 
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No  work  was  done  during  the  past  fiscal  year  and  no  funds  expended. 
Traffic  was  uninterrupted. 

The  maximum  draft  that  can  be  carried  to  Petaluma^  at  the  head  of 
navigation,  is  4  feet  at  mean  low  water. 

The  commerce  of  this  creek,  which  is  valuable  and  important,  is 
carried  on  one  steamboat  (294  tons)  and  numeroas  scow  schooners, 
which  carry  the  heavier  freiffht.  The  tonnage  during  1900  was  large, 
but  as  much  of  it  was  carried  on  scow  schooners  it  can  not  be  reliably 
stated. 

The  drainage  area  of  this  stream  is  about  83  square  miles  of  land, 
principally  agricultural;  consequentlv  large  quantities  of  detritus  ai'e 
annually  carried  into  the  channel,  which  tne  tide  waters  are  unable  to 
carry  out;  hence  redredging  will  be  required  about  every  two  years 
to  maintain  navigation. 

July  1,  1900,  balance  unexpended |313. 03 

July  1,  1901,  balance  unexpended 313.03 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 4,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  U  U  8.) 

9.  Humboldt  Harbor  and  Bay^  Calif omia. — Before  improvement  the 
harbor  was  obstructed  by  a  troublesome  and  variable  sand  bar  inclos- 
ing the  entrance  about  a  mile  distant.  Across  the  submerged  bar  was 
a  channel  which  was  exceedingly  shifting,  uncertain,  and  dangerous. 
Its  low- water  depth  has  been  occasionally  as  much  as  25  feet  and  fre- 
quently as  little  as  9  feet.  The  bar  constantly  changed  in  position, 
the  greatest  range  being  about  \k  miles.  Vessels  were  often  storm 
bound  in  the  harbor  for  long  periods.  There  were  also  numerous 
shoals  within  the  harbor  close  to  the  wharves,  rendering  it  difficult 
for  vessels  to  reach  Eureka,  Areata,  and  Hookton,  the  main  shipping 
points  on  the  bay. 

In  1882  a  project  was  adopted  for  improving  the  entrance,  with  the 
object  of  increasing  the  depth  of  water  over  the  bar  by  constructing  a 
low-tide  brush  and  stone  jetty,  extending  seaward  from  the  end  of  tne 
south  spit  for  a  distance  of  6,000  feet.  Its  estimated  cost  was  $600,000. 
In  1891  a  Board  of  Engineer  officers  recommended  the  raising  of  this 

{'etty  to  high  tide  and  the  addition  of  another,  making  two  stone  and 
)rush  jetties,  nearly  parallel,  about  2,100  feet  apart,  storting  from  the 
north  and  south  spits,  respectively,  and  extending  seaward  to  the  18- 
foot  contour,  witn  such  groins  as  might  be  found  necessary  during  the 
progress  of  the  work.  The  north  jetty  was  not  to  be  begun  until  the 
completion  of  the  south.  The  total  cost  of  these  jetties  and  the  neces- 
sary bank  protection  was  estimated  at  $1,715,115  in  addition  to  the 
sum  which  had  already  been  appropriated.  In  1892  the  project  was 
slightly  modified  so  as  to  start  tne  north  jetty  from  the  end  of  the  dike 
already  built  for  shore  protection,  makmg  that  a  part  of  the  jetty. 
The  construction  of  the  north  jetty,  so  mr  as  thought  necessary  to 
prevent  erosion,  without  waiting  for  the  completion  ot  the  south  jetty, 
was  also  authorized.  The  river  and  harbor  act  of  July  13, 1892,  placed 
the  improvement  under  the  continuous-contract  system. 
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The  amount  expended  on  this  work  to  June  30, 1900,  was  $2,171,842. 54, 
of  which  $130,884.69  was  for  dredging  in  the  inner  harbor  and 
$2,040,967.85  for  improving  the  entrance. 

The  result  was  the  completion  of  both  the  project  for  improving  the 
entrance  and  that  for  dreaging  the  inner  harbor.  A  channel  between 
the  jetties  1,350  feet  wide  and  28  feet  deep  at  low  water  was  pro- 
cured inmiediately  on  the  completion  of  the  jetties,  but  as  they  became 
somewhat  beaten  down  by  the  action  of  the  sea  it  is  probable  this 
depth  has  been  somewhat,  but  not  materially,  reduced.  The  channel 
width  has  been  maintained. 

The  completion  of  the  dredging  project  gave  a  channel  in  front  of 
the  town  of  Eureka  8,900  feet  long,  200  feet  wide,  and  15  feet  deep  at 
low  water. 

The  expenditures  during  the  past  fiscal  year  have  been  for  services 
of  a  custodian  to  care  for  the  property  on  the  site,  moving  some  of 
the  buildings  to  prevent  their  destruction  by  the  sea,  and  a  few  minor 
repairs. 

During  the  year  1900  1,169  vessels,  having  a  gross  tonnage  of 
478,188  tons,  passed  over  Humboldt  bar;  but  large  and  important  as 
this  ti'affic  is,  the  improvements  made  are  believed  to  have  provided  a 
harbor  in  every  way  adequate  to  the  demands  of  the  commerce  of  the 
port. 

July  1,  1900,  balance  unexpended 115,772.46 

June  30, 1901,  amount  expended  during  fiscal  year 1, 369. 06 

July  1,  1901,  balance  unexpended 14, 403. 40 

July  1,  1901,  outstanding  liabilities 75. 00 

July  1,  1901,  balance  available 14,328.40 

(See  Appendix  U  U  9.) 

10.  Pearl  Jlarhor^  Hawaii, — Pearl  Harbor  is  situated  on  the  island 
of  Oahu,  about  8  miles  west  of  the  city  of  Honolulu.  It  is  a  safe  and 
commodious  harbor,  with  deep  water,  but  the  entrance  is  obstructed  by 
a  bar  about  1,900  feet  througn,  having  at  low  water  only  about  10  feet 
of  water  over  it  at  its  shoalest  place. 

A  full  description  of  the  harbor  was  printed  as  Senate  Ex.  Doc. 
No.  42,  Fifty-third  Congress,  third  session. 

The  river  and  harbor  act  of  March  3,  1899,  provided  as  follows: 

Improving  Pearl  Harbor,  Hawaii,  in  accordance  with  the  report  submitted  by 
Rear-Admiral  Walker,  July  eleventh,  eighteen  hundred  and  ninety-four,  and  con- 
tained in  Senate  Executive  Document  Number  Fortv-two,  Fifty-third  Congress, 
third  session:  Completing  improvement,  one  hundred  thousand  dollars. 

The  project  made  for  the  expenditure  of  the  funds  appropriated, 
which  was  approved  on  December  5,  1900,  provided  for  dredging  a 
channel  through  the  bar,  by  contract,  30  feet  deep  at  low  water  and 
as  wide  as  the  funds  would  permit.  Bids  were  opened  on  February 
27,  1901,  and  all  were  rejected.  The  work  was  readvertised  and  bids 
again  opened  on  June  24,  1901.  The  lowest  bid  was  44i  cents  per 
cubic  yard,  and  a  contract  was  entered  into  and  was  approved  July  25, 
1901.     No  work  has  yet  been  done. 

July  1,  1900,  balance  unexpended $100,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 230. 49 

July  1,  1901,  balance  unexi>ended 99, 769. 61 

(See  Appendix  U  U  10.) 
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11.  Hemoving  sunken  vessels  or  mi  ft  (*hsti'iu'tin<f  or  endarvgerin^  na/ov- 
gation. — On  September  8,  1900,  the  iron  ship  Jlay  Flinty  3,576  tons 
register,  laden  with  coal,  collided  with  the  U.  S.  battle  ship  Iowa  and 
immediately  thereafter  sunk  in  San  Francisco  Bay,  California,  in 
about  60  feet  of  water,  where  she  was  a  menace  and  serious  danger  to 
navigation. 

The  matter  was  reported  to  the  Secretary  of  War,  and  on  October 
10, 1900,  an  arrangement  was  made  with  the  owner  of  the  wreck  by 
which  he  was  to  remove  the  same  to  a  depth  of  35  feet  below  low  water, 
free  of  expense  to  the  United  States.  A  bond  for  $20,000  was  given 
for  the  proper  fulfillment  of  the  agreement. 

Most  of  flie  coal  in  the  wreck  has  been  removed  by  the  owner,  and 
the  vessel  itself  partly  broken .  up  and  removed.  It  is  expected  that 
the  work  will  be  completed  in  September  next,  without  any  expense 
to  the  United  States  other  than  the  sum  of  fl.34  paid  for  telegraph 
tolls. 

(See  Appendix  U  U  11.) 

EXAMINATIONS  AND  8UKVEYS  MADE  IN   COMPLIANCE   WITH   EMERGENOT 
RIVEB  AND  HABBOK   ACT  APPROVED  JUNE   6,  1900. 

Preliminary  examinations  and  surveys  of  the  following  localities 
were  made  bjr  the  local  engineer  and  reports  thereon  submitted: 

i.  Prdimtnary  examination  and  survey  of  Oakland  Harbor.^  CaH- 
fomia^  mith  a  vieio  to  its  improvement  frora  the  western  end  of  the  tidal 
canal  to  deep  water  in  San  Francisco  Bay^  inchvdhig  tlie  excavation  of 
tidal  hasvn. — Lieutenant-Colonel  Heuer  submitted  reports  dated  July 
26  and  December  19,  1900,  respectively.  Three  plans  for  improve- 
ment are  presented,  estimatea  to  cost  $646,293,  $1,687,818,  and 
$968,203,  respectively.  The  reports  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  262,  Fift3^-sixth  Congress,  second  ses- 
sion.    (See  also  Appendix  U  U  12.) 

2.  Preliminary  examination  amd  survey  of  San  Joa^quin  River ^  Cali- 
fomia^  and  the  waters  connecting  tlie  same  with  the  stradt  of  Kwrquines^ 
extendvng  from  the  town  of  Antioch  to  Suisun  Pointy  Ualifomia. — 
Lieutenant-Colonel  Heuer  submitted  reports  dated  August  21  and 
December  12,  1900,  respectively.  For  the  reasons  presented  by  him, 
it  is  his  opinion  that  improvement  of  the  locality  is  not  necessary  to 
be  undertaken  by  the  General  Government.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  261,  Fifty-sixth 
Congress,  second  session.     (See  also  Appendix  U  U  13.) 

3,  Preliminary  examination  of  San  Joaquin  River ^  California^ 
above  the  mouth  of  the  Stam,islaus  River ^  with  a  vleio  to  determining  the 
advisability  of  closing  the  mouths  of  the  7nore  imprrrtant  blind  sloughs^ 
especially  Fxnegan^  Amphlet^  ana  Walden  sloughs^  etc, — Lieutenant- 
Colonel  "Heuer  submitted  report  September  11,  1900.  In  his  opinion, 
concurred  in  by  the  Chief  of  Engineers,  improvement  of  the  locality 
by  the  General  Government  in  the  manner  indicated  by  the  act  is  not 
advisable.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  69,  Fifty-sixth  Congress,  second  session.  (See  also 
Appendix  U  U  14.) 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  OREGON,  OF 
IPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON  AND  WASHINGTON, 
AND  OF  CLEARWATER  RIVER,  IDAHO. 

This  district  was  in  tlio  charge  of  Capt.  William  W.  Harts,  Corps  of 
Engineers,  to  March  19,  1901,  and  in  the  temporary  charge  of  Capt. 
William  C.  Langfitt,  Corps  of  Engineers,  since  that  date.  Division 
Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  November  23, 
1900,  and  Col.  Jared  A.  Smith,  Corps  of  Engineers,  since  December 
16,1900.  • 

1.  CoquiUe  River^  Oregon  {g^meral  tinprovernent). — ^This  stream 
empties  into  the  Pacific  Ocean  at  Bandon,  Coos  County,  Oreg.,  about 
875  miles  north  of  San  Francisco.  Once  safely  across  the  bar  in  the 
ocean  at  the  mouth  of  the  river  vessels  drawing  about  11  feet  of  water 
experience  no  special  difficulty  in  ascending  the  stream  at  high  tide  to 
the  town  of  Coquille,  about  25  miles  above  Bandon. 

Before  improvement  the  channel  at  the  mouth  of  the  river  skirted 
the  south  headland  for  some  distance,  as  shown  on  map  opposite  page 
2682  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  and 
was  shoal,  shifting,  and  studded  with  dangerous  rocks.  The  depth  of 
the  water  on  the  ocean  bar  at  the  original  mouth  of  the  river  was 
usually  about  3  feet  at  low  tide,  or  a  little  over  7  feet  at  high  tide. 

The  original  plan  for  improvement  (report  printed  in  the  Annual 
Repoi-t  of  the  Chief  of  Engineers  for  1879,  p.  1806)  provided  for  the 
construction  of  two  converging  high-tide  jetties,  built  of  rubblestone, 
800  feet  apart  so  located  as  to  cause  the  river  to  empty  into  the  sea 
about  one-naif  mile  north  of  the  original  mouth  of  the  river,  these 
jetties  to  run  out  to  sea  a  sufficient  distance  to  create  and  maintain  a 
channel  12  feet  deep  at  low  tide.  In  1880  the  proposed  depth  of  12 
feet  at  low  tide  to  be  obtained  in  the  channel  at  the  new  mouth  of  the 
river  was  reduced  to  10  feet;  in  1888  it  was  reduced  to  8  feet,  and  in 
1891  the  plan  was  changed  to  provide  that  the  jetties  should  be  600 
feet  apart  at  their  outer  ends,  instead  of  800  feet.  In  1892  the  esti- 
mate of  cost  for  completing  the  improvement,  including  previous 
appropriations  (and  including  ^,883.90  expended  in  removing  snags  in 
tne  river  between  Coquille  and  Myrtle  Point,  under  the  acts  of  Congress 
of  August  11,  1888,  and  September  19,  1890),  was  increa*;ed  from 
$164,200  to  $285,000.  (Annual  Report  Chief  of  Engineers,  1892,  pp. 
2664r-2665.) 

The  expenditures  to  June  30,  1900,  $184,294.67,  resulted  in  practi- 
cally  completing  the  south  jetty  throughout  its  projected  length  of 
about  2,700  feet,  in  constructing  the  proposed  1,500-ioot  north  jetty 
for  the  distance  of  about  510  feet,  and  in  removing  some  of  the  prin- 
cipal snags  between  Coquille  and  Myrtle  Point.  The  jetty  work 
resulted  in  closing  up  the  dangerous  old  channel  at  the  mouth  of  the 
river  and  in  opening  up  a  new  channel  running  straight  out  to  sea,  the 
depth  obtained  in  the  new  channel  ranging  ordinarily  from  4  to  10 
feet  at  low  tide. 

The  expenditures  during  fiscal  year  ending  June  30,  1901,  were,  for 
works  of  improvement,  $2,882.74;  for  maintenance  of  improvement, 
$19,441.73;  total,  $22,324.47;  and  resulted  in  completing,  under  aeon- 
tract  dated  August  15,  1899,  all  work  connected  with  the  2,700-foot 
south  jetty  and  in  rebuilding  the  510- foot  section  of  the  incomplete 
north  jetty,  which  had  been  practically  dostro^-ed  by  heavy  seas.  This 
resulted  in  obtaining  a  depth  ranging  from  7  to  13  feet  at  mean  low 
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tide.  It  is  not  expected,  however,  that  these  favomble  conditions  can 
be  maintained  until  the  north  jetty  is  extended  farther  seaward. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  tide  in  the  new  channel  at  the  mouth  of  the  river  was  about  7ieet. 

The  principal  articles  of  commerce  carried  over  the  bar  in  the  ocean 
at  the  mouth  of  the  river  are  lumber  and  coal.  This  commerce  is 
loaded  on  small  coasting  vessels  along  the  25  miles  of  the  river  between 
its  mouth  and  Coquille,  and  by  them  taken  to  San  Francisco  for  mar- 
ket. The  river  and  ocean  form  the  only  practicable  means  for  trans- 
porting the  commerce  of  the  region  to  market. 


CX)MMEKCIAL   STATISTICS. 


Tons. 


1892 19,362 

1893 14,491 

1894 14,180 

1895 16,256 

1896 21,106 

1897 25,620 

1898 24,556 

1899 26,654 

1900 30,727 


Tons. 

1879 7,000 

1882 6,630 

1883 9,438 

1884 13,100 

1885 7,649 

1886 9,080 

1887 6,631 

1888 29,197 

1889 29,309 

1891.... 15,994 

The  Htatistics  for  1895-1900,  inclusive,  are  for  calendar  years;  thofle  for  years  prior 
to  1895  are  for  fiscal  years  ending  June  30. 
Statistics  for  years  not  named  are  not  available. 

July  1,  1900,  balance  unexpended $26,705.33 

June  30,  1901,  amount  expended  during  fiscal  year 22, 324. 47 

July  1,  1901,  balance  unexpended 3,380.86 

July  1,  1901,  outstanding  liabilities 126.50 

July  1,  1901,  balance  available 3,254.36 

Amount  (estimated )  required  for  completion  of  existing  project 75, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  available  July  1,  1901 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 

4,  1897. 

(See  Appendix  V  V  1.) 

2,  Coqmlle  River ^  Oregon^  between  Coqxdlle  and  Myrtle  Point, — 
When  there  is  suflScient  water  small  steamlboats  and  launches  navigate 
the  13  miles  of  the  Coquille  River  between  Coguille  and  Myrtle  Point. 
During  a  portion  of  each  year,  however,  navigation  is  impracticable 
above  a  pomt  8^  miles  above  Coquille  on  account  of  the  small  volume 
of  the  river  and  a  number  of  shoals. 

The  project  for  improvement  adopted  in  1892  (report  printed  in  the 
Annual  Report  of  the  Chief  of  Engmeers  for  1891,  pp.  3280-3283),  as 
amended  consequent  to  survey  made  in  1894  (report  of  survey  printed 
in  Annual  Report  of  the  Chief  of  Engineers  for  1895,  pp.  3350-3351), 
provides  for  deepening  the  channel  between  Coquille  and  Myrtle  Point 
to  4  feet  at  mean  low  water  bv  removing  snags  and  dredging  and  con- 
structing deflecting  dikes  at  shoals. 

The  amount  expended  to  June  30,  1900,  $27,144.50,  was  for  works 
of  improvement,  and  was  for  removing  snags,  dredging  shoals,  con- 
structmg  two  deflecting  dikes,  and  connning  the  channel  for  the  dis- 
tance of  about  five-eighths  of  a  mile  between  two  rows  of  pile  dikes 
60  feet  apart. 


Digitized  by  LjOOQIC 


616       REPORT   OF  THE   CHIEF   OF   ENGIKEEB8,  U.  S.   ABITI. 

The  expenditures  during  fiscal  year  ending  June  30^  1901,  were  for 
removing  obstructing  snags  and  dredging  obstructing  shoals,  and 
resulted  in  providing,  temporarily,  a  channel  of  the  projected  depth 
and  width,  so  that  the  small  steamboats  and  launches  could  reach 
Rackliffs  Landing,  about  11^  miles  above  Ck>quille,  at  low-water  stages. 

The  maximum  draft  that  could  be  carried  June  SQj  1901,  at  mean  low 
water  in  the  Hi  miles  from  Coquille  up  to  Rackliffs  Landing  was  about 
4  feet,  while  at  places  in  the  li  miles  from  Rackliffs  Landing  up  to 
Myrtle  Point  the  depth  of  the  stream  at  low  water  was  only  a  few  inches. 

The  oflBcer  in  local  charge  of  the  improvement  reports  that  the  con- 
ditions have  changed  since  the  adoption  of  the  present  project  for 
improvement,  and  that  a  revision  of  the  project  therefore  appears  to 
be  advisable. 

The  commerce  carried  by  the  several  small  boats  and  launches  ply- 
ing above  Coquille  consists  principally  of  farm  products  and  is  incon- 
siderable in  volume.  A  railroad  parallels  the  stream  between  Coquille 
and  Myrtle  Point. 


COHMEBCIAL  srrATifirriCB. 


TODfl. 

1897 4,293 

1898 4,915 

1899 3,399 

1900 3,783 


Tons. 

1,242 

1894 1,692 

1896 1,409 

1896 3,205 

The  statistics  for  1893-1895  are  for  fiscal  years  ending  June  30;  for  1896-1900  they 
are  for  calendar  years. 

July  1,  1900,  balance  unexpended $3,855.50 

June  30,  1901,  amoimt  expended  during  fiscal  year 3,820.68 

July  1,  1901,  balance  unexpended 34.82 

July  1,  1901,  outstanding  liabilities 24.65 

July  1, 1901,  balance  available 10.27 

Amount  (estimated)  required  for  completion  of  existing  project 19, 980. 77 

(See  Appendix  V  V  2.) 

3.  Entrance  to  Coos  Bay  and  Harbor^  Oregon. — Coos  Bay  is  a  tidal 
estuarj  on  the  Pacific  coast  in  Oregon,  about  400  miles  north  of  San 
Francisco.  It  is  the  principal  harbor  between  the  mouth  of  the 
Columbia  River  and  San  Francisco.  Before  improvement  the  obstruc- 
tions consisted  of  the  usual  bar  in  the  ocean  at  uie  entrance  to  the  bay 
and  shoals  inside  the  bay  near  its  entrance,  formed  by  sands  which 
accumulated  durine  northwesterly  winds.  Under  the  influence  of 
these  winds  the  sand  spit  on  the  north  side  of  the  entrance  advanced 
toward  the  south,  contracting  the  channel  under  the  high  stone  head- 
land, known  as  Coos  Head,  on  the  south  side  of  the  entrance,  to  a 
very  narrow  width,  and  usually  causing  the  channel  across  the  oar  in 
the  ocean  at  the  entrance  to  follow  the  west  side  of  the  north  spit  Id  a 
tortuous  course.  The  depth  on  the  ocean  bar  was  often  but  10  feet 
at  low  tide.  The  mean  rise  of  the  tide  at  this  place  is  about  5.6 
feet. 

Under  the  original  project  for  improvement  there  was  constructed  a 
deflecting  jetty  about  1,760  feet  long,  running  westerljr  from  a  point  on 
the  south  shore  near  Fossil  Point  a  short  distance  inside  the  entmnce 
to  the  bav,  designed  to  cause  the  currents  to  scour  away  the  southern 
end  of  tne  norui  sand  spit,  to  prevent  an  undue  contraction  of  the 
width  of  the  channel  at  tne  entrance. 
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The  present  approved  project  (printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  pp.  2936-2966)  provides  for  obtaining 
and  maintaining  a  channel  20  feet  deep  at  low  tide,  through  the  bar  in 
the  ocean  at  the  entrance  to  the  bay,  by  confining  the  entrance  between 
two  high-tide  rubblestone  jetties,  the  north  jetty  to  be  9,600  feet  long 
and  the  south  jetty  4,200  feet  long.  The  estimated  total  cost  of  this 
improvement,  exclusive  of  the  amount  expended  on  the  original 
project,  is  $2,466,412.20. 

The  amount  expended  under  both  proiects  up  to  June  30, 1900,  was, 
for  works  of  improvement,  $738,750,  and  for  maintenance  of  improve- 
ment, $63,983.01,  or  a  total  of  $792,733.01,  and  resulted  in  the  con- 
struction of  the  jetty  near  Fossil  Point,  under  the  original  project,  and 
in  completing  the  9,600-foot  north  jetty  running  out  to  sea  from  the 
southern  end  of  the  north  sand  spit,  provided  for  in  the  present  proj- 
ect. This  has  resulted  in  obtainmg  a  channel  through  the  ocean  Imr 
having  ordinarily  18  to  22  feet  at  low  tide. 

The  expenditures  during  fiscal  year  ending  June  30,  1901,  were  for 
maintenance  of  improvement,  and  consisted  of  placing  additional 
rubblestone  in  the  north  jetty,  principally  at  the  sea  end. 

Inasmuch  as  the  projectea  depth  of  20  feet  at  low  tide  was  practi- 
cally obtained  in  1895,  and  has  been  maintained  with  but  rare 
exceptions  since,  by  means  of  the  north  jetty  alone,  the  necessity  for 
constructing  the  proposed  south  jetty  is  not  at  this  time  apparent. 

A  comparison  of  the  maps  printed  in  Annual  Reports  of  the  Chief  of 
Engineers  for  1884  (p.  2264)  and  for  1900  (p.  4278)  will  show  the 
improved  condition  of  the  entrance  to  the  bay. 

The  commerce  that  crosses  the  bar  at  the  entrance  to  Coos  Bay  con- 
sists principally  of  lumber  and  coal,  originating  at  points  on  and 
adjacent  to  the  bay.  Practically  all  of  the  commerce  is  marketed  in 
San  Francisco,  to  which  point  it  is  taken  by  coasting  vessels.  The 
bay  and  ocean  form  the  only  practicable  means  of  transporting  the 
commerce  to  market. 


COMMERCIAL  STATISTICS. 


TODB. 


1896 128,544 

1896 144,934 

1897 115,896 

1898 103,039 

1899 116,567 

1900 104,294 


Tons. 

1883 93,380 

1885 76,718 

1886 109,988 

1890 242,329 

1892 136,065 

1893 109,044 

1894 109,152 

The  statistics  for  1895-1900  are  for  calendar  years;  those  prior  to 
1895  are  for  the  fiscal  years  ending  June  30.  Statistics  for  years  not 
named  are  either  not  available  or  are  incomplete. 

July  1,  1900,  balance  unexpended $96,016.99 

November  10,  1900,  refundment  of  overpayment .56 


June  30,  1901,  amount  expended  during  fiscal  year  . 


96,017.55 
85,417.56 


July  1,  1901,  balance  unexpended 10,599.99 

July  1,  1901,  outstanding  liabilities 346.73 


July  1,  1901,  balance  available . 


10,253.26 


Amount  (estimated)  required  for  completion  of  existing  project 1, 791, 412. 20 

(See  Appendix  V  V  3.) 
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w^.  Ilarhoi'  at  Coos  Bay^  Oregon  (dredginxj)' — The  acts  of  Congress 
of  August  18,  1894,  and  June  3,  1896,  appropriated  $27,390  for  the 
purchase  of  a  dredger  and  two  hopper  scows  and  for  operating  same  in 
dredging  channels  through  several  shoals  in  Coos  Bay,  opposite  and 
near  Marshfield,  the  chief  town  on  the  bay.  These  shoals,  Having  only 
5  to  8  feet  of  water  on 'them  at  low  tide,  delayed  the  coasting  vessels, 
drawing  about  17  feet  of  water,  which  called  at  Marshfield,  for  the  ves- 
sels were  compelled  to  wait  until  full  high  tide. 

The  sundry  civil  act  approved  July  1, 1898,  provided  that  the  appro- 
priations of  August  18,  1894,  and  June  3,  1896,  for  the  purchase  of  a 
aredger  and  two  scows,  could  be  used  in  carrying  on  the  required 
dredging  by  conti-act  or  in  any  other  manner  that  in  the  judgment  of 
the  Socretary  of  War  would  be  mofc^t  economical  and  advantageous  to 
the  Government. 

The  amount  expended  to  June  30,  1900,  |27,329.03,  was  for  works 
of  improvement,  and  resulted  in  dredging,  under  a  contract,  channels 
about  13  feet  deep  at  mean  low  tide  through  four  shoals  opposite  and 
near  Marshfield,  known  as  Hogsback  Shoal,  Webster  Pomt  Shoal, 
Stave  Mill  Shoal,  and  Bunker  Shoal  (as  shown  on  map  following  page 
3206  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1899),  and  in 
dredging  with  Government  plant  a  channel  about  7  feet  deep  at  mean 
lower  low  tide  through  a  shoal  in  the  bay  at  the  mouth  of  Coos  River, 
opposite  Marshfield,  this  latter  channel  being  dredged  for  the  benefit 
of  the  li^t-draf  t  steamboats  which  ply  between  Marshfield  and  points 
on  Coos  Kiver. 

There  were  no  expenditures  in  fiscal  year  ending  June  30, 1901. 

The  project  for  improvement  having  been  completed  in  fiscal  year 
ending  June  30,  1900,  the  unexpended  funds  were  returned  to  the 
Treasury  July  18,  1900. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  tide  in  the  channels  dredged  through  Hogsback  Shoal,  Webster 
Point  Shoal,  Stave  Mill  Shoal,  and  Bunker  Shoal  is  about  13  feet,  and 
through  the  shoal  at  mouth  of  Coos  River  about  6  feet. 

Practically  all  of  the  commerce  of  Coos  Bay  and  Coos  River  is  bene- 
fited by  the  improvements  in  the  bay,  as  the  commerce  is  carried  in 
vessels  using  one  or  more  of  the  dredged  channels.  This  commerce 
during  the  past  thirteen  years  has  averaged  about  125,0Q0  tons  per 
annum. 

July  1,  1900,  balance  unexpended $70.  72 

July  1,  1901,  balance  unexpended 70. 72 

(See  Appendix  V  V  4.) 

5.  Coos  Rivei\  Oregon, — Coos  River  is  the  principal  tributary  of 
Coos  Bav,  and  empties  into  the  bay  at  its  head,  opposite  the  town 
of  Marshfield.  At  a  point  5i  miles  from  its  mouth  tne  river  divides 
into  two  branches,  known  as  the  North  and  South  forks,  up  each  of 
which  tidal  influence  extends  for  about  8i  miles.  Before  improve- 
ment was  commenced  the  small  light-draft  steamboats  and  launches 
plying  between  Marshfield  and  the  head  of  tide  on  each  fork  expe- 
rienced considerable  difficulty  in  navigating  on  account  of  the  many 
snags,  bowlders,  etc.,  in  the  stream. 

Tne  project  adopted  in  1896  provides  for  removing  snags  and  bowl- 
ders, cutting  through  bars,  etc. ,  where  necessary  to  secure  a  channel 
50  feet  wide  throughout  the  5i  miles  in  the  main  river  and  8i  miles  of 
each  fork. 
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The  amount  expended  to  June  30, 1900,  $7,857.92,  was  for  works  of 
improvement,  and  resulted  in  the  removal  of  the  obstructing  snags 
and  bowlders  in  the  main  river  and  the  two  forks,  so  that  light-diuft 
boats  could  navigate  the  stream  with  greater  ease  than  formerly. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901,  were 
in  connection  with  maintaming  the  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  tide  over  the  shoalest  parts  of  the  locality  under  improvement 
varied  from  2  to  4  feet. 

Coos  River  flows  through  a  narrow  but  productive  valley.  The 
commerce  carried  on  the  small  boats  plj^ing  the  stream  consists  [prin- 
cipally of  farm  and  dairy  products,  which  are  brought  to  Marshfield, 
where  ocean  vessels  touch,  for  market.  On  account  of  the  formation 
of  the  country  the  stream  is  the  only  means  of  transporting  the  com- 
merce to  market. 

COMMERCIAL  STATISTICS   i>X>R  CALENDAR   YEARS. 

Tons. 

1896 13,204 

1897 16,634 

1898 22,674 

July  1,  19(X),  balaiice  unexpended $142.08 

June  30,  1901,  amount  expended  during  fiscal  year 47. 25 

July  1,  1901,  balance  unexpended 94. 83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1901 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  5.) 

6*.  Mouth  of  Siuslaw  River^  Oregon. — The  Siuslaw  River  einpties 
into  the  Pacific  Ocean  at  a  point  about  475  miles  north  of  San  Fran- 
cisco, Cal.  It  enters  the  sea  through  a  shifting  sand  beach,  without 
headlands  or  other  fixed  points  to  mark  the  entrance,  which  is  obstructed 
by  a  shoal  outer  bar.  Before  the  work  of  improvement  was  commenced 
the  channel  across  this  outer  bar  f requentl}^  shifted  its  position  up  or 
down  the  coast  as  much  as  1  mile,  and  the  depth  of  water  on  the  bar 
varied  from  5  to  12  feet  at  low  tide. 

The  project  for  improvement,  approved  by  the  Secretary  of  War 
August  4^  1891  (report  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  pp.  3175-3182),  provides  for  confining  the  mouth 
of  the  river  in  the  ocean  between  two  high-tide  rubblestone  jetties, 
the  north  jetty  to  be  7,500  feet  long,  including  a  tramway  approach  at 
its  shore  end  3,000  feet  long,  and  the  south  jetty  to  be  5,600  feet  long, 
including  a  tramway  approach  at  its  shore  end  2,400  feet  long. 

These  jetties  are  designed  to  hold  the  channel  across  the  bar  in  the 
ocean  at  the  mouth  of  the  river  in  one  position  and  to  maintain  the 
depth  of  8  feet  at  low  tide  in  the  bar  channel.  The  estimated  cost  of 
the  improvement  is  1700,000.  The  charts  opposite  page  3174  and  page 
3178  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1891  show 

*  Includes  21,852  tons  of  stone  for  the  Government  jetty  at  the  entrance  to  Coos 
Bay,  Oregon. 

*  Includes  170,400  tons  of  stone  for  the  Government  jetty  at  the  entrance  to  Coos 
Bay,  Oregon. 
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the  positions  of  the  proposed  jetties.  A  map  of  the  latest  survey  of 
the  mouth  of  the  river  appears  opposite  page  4290  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1900. 

The  amount  expended  to  June  30,  1900,  $128,616.85,  was  for  works 
of  improvement,  and  resulted  in  the  partial  construction  of  about  4,045 
feet  of  the  north  jetty,  which  includes  a  tramway  3,029  feet  long  at  the 
.  shore  end  of  the  jetty.  This  checked  somewhat  the  tendency  of  the 
bar  channel  to  shift  its  position  as  far  to  the  north  as  often  occurred 
before  the  work  of  improvement  was  commenced. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901, 
resulted  in  extending  the  north  jetty  seaward  about  45  feet.  This 
short  extension  was  too  limited  to  produce  any  appreciable  improve- 
ment. The  great  depths  of  the  water  (50  to  55  feet)  through  which 
the  jetty  was  necessarily  extended  during  the  past  year  rendered  it 
impracticable  to  add  much  to  its  former  length  with  tne  comparatively 
small  sum  appropriated  March  3,  1899. 

Nothing  nas  been  done  toward  constructing  the  south  jetty,  the 

{)roject  providing  that  the  north  jetty  shall  be  constructed  first,  at 
east  in  part. 

During  the  past  fiscal  year  the  maximum  draft  that  could  ordinarily 
be  carried  at  mean  low  tide  over  the  shoalest  part  of  the  locality  under 
improvement  was  about  7i  feet. 

The  present  commerce  of  the  Siuslaw  River  is  limited,  the  country 
being  but  thinly  settled.  There  is  much  timber  of  good  quality  in  the 
vicinity,  and  lumber  is  the  principal  article  of  commerce  at  present. 
It  is  taken  from  the  river  to  San  Francisco  in  small  coasting  vessels. 
The  river  and  ocean  form  the  only  means  for  transporting  such  com- 
merce as  there  is,  there  being  no  railroad  in  the  vicinity. 


CX)MMERCIAL   STATISTICB. 


Tona. 

1897 2,239 

1898 4,350 

1899 4,907 

1900 18,675 


Tons. 

1892 2,381 

1893 7,000 

1894 8,050 

1895 15,296 

1896 7,184 

The  statistics  for  1896-1900  are  for  calendar  years;  for  years  prior 
to  1896  they  are  for  fiscal  years  ending  June  30. 

July  1,  1900,  balance  unexpended $23,483.15 

June  30,  1901,  amount  expended  during  fiscal  year 22, 412. 68 

July  1,  1901 ,  balance  unexpended 1 ,  070. 47 

July  1,  1901,  outstanding  liabilities 60. 00 

July  1 ,  1901 ,  balance  available 1 ,  020. 47 

Amount  (estimated)  lequired  for  completion  of  existing  project 648, 000.  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1901 36,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  6.) 

7.  Yaquma  Bay^  Oregon, — Yaquina  Bay  is  a  small  tidal  estuary  of 
about  5  square  miles  area.  It  lies  on  the  Oregon  coast,  about  110  miles 
south  of  the  mouth  of  the  Columbia  River.  The  usual  bar  exists  in 
the  ocean  opposite  the  entrance  to  the  bay.     The  mean  range  of  tide 
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is  about  7  feet.  Prior  to  improvement  the  prevailing  depth  over  this 
bar  was  only  about  7  or  8  feet  at  low  tide,  and  three  distinct  channels 
existed  at  the  entrance  to  the  bay.  Under  a  project  for  improvement 
adopted  in  1880,  as  amended  in  1882,  1888,  and  1892,  there  were  con- 
structed a  rubblestone  jetty  running  out  to  sea  about  3,500  feet  from 
the  south  side  of  the  ba}',  and  a  rubblestone  jetty  running  out  to  sea 
about  2,800  feet  from  the  north  side  of  the  bay.  The  construction  of 
these  jetties  resulted  in  filling  up  two  of  the  three  channels  which 
formerly  existed  at  the  entrance  to  the  bay,  in  developing  the  third 
channel,  and  in  obtaining  from  14  to  15  feet  of  water  on  the  ocean  bar 
at  mean  lower  low  tide,  or  from  21  to  22  feet  at  high  tide.  The  proj- 
ect for  improvement  called  for  only  17  feet  at  high  tide.  This  original 
project  has  therefore  been  satisfactorily  completed. 

The  river  and  harbor  act  of  June  6,  1900,  provides  for  removing  a 
cluster  of  rocks  located  about  2,000  feet  beyond  the  sea  end  of  me 
south  jetty,  at  an  estimated  cost  of  $20,000,  in  accordance  with  report 
submitted  by  a  Board  of  Engineers  November  14, 1899  (repjort  printed 
as  House  Doc.  No.  110,  Fifty-sixth  Congress,  first  session,  and  in 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  pp.  4293-4314). 

The  expenditures  to  June  30,  1900,  $690,027.68.  resulted  in  com- 
pleting the  two  jetties  provided  for  by  the  original  project,  as  stated 
above,  and  in  preparing  to  remove  the  cluster  of  rocks  as  provided  for 
in  the  present  project. 

The  expenditures  during  fiscal  year  ending  June  30,  1901,  resulted 
in  increasing  the  depth  of  water  over  a  portion  of  the  cluster  of  rocks 
beyond  the  sea  end  of  the  south  jetty  from  6  feet  to  12^  feet  at  mean 
lower  low  tide,  which  latter  is  equivalent  to  about  17  feet  at  high  tide. 

It  is  estimated  that  the  remainder  of  the  cluster  of  rocks  may  be 
removed  during  the  present  summer  with  the  funds  available. 

The  maximum  drait  that  could  ordinarily  be  carried  during  the  fiscal 
year  ending  June  30,  1901,  at  mean  low  tide  over  the  shoalest  part  of 
the  bar  channel  proper  was  14  feet,  and  over  the  shoalest  part  of  the 
cluster  of  rocks  at  one  side  of  the  channel  beyond  the  sea  end  of  the 
south  jetty  about  6  feet. 


COMMERCIAL   STATISTICS. 


Tona. 


1892 27,111 

1893 24,767 

1894 23,346 

1895 24,589 

1896 17,883 

1897 15,364 

1898 10,380 

1899 5,990 

1900 691 


Tons. 

1882 1,830 

1883 1,359 

1884 4,995 

1885 9,951 

1886 6,249 

1887 24,694 

1888 23,431 

1889 32,921 

1890 40,074 

1891 27,540 

The  statistics  for  1882-1894  are  for  the  fiscal  years  ending  June  30; 
for  1895-1900  they  are  for  calendar  years. 

July  1,  1900,  balance  unexpended 119,972.32 

June  30,  1901,  amount  expended  during  fiscal  year 7,067.83 

July  1,  1901,  balance  unexpended 12,904.49 

July  1,  1901,  outstanding  liabilities 170.00 

July  1,  1901,  balance  available 12,734.49 

(See  Appendix  V  V  7.) 
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8.  Ynquma  Bay^  Oregon^  exaTniiiatioiu — ^The  river  and  harbor  act  of 
March  3,  1899,  provided  for  a  Board  of  three  engineers  to  make  an 
examination  of  the  bay  with  a  view  to  ascertaining  the  desirability 
of  further  prosecution  of  work. 

The  expenditures  up  to  June  30,  1900,  W:,  689. 60,  were  for  the 
required  examination.  The  report  of  the  Board  was  submitted 
November  14, 1899  (report  printed  in  House  Doc.  No.  110,  Fiftjr-sixth 
Congress,  first  session;  also  in  Annual  Report  of  the  Chief  oi  Engi- 
neers for  1900,  pp.  4293-4814).  The  report  was  to  the  effect  that  Uie 
bay  is  unworthy  of  further  improvement  with  the  exception  of 
removing  to  the  level  of  the  surrounding  bottom  a  cluster  of  rocks  on 
the  side  of  the  channel  about  2,000  Jeet  beyond  the  end  of  the  south 
jetty. 

This  work  was  estimated  to  cost  $20,000,  and  provision  for  its  exe- 
cution was  made  bv  the  emergency  river  and  harbor  act  of  June  6, 
1900,  as  stated  in  the  report  for  the  improvement  of  Yaquina  Bay. 

The  expenditures  during  fiscal  year  ending  June  30,  1901,  were  in 
settlement  of  liabilities  incurred  during  the  previous  year. 

The  Board  having  completed  its  work,  the  unexpended  balance  of 
the  appropriation  of  $5,000  made  by  the  act  of  March  3,  1899,  for  the 
exammation  was  returned  to  the  Treasury  July  18,  1900. 

July  1,  1900,  balance  unexpended $310.40 

June  30,  1901,  amount  expended  during  fiscal  year > .  t>4 

July  1,  1901,  balance  unexpended 309.  76 

(See  Apprendix  V  V  8.) 

5.  TiUaniook  Bay  and  Bar^  Oregon. — Tillamook  Bay  is  an  indenta- 
tion of  the  Oregon  coast  about  6  miles  long  by  about  3  miles  wide  and  lies 
about  50  miles  south  of  the  mouth  of  the  CSolumbia  River.  The  mean 
range  of  tide  in  the  bay  is  about  6.5  feet.  The  usual  bar  exists  in  the 
ocean  opposite  the  entrance  to  the  bay,  but  generally  has  from  10  to 
15  feet  of  water  over  it  at  low  tide.  At  low  tide  the  bay  inside  is  a 
succession  of  sand  and  mud  flats,  separated  by  four  channels,  which 
latter  shoal  to  a  low-tide  depth  of  but  1  or  2  feet  near  the  east  end  of 
the  bay.  A  number  of  streams  empty  into  the  bay  from  the  east. 
These  are  mountain  streams  in  their  upper  portions  and  tidal  sloughs 
in  their  lower  portions.  Coasting  vessels  drawing  up  to  about  14  reet 
of  water,  engaged  in  transporting  lumber  from  the  bay  to  San  Fran- 
cisco, do  not  go  above  Hobsonville,  a  short  distance  inside  the  entrance 
to  the  bay. 

Tillamook  City  is  on  Hoquarten  Slough,  about  12  miles  from  the 
entrance  to  the  bay,  and  is  the  distributing  point  for  a  verv  fertile  valley 
lying  between  the  Pacific  Ocean  and  the  Coast  Range  or  mountains. 

The  projects  for  improvement  adopted  consequent  to  reports  printed 
in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1888  (pp.  2152- 
2154)  and  1892  (pp.  2742-2752)  provided  for  aiding  the  smaller  class 
of  coasting  vessels  to  reach  Tillamook  City  by  obteining  a  channel  9 
feet  deep  at  mean  high  tide  from  Hobsonville  up  to  Tillamook  City, 
at  an  estimated  cost  of  1105,700. 

The  expenditures  to  June  30, 1900,  $66,023.56,  resulted  in  obtaining 
the  projected  channel  9  feet  deep  at  mean  high  tide  from  Hobsonville 
up  to  Tillamook  City,  many  snags  being  removed,  shoals  dredged,  and 
deflecting  dikes  being  built  between  those  points. 

^Expended  by  Treasury  Department  in  making  eettlement  with  the  Southern 
Paciflc  Company. 


Digitized  by  LjOOQ IC 


RIVER   AND   HARBOR   IMPROVEMENTS.  623 

The  expenditures  during  the  fiscal  3'^ear  ending  June  30,  1901,  were 
for  completing  and  mainStining  the  work  in  progress  at  the  close  of 
the  preceding  fiscal  year,  which  consisted  of  dredging  shoals  and  finish- 
ing several  deflecting  dikes. 

Although  a  channel  of  the  projected  depth  has  been  obtained  up  to 
Tillamook  Cit3%  it  will  be  necessary  to  strengthen  and  perhaps  extend 
some  of  the  existing  dikes  in  order  to  maintain  the  channel. 

There  is  a  large  quantity  of  timber  of  good  quality  in  the  vicinity 
of  Tillamook  Bay,  also  some  very  fertile  valley  lands.  The  lumber  is 
marketed  almost  exclusively  in  San  Francisco,  and  the  agricultural 

Eroducts  are  marketed  in  both  San  Francisco  and  Portland.     There 
eing  no  railroads  in  the  vicinity,  the  country  is  dependent  upon  tho 
ba}^  and  ocean  for  transporting  the  products  to  market. 

COMMERCIA  I.  STATISTICS. 


Tons. 

1896 25,977 

1897 29,405 

1898 35,885 

1899 36,835 

1900 17,640 


Tons. 

1889 3,571 

1890 27,427 

1891 28,  292 

1892 33,  220 

1893 18,316 

1895 29,742 

The  statistics  for  years  prior  to  1896  are  for  fiscal  years  ending  June  30;  since  1896 
they  are  for  calendar  years. 

July  1,  1900,  Imlance  unexpended $12,676.44 

November  10,  1900,  refundment  of  overpayments  * 4. 68 

12, 681. 12 
June  30,  1901,  amount  expended  during  fiscal  year 11, 949. 81 

Julv  1,  1901,  balance  unexpended 731. 31 

July  1 ,  1901,  outstanding  liabilities 63. 25 

July  1,  1901,  balance  available 668.06 

Amount  that  can  be  profitably  expended  in  fiscal  j^'ear  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  atldition  to  the  balance 
available  July  1,  1901 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  9.) 

10.  Uj}pir  Cohnnhia  aud  Snake  rivei^s^  Oregon  and  Wmhingfon, — 
The  designation  ''Upper  Columbia  and  Snake  rivers,  Oregon  and 
Washington,"  covers  the  125  miles  of  the  Columbia  River  from  Celilo 
up  to  the  mouth  of  Snake  River,  at  Ainsworth,  Wash.,  and  the  145 
miles  of  the  Snake  River  from  its  mouth  up  to  Asotin,  Wash.,  a  small 
settlement  al)out  5  miles  above  the  town  or  Lewiston,  Idaho. 

Both  the  Columbia  and  Snake  rivers  between  Celilo  and  Asotin  are 
more  or  less  obstructed  by  rock  and  gravel  bars,  which  cause  rapids, 
the  ruling  depth  over  some  of  which  at  low  water  being  from  2  to  3 
feet,  while  some  (particularly  in  the  67  miles  of  the  Snake  between  its 
mouth  and  Riparia,  Wash.,)  are  impassable  at  extreme  low-water  stages. 
These  bars,  together  with  the  narrow  and  crooked  channel  at  many 
places,  render  navigation  by  light-draft  steamboats  between  Celilo  and 
Asotin  more  or  less  difficult  at  some  points  and  dangerous  at  others. 

A  foniial  plan  for  improving  the  two  streams  throughout  the  270 
miles  between  Celilo  ana  Asotin  luis  never  l)een  adopted  b\^  Congress. 

*  Overpayment  of  $3.12  made  on  voucher  No.  31,  February,  1900,  and  overpayment 
of  $]  .56  made  on  voucher  No.  30,  March,  1900. 
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The  Snake  River  has  been  surveyed  throujz^hout  the  140  miles  between 
its  mouth  and  Lewiston,  but  a  continuous  survey  of  the  Columbia  be- 
tween Celilo  and  the  mouth  of  Snake  River  has  never  been  authorized 
or  made. 

From  1872  to  1882  the  work  of  removing  obstructions  was  carried 
on  with  the  view  of  obtaining  a  low- water  channel  depth  of  about  5^ 
feet  in  the  Columbia  between  Celilo  and  the  mouth  of  Snake  River, 
and  a  low- water  channel  depth  of  about  4i  feet  in  the  Snake  between 
its  mouth  and  Lewiston.  Owing  to  the  construction  of  I'ailroads  along 
and  adjacent  to  both  streams,  and  the  difficulties  of  navigating  the 
Snake  below  Riparia  and  some  portions  of  the  Columbia  between  Ce- 
lilo and  the  mouth  of  the  Snake,  steamboats  abandoned  the  streams 
between  Celilo  and  Riparia  for  purposes  of  regular  navigation  in 
about  1882. 

Since  then  work  of  improvement  has  been  confined  to  the  78  miles  of 
the  Snake  River  between  Riparia  and  Asotin,  although  Lewiston  is  at 
present  the  head  of  regular  navigation  on  Snake  River. 

The  expenditures  to  June  30, 1900 — ^284,851. 92 — resulted  in  remov- 
ing some  of  the  worst  obstructions  to  steamboat  navigation  between 
Celilo  and  Asotin  and  in  the  construction  of  several  dikes  to  deflect 
and  concentrate  the  flow  over  shoals. 

The  expenditures  during  the  fiscal  vear  ending  June  30,  1901,  were 
principally  for  making  a  survey  of  the  73  miles  of  the  Snake  River 
between  Lewiston  and  Riparia. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  during 
the  fiscal  year  ending  June  30,  1901,  over  the  shoalest  point  in  Snake 
River  between  Riparia  and  Lewiston  (the  limits  of  regular  navigation) 
was  about  4^  feet. 

The  principal  commerce  of  the  upper  Columbia  and  Snake  River 
country  is  wheat.  At  present  the  wneat  of  the  Snake  River  country 
is  taken  to  Riparia  by  steamboats,  at  which  place  it  is  transferred  to 
cars  and  transported  by  rail  to  Portland,  Oreg.,  where  it  is  placed 
aboard  ocean  vessels  for  export  to  Europe  and  Asia.  It  is  not  expected 
that  the  conunerce  handled  on  the  rivers  between  Celilo  and  Asotin 
will  materially  increase  until  some  feasible  plan  is  adopted  b^  Congress 
for  passing  steamboats  around  the  obstructions  in  the  12  miles  of  tiie 
Columbia  River  between  the  The  Dallas  and  Celilo,  and  thus  give,  dur- 
ing a  portion  of  each  year  at  least,  an  all-water  route  of  transportation 
from  Asotin  to  the  Pacific  Ocean,  a  distance  of  about  468  miles.  For 
information  in  detail  concerning  the  immense  territory  drained  by  and 
tributary  to  the  Columbia  ana  Snake  rivers^  the  conunerce  or  the 
country,  and  the  present  means  for  transporting  it,  attention  is  par- 
ticularly invited  to  House  Doc.  No.  228,  Fifty-sixth  Congress,  second 
session.     (See  Appendix  V  V  16,  herewith.) 

COMMERCIAL  STATISTICS. 


Tons. 

1875 18,230 

1879 65,975 

1884 30,260 

1891 31,400 

1892 19,167 

1893 19,364 

1894 9,902 

The  above  statistics,  since  1896,  are  for  the  calendar  years;  for  years  prior  to  1896 
they  are  for  fiscal  years  ending  June  30.  Statistics  for  years  not  named  are  not 
available. 


Tons. 

1896... 37,100 

1896 26,977 

1897 31,531 

1898 86,923 

1899 45,664 

1900 35,920 
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July  1,  1900,  balance  unexpended $4,427.08 

January  29,  1901,  reimbursement  for  property 43. 70 

4,470.78 
June  30,  1901,  amount  expended  during  fiscal  year 4, 173. 37 


July  1,  1901,  balance  unexpended 297. 41 

July  1,  1901,  outstanding  liabilities 50. 00 

July  1,  1901,  balance  available 247.41 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  iwdition  to 
the  balance  available  July  1,  1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  10.) 

11.  Coluwhia  River  at  Three^-mile  Rapids.,  and  the  constnLction  and 
equipment  of  a  boat  railway  frmn  the  foot  of  The  Dalles  Rapids  to  the 
head  of  Celilo  Falls.,  Oregon  and  Washington. — Vessels  drawing  23 
feet  of  water  easily  ascend  the  Columbia  ftiver  from  its  mouth  in  the 
Pacific  Ocean  to  the  mouth  of  the  Willamette  River,  a  distance  of 
about  98  miles,  and  river  steamers  drawing  about  8  feet  of  water  navi- 
gate the  Columbia  up  to  the  town  of  The  Dalles,  Oreg.,  a  farther  dis- 
te.nce  of  about  88  miles.  Between  the  towns  of  The  Dalles  and  Celilo, 
Oreg.,  12  miles,  navigation  is  completely  obstructed  at  all  times  by 
rapids  and  strong  currents  caused  by  falls,  the  steep  slope  of  the  river, 
and  the  gorged  character  of  the  channel. 

From  Celilo  up  to  the  foot  of  Priest  Rapids,  in  the  southern  portion 
of  Douglas  County,  Wash.,  198  miles,  the  Columbia  is  navigable  for 
boats  drawing  3i  to  4^  feet,  although  with  some  difficulty  at  low- 
water  stages,  on  account  of  rocks  and  shoals.  The  Snake  River,  which 
empties  into  the  Columbia  at  Ainsworth,  Wash.,  125  miles  above 
Celilo,  is  navigable  for  light-draft  boats  up  to  Asotin,  Wash.,  145 
miles  above  Ainsworth,  although  the  67  miles  between  Ainsworth  and 
Riparia  are  not  navigable  during  the  lower  stages.  There  is,  therefore, 
384  miles  of  the  Columbia  between  its  mouth  in  the  Pacific  Ocean  and 
the  foot  of  Priest  Rapids,  and  145  niiles  of  the  Snake  River  next  above 
its  mouth,  or  a  total  of  529  miles,  which  are  navigable  throughout 
during  at  least  a  portion  of  each  3^ear,  while  in  all  that  distance  there 
is  but  12  miles  where  navigation  is  totally  obstructed.  These  12  miles 
consist  of  the  Columbia  Kiver  between  The  Dalles  and  Celilo,  Oreg. 
In  these  12  miles  are  four  principal  obstructions.  They  are  known  as 
Three-mile  Rapids,  Five-mile  (or  the  The  Dalles)  Rapids,  Ten-mile 
Rapids,  and  Celilo  Falls. 

The  act  of  Congress  of  August  18,  1894,  provided  for  the  improve- 
ment of  Three-mfle  Rapids  and  for  the  construction  and  equipment  of 
a  boat  railway  from  the  foot  of  Five-mile  (or  The  Dalles)  Rapids  to 
the  head  of  Celilo  Falls,  at  an  estimated  cost  of  12,264,467.  The 
object  of  the  proposed  boat  railway  is  to  carry  boats  overland  between 
the  foot  of  Five-mile  Rapids  and  Celilo,  a  distance  of  about  9  miles. 

The  expenditures  to  June  30,  1900,  $29,708.51,  resulted  in  a  survey 
of  the  line  of  the  proposed  boat  railway,  in  acquiring  title  to  a  part  of 
the  land  required  for  it,  and  in  partially  preparing  the  necessary  plans. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901,  were 
principally  for  making  a  survey  of  tlie  12  miles  of  the  river  between 
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The  Dalles  and  Celilo  with  the  view  to  the  construction  of  canals  and 
locks  to  overcome  the  obstructions  to  navigation. 

Work  has  been  suspended  until  Confess  may  determine  whether 
the  construction  of  the  boat  railway  shall  continue  or  some  other  form 
of  improvement  shall  be  adopted. 

July  1,  1900,  balance  unexpended $220,291.49 

June  30,  1901,  amount  expended  during  fiscal  year 5, 712. 23 

July  1,  1901,  balance  unexpended 214,579.26 

Amount  (estimated)  required  for  completion  of  existing  project 2, 014, 467. 00 

(See  Appendix  V  V  11.) 

12.  Canal  at  the  Cascades^  Cohimhia  River ^  Oregoni, — ^In  passing 
through  the  Cascade  Mountain  Range  the  channel  of  the  Columbia 
River  for  the  distance  of  about  4^  miles  (see  map  opposite  p.  2246, 
Annual  Report  of  the  Chief  of  Engineers  for  1884)  is  so  contracted  in 
width  that  that  portion  of  the  stream  partakes  of  the  nature  of  a  gorge. 
In  the  upper  2,500  feet  of  this  gorge  (shown  in  photograph  No.  409, 
following  p.  8224,  Annual  Report  of  the  Chief  of  Engineers  for 
1899)  there  is  a  fall  of  about  24  feet  at  low  water,  which,  on  account 
of  the  rapids  and  huge  bowlders,  can  not  be  navigated.  Throughout 
the  lower  portion  of  the  gorge,  about  4  miles,  the  channel,  while  not  as 
contracted  nor  of  as  steep  slope  as  the  upper  2,500  feet,  is  nevertheless 
so  contracted  and  of  such  slope  that  rapids  are  formed  that  can  not  be 
navigated  at  the  higher  stages.  This  lower  portion  of  tiie  gorge,  also, 
was  originally  much  obstructed  by  large  bowlders  and  reere. 

Under  the  original  project  for  improvement,  as  modifi^  in  1880,  and 
as  further  moditied  in  1888  (report  of  Board  of  Engineer  officers,  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  pp.  2551-2559), 
work  was  prosecuted  on  a  canal  about  3,000  feet  long  on  the  Oregon 
shore,  around  the  upper  or  principal  rapid  at  the  Cascades,  and  a  lock 
in  the  canal  462  feet  long,  90  feet  wide,  and  designed  for  an  extreme 
low-water  draft  of  8  feet.  Also,  noiany  obstructing  rocks  and  reefs  in 
the  rapids  below  the  canal  and  lock  were  removed. 

In  1894  (report  of  Board  of  Engineer  officers,  printed  in  the  Annual 
Repjort  of  the  Chief  of  Engineers  for  1895,  pp.  3571-3582)  the  present 
project  was  adopted,  which  provided  for  utilizing  462  feet  of  the 
incomplete  canal  above  the  upper  lock  gates  as  a  second  lock,  by  put- 
ting in  a  concrete  floor  and  tne  necessary  side  walls.  This  modifica- 
tion  also  provided  for  i-aising  the  protection  works  of  the  canal,  the 
height  of  which  had  been  based  on  tne  flood  of  1876,  the  highest  water 
known  previous  to  1894,  to  make  them  conform  to  the  flood  height  of 
the  latter  year,  which  was  6  feet  above  that  of  1876. 

There  has  been  f 3, 748,000  appropriated  for  this  work,  and  the 
amount  (estimated)  required  to  be  appropriated  for  its  completion  is 
1259,260,  thus  making  the  estimated  total  cost  $4,007,260. 

The  expnditures  up  to  June  30,  1900,  $3,697,348.26,  resulted  in  the 
construction  of  the  canal  and  locks,  as  projected,  to  a  point  where 
navigation  through  them  is  permitted.  Although  incomplete,  the 
works  were  opened  to  navigation  on  November  5.  1896,  and  nave  been 
used  since  that  time  by  boats,  except  when  nigh  water  made  it 
impracticable. 

The  expenditures  during  fiscal  year  ending  June  30,  1901,  were  for 
works  of  improvement  and  consisted  principally  of  relaying,  under  a 
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contract  dated  September  19,  1899,  a  portion  of  the  slope  wall  on  the 
south  side  of  the  lower  entrance  to  the  canal,  which  was  damaged  by 
the  high  water  of  1894,  and  in  placing  additional  paving  on  boui  sides 
of  the  canal. 

The  commerce  that  has  passed  through  the  canal  is  as  follows:  1898, 
18,812  tons;  1899,  16,700  tons;  1900,  17,710  tons;  1901,  22,426  tons. 
These  statistics  are  for  fiscal  years  ending  June  30. 

July  1,  1900,  balance  unexpended $50,651.74 

June  30,  1901,  amount  expended  during  fiscal  year 46, 005. 01 

July  1,  1901,  balance  unexpended 5, 646. 73 

July  1 ,  1901,  outstanding  liabilities 228. 00 

July  1,  1901,  balance  available 5,418.73 

Amount  (estimated )  required  for  completion  of  existing  project 259, 260. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 90, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  V  V  12.) 

13,  Operating  mid  care  of  canal  and  locks  at  the  Cascades  of  the 
Colurnhia  Biver^  Oregon. — ^The  obstructions  in  the  Columbia  River  at 
the  Cascades  are  described  in  the  preceding  report.  The  canal  and 
locks  which  pass  steamboats  around  these  obstructions  were  opened 
to  navigation  on  November  6,  1896,  although  incomplete  in  many 
details,  and  have  been  in  condition  to  be  used  ever  since  that  date, 
Avith  the  exception  of  a  few  days  when  minor  repairs  were  in  process. 

The  expenditures  up  to  June  30,  1900, 118,948.26,  were  principally 
in  pavment  of  salaries  of  employees  engaged  in  operating  and  caring 
for  the  canal  and  locks,  for  a  new  valve  for  the  main  culvert  on  the 
south  side  of  the  lower  lock,  and  for  partially  repainting  the  steel 
lock  gates. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901, 
amounting  to  ^5,433.91,  were  in  pavment  of  salaries  of  employees 
engaged  in  operating  and  caring  for  the  canal  and  locks  and  in  contin- 
uing the  worK  of  cleaning  and  repainting  the  steel  lock  gates. 

Tne  commerce  that  has  passed  through  the  canal  and  locks  during 
fiscal  years  ending  June  30  is  as  follows: 

Tons. 

1898 18,812 

1899 16,700 

1900 17,710 

1901 22,426 

(See  Appendix  V  V  13.) 

H.  Colurnhia  JSiver^  between  Va?icouver^  Wash,^  and  the  mouth  of 
Willamette  Biver. — ^Th.e  city  of  Vancouver,  Wash.,  is  located  on  the 
Columbia  River  about  103  miles  above  its  mouth  and  5  miles  above  the 
mouth  of  the  Willamette  River  in  the  Columbia,  Vessels  drawing  up 
to  about  23  feet  of  water  ascend  the  Columbia  from  its  mouth  up  to  a 
point  2i  miles  below  Vancouver,  where  there  is  a  bar  which  had, 
originally,  but  9  feet  of  water  over  it. 

The  project  adopted  in  1892  (reports  printed  in  Annual  Reports  of 
the  Chief  of  En^neers  for  1892,  pp.  2865-2869,  and  for  1896,  pp. 
3264-3265)  provided  for  constructing  a  pile,  brush,  and  rubblestone 
dike  about  3,000  feet  long  from  the  (^egon  shore  to  the  head  of  Hay- 
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den  Island,  opposite  Vancouver,  at  an  estimated  cost  of  $100,000,  to 
stop  the  flow  south  of  the  island  during  low-water  stages  and  deflect  it 
down  the  main  channel  north  of  the  island,  so  as  to  scour  the  bar  below 
Vancouver  and  obtain  a  depth  over  it  sufficient  to  permit  ascending 
vessels  drawing  20  or  more  feet  to  reach  Vancouver. 

The  expenditures  to  June  30,  1900,  were  $85,533.16  for  works  of 
imj)rovement  up  to  May  2,  1899,  and  $9,007.82  for  maintenance 
of  improvement  from  May  2,  1899,  to  June  30,  1900,  or  a  total  of 
$94,540.98,  and  resulted  in  completing  the  dike  and  in  revetting  the 
head  of  Hayden  Island  to  prevent  erosion.  The  map  following  page 
3230  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1899  shows 
the  work  as  completed  May  2,  1899. 

The  expenditures  during  fiscal  year  ending  June  30,  1901,  were  for 
maintenance  of  improvement,  small  quantities  of  brush  and  rubble- 
stone  being  placed  in  the  dike  and  on  the  head  of  Hayden  Island  to 
compensate  for  settlement  caused  by  the  all-sununer  high  water  of 
1900. 

On  June  18,  1901,  the  sum  of  $8,000  was  allotted,  from  the  appro- 
priation of  elune  6,  1900,  for  emergencies  in  river  and  harbor  works, 
to  be  applied  to  repairing  the  dike  during  the  low-water  period  of  the 
autumn  of  1901. 

It  has  not  been  practicable  to  make  a  survey  recently  to  determine 
to  what  extent  the  dike  has  up  to  the  present  time  caused  scour  on  the 
bar  in  the  main  channel  north  of  the  island.  It  is  proposed  to  make 
the  nec^sary  survey  during  the  next  low-water  period. 

Whether  the  industries  of  Vancouver  could  oflfer  vessels  drawing  20 
feet  of  water  sufficient  inducements  in  the  way  of  cargoes  to  make  it 
an  object  for  them  to  call  at  that  place  is  questionable,  but  can  not  be 
definitely  determined  until  the  project  depth  is  secured.  To  accom- 
plish this  may  reauire  dredging,  and  the  estimate  submitted  includes 
$10,000  for  such  aredging  and  $12,000  for  repair  work  which  may  be 
necessary. 

July  1,  1900,  balance  unexpended 15,460.02 

Amount  allotted  from  appropriation  contained  in  emei^ncy  river  and 
harbor  act  approved  June  6,  1900 8,000.00 

13,460.02 
June  30,  1901,  amount  expended  during  fiscal  year 6, 422. 02 

July  1,  1901,  balance  unexpended 8,038.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 22,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  V  V  14.) 

15.  Clearwater  River^  Idaho. — This  stream  empties  into  the  Snake 
River  at  Lewiston,  Idaho.  It  is  a  mountain  stream  with  steep  slope 
and  many  rapids,  the  average  fall  of  the  stream  from  Elamiah,  Idaho, 
down  to  Lewiston  beinff  about  7  feet  per  mile. 

The  original  project  for  improvement,  adopted  in  1879,  provided  for 
obtaining  a  low- water  channel  depth  of  4i  leet  for  small  steamboats 
in  the  40  miles  next  above  Lewiston  by  removing  obstructing  rocks. 

The  last  project  for  improvement  was  approved  bv  the  Secretary  of 
War,  July  23,  1897,  and  provided  for  improving  the  75  miles  of  the 
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river  next  above  Lewiston  for  steamboat  navigation  during  only  high 
stages  by  removing  obstructions  to  high- water  navigation. 

The  expenditures  to  June  30,  1900,  $37,126.32,  were  for  works  of 
improvement,  and  resulted  in  removing,  under  the  original  proiect, 
some  of  the  rocks  which  obstructed  low-water  navigation,  and  in 
removing,  under  the  later  project,  some  of  the  worst  obstructions  to 
high-water  navigation  from  Kamiah,  67  miles  above  Lewiston,  down 
to  Big  Eddy,  27  miles  above  Lewiston. 

The  officer  in  local  charge  of  the  improvement  reported  that  the  con- 
struction a  year  or  two  ago  of  a  branch  of  the  Northern  Pacific  Rail- 
road, paralleling  the  stream  at  all  points  between  Lewiston  and  Kamiah 
and  affording  ample  transportation  facilities  for  the  somewhat  limited 
commerce  of  the  region,  and  the  difficulties  and  dangers  connected 
with  navigating  the  stream,  caused  steamboats  to  abandon  the  river. 
These  conditions  were  reported  to  the  Secretary  of  War,  July  6, 1899, 
who  authorized,  July  8^  1899,  that  the  appropriation  of  110,000  of 
March  3,  1899,  be  held  in  the  Treasury  to  await  future  developments 
regarding  the  necessity  for  further  improving  the  stream. 

The  expenditures  in  1901  were  in  connection  with  properly  caring 
for  the  Government  plant  used  in  the  work  of  improvement  in  former 
years. 

The  stream  was  not  visited  by  a  steamboat  during  the  calendar  year 
1900,  therefore  no  commerce  was  carried  on  the  river  during  that  year. 

COMMERCIAL  STATISTICS. 

Tons. 

1896 2,900 

1898 756 

1899 176 

1900 None. 

The  above  statistics  are  for  calendar  years.  Statistics  for  years  not  nameil  are  not 
available. 

July  1,  1900,  balance  unexpended $12,876.18 

June  30,  1901,  amount  expended  during  fiscal  year 121. 36 

July  1,1901,  balance  unexpended 12,754.82 

(See  Appendix  V  V  15.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  EMERGENCY 
RIVER  AND   HARBOR  ACT  APPROVED  JUNE   6,   1900. 

Preliminary  examinations  and  surveys  of  the  following  localities 
were  made  by  the  local  engineer  and  reports  thereon  submitted  through 
the  division  engineer: 

1.  Preliminary  examination  and  mcrvey  of  Columhia  River  between 
the  foot  ofThepaUes  Rapids  aixd  the  headofCelHo  Falls  ^  Oregon  and 

Washiiigion^  with  a  vieto  to  t/ie  constt^iLction-  of  canals  and  locks, — 
Captain  Harts  submitted  reports  dated  June  22  and  November  30, 1900, 
respectively.  The  estimated  cost  of  the  necessary  work  in  round  num- 
bers is  $4:,000,000.  The  reports  were  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  228,  Fifty-sixth  Congress,  second  session. 
(See  also  Appndix  V  V  16.) 

2.  lydimvnary  examvnatiori  and  survey  of  Snake  River ^  Idaho  and 
Washington^  from  the  head  of  navigation  on  said  river  to  its  jwnction 

with  the  Columhia  River. — Captain  Harts  submitted  reports  dated 
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June  25  and  November  15,  1900.  The  cost  of  the  work  proposed  is 
estimated  at  $23,000  and  $5,000  for  maintenance  every  two  years. 
The  reports  were  ti*ansmitted  to  Congress  and  printed  in  House  Doc. 
No.  127,  Fifty-sixth  Congress,  second  session.     (See  also  Appendix 

IMPROVEMENT  OF  WILLAMETTE  AND  LOWER  COLUMBIA  RIVERS  AND 
THEIR  TRIBUTARIES,  OREGON  AND  WASHINGTON. 

This  district  was  in  the  temporary  charge  of  Capt.  William  W. 
Harts,  Corps  of  Engineers^  to  August  18,  1890,  and  in  the  charge  of 
Capt.  William  C.  Lanfffitt,  Corps  of  Engineers,  since  that  date. 
Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  Novem- 
ber 23,  1900,  and  Col.  Jared  A.  Smith,  Corps  of  Engineers,  since 
December  15,  1900. 

1.  LorwTomRwer^  Oregon. — ^The  Long  Tom  River  is  a  tributary 
of  the  Willamette.  It  rises  on  the  eastern  slope  of  the  Coast  Range, 
drains  an  area  of  about  430  square  miles,  including  a  large  amount  of 
very  productive  valley  land,  and  empties  into  the  Willamette  River  122 
miles  distant  from  Portland  by  river. 

Before  improvement  the  river  was  almost  impassable  on  account  of 
the  numerous  brush-covered  shoals  and  overhanging  trees.  It  is  very 
narrow  and  runs  so  low  during  the  spring  and  summer  that  scarcely  6 
inches  of  water  is  found  on  the  bars,  but  during  the  winter  or  rainy 
season  a  depth  of  5  or  6  feet  is  found,  and  the  improvement  was 
intended  to  lumish  relief  during  such  parts  of  the  year  as  high  water 
prevails. 

The  present  project  for  improvement  was  adopted  in  1898.  It  pro- 
vided for  the  removal  of  snags,  overhanging  trees,  etc.,  with  a  view  to 
obtaining  a  channel  for  high-water  navigation  during  a  few  months  in 
the  rainy  season.    This  project  is  now  satisfactorily  completed. 

The  river  and  harbor  act  of  March  3,  1899,  transferred  $3,000  from 
funds  previously  appropriated  for  improvement  of  Willamette  and 
Yamhill  rivers  to  this  work.  All  of  this  amount  was  expended  during 
the  fiscal  year  ending  June  30,  1900. 

The  desired  results  have  been  accomplished,  affording  high-water 
transportation  for  considerable  quantities  of  grain  and  produce.  This 
traflSc,  however,  has  not  been  as  large  as  was  anticipated. 

The  sum  of  $500  will  probably  be  required  for  annual  maintenance, 
which  will  allow  of  removing  snags,  logs,  and  other  obstructions.  The 
expenditure  of  this  amount  may  not  be  proportionate  to  the  small 
traffic  involved,  as  the  commerce  for  the  year  was  only  275  tons  as 
against  300  tons  the  previous  year.  Owing  to  this  reason  and  to  the 
uncertainty  of  any  great  benefit  derived  from  previous  expenditures, 
this  amount  should  not  be  expended  unless  future  traffic  and  condi- 
tions would  seem  to  warrant  it. 

It  is  therefore  recommended  that  definite  appropriations  be  discon- 
tinued, and  that  the  amount  estimated  for,  or  so  much  thereof  as  the 
needs  of  commerce  may  demand,  be  expended  from  the  general  appro- 
priation for  improving  Willamette  ana  Yamhill  rivers. 

I  Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement 1500.00 
Submitted  in  oomplianoe  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harV)or  act  of  1899. 

(See  Appendix  W  W  1.) 
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S,  Willa/mette  River  above  Portlamd^  cmd  Yamhill  Rivet\  Oregon. — 
The  Willamette  River  rises  in  the  Cascade  Range,  about  150  miles 
southward  of   the  Ciolumbia  River,  and  flows    northerly,  generally 

Earallel  and  about  50  miles  eajst  of  the  coast  line.  It  enters  the  Colum- 
ia  about  105  miles  above  its  mouth  and  12  miles  north  of  the  city  of 
Portland. 

The  Yamhill  River  rises  in  the  Coast  Range,  flows  in  a  northeasterly 
direction,  and  enters  the  Willamette  about  40  miles  above  its  mouth. 

A  detailed  description  of  the  Willamette  River,  together  with  that 
of  its  condition  pnor  to  improvement,  may  be  found  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1876,  page  664,  and  for  1880, 
page  2280. 

The  Yamhill  River  di*ains  an  exceedingly  fertile  valley,  which  has 
been  settled  for  years.  Prior  to  improvement  the  channel  was 
obstructed  by  snags  and  rocks,  which  were  removed  under  the  project 
of  1892,  and"  boats  could  then  reach  Dayton  (about  5  miles)  at  all 
seasons  on  a  draft  of  about  2^  feet.  Above  Dayton  and  about  1  mile 
below  Lafayette  the  channel  was  obstructed  by  rapids,  so  that  boats 
could  reach  Lafavette  (9  miles)  and  McMinnville  (ahout  18  miles)  only 
during  extreme  nigh  water. 

The  original  project  for  improvement  of  the  Willamette  was  adopted 
in  1870  and  modified  in  1878  and  1879,  and  in  1892  it  was  extended  to 
include  the  removal  of  obstructions  in  the  Yamhill  to  McMinnville. 

The  approved  project  (Annual  Reports  of  the  Chief  of  Engineers  for 
1896,  p.  3310,  and  for  1897,  p.  506)  proposed  the  improvement  of  the 
Willamette  River  from  Portland  to  Eugene  by  the  removal  of  obstruc- 
tions and  the  building  of  controlling  works,  with  a  view  of  obtaining 
a  depth  of  12  feet  or  more  from  rortlana  to  the  f oot  of  Clackamas 
Rapids  (11  miles);  of  3  to  3i  feet  thence  to  Corvallis  (107  miles),  and 
of  from  2  to  2i  feet  from  Corvallis  to  Eugene  (53  miles);  estimated 
cost,  $131,697.  On  the  Yamhill  River  the  project  contemplated  the 
construction  of  a  lock  and  dam  near  Lafayette  and  the  removal  of 
obstructions,  to  provide  a  draft  of  3i  feet  throughout  the  year  from 
the  mouth  of  the  river  to  McMinnville;  estimated  cost,  ^9,000. 

The  funds  appropriated  for  completion  of  above  project  are 
exhausted  and  a  lurtner  allotment  of  $5,000  was  made  under  date  of 
July  9,  1900,  from  appropriation  provided  by  the  emergency  river 
and  harbor  act  of  June  6,  1900,  nearly  all  of  which  was  expended  in 
repairs  and  maintenance  of  existing  works. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1900,  was  $429,718.83,  of  which  amount 
$4,612,32  was  applied  to  maintenance. 

The  construction  of  controlling  works  under  the  existing  project 
has,  without  doubt,  afforded  relief  and  alone  made  navigation  possible 
during  recent  years.  However,  it  is  believed  that  the  physical  fea- 
tures of  the  river  are  such  as  to  make  impracticable  the  attainment  in 
all  sections,  at  any  reasonable  cost,  of  the  depths  proposed  by  the 
project. 

It  is  proposed,  if  sufficient  funds  are  made  available,  to  construct 
and  equip  a  dredge  and  accessories,  at  an  estimated  cost  of  $20,000,  for 
use  in  creating  and  maintaining  such  depths  as  may  be  found  reason- 
ably practicable,  this  amount  Seing  included  in  the  estimate  as  well  as 
the  amount  which  it  is  proposed  to  apply  to  operation  of  dredge,  snag- 
ging, and  the  maintenance  of  old  ana  construction  of  new  (mms  and 
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revetments  only  at  such  points  where  they  may  be  of  permanent  use. 
This  is  pmctically  a  continuation  of  previous  operations,  with  the 
addition  of  a  dredging  plant  to  aid  tne  work  below  Corvallis,  and 
confining  operations  on  the  stretch  above  Corvallis  to  snagging  for  aid 
to  high-water  navigation. 

The  Yamhill  River  has  been  thoroughly  cleared  of  snags,  logs,  and 
overhanging  trees,  and  boats  are  running  regularly  to  McMinuville. 
The  contract  for  construction  of  lock  and  dam  was  completed  and  the 
work  turned  over  to  the  United  States  in  September,  1900. 

Operations  under  allotment  from  emergency  act  of  June  6,  1900, 
were  confined  to  snagging  and  making  repairs  to  existing  works  in 
the  Willamette  River.  Quite  extensive  repairs  were  m^e  to  the 
revetment  at  Corvallis,  considerable  work  was  done  at  Eldridge  bar 
and  repairs  made  at  Lamberts  Slough,  Ash  Island,  and  Feasters  Bend, 
where  dams  had  previously  been  constructed.  All  active  operations 
were  suspended  October  9,  owing  to  the  exhaustion  of  funds. 

The  traffic  of  the  upper  river  is  handled  by  from  four  to  six  steamers 
and  regular  trips  are  now  being  made  to  Salem,  with  some  difficulty  at 
shoal  places,  where  the  maximum  draft  carried  over  the  shoalest  place 
is  prooably  about  2  feet.  The  Willamette  is  now  at  low-water  stage 
and  the  regular  boats  are  unable  to  reach  Corvallis,  the  principal 
obstruction  Deing  at  Eola  Bar.  Eugene  can  be  reached  only  on  a  6-foot 
stage. 

Comparative  statement  of  the  tonnage  carried  by  river  boats  on  the  Willamette  River  abome 

Portland. 


Calendar  year. 

Merchan- 
dise. 

Passen- 
gers. 

Calendar  year. 

Merchan- 
diBe. 

Passen- 
gera. 

1894 

Tons. 
74,615 
180, 870 
218,480 
186,621 

Number. 
56,868 
67,376 
48,465 
87,960 

1898 

Tbns. 
112,154 
117,782 
182,458 

Number. 
67,524 

18'J:) 

1899. 

60,738 

1896 

1900 

47,324 

1897 

July  1,  1900,  balance  unexpended $15,718.17 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6,  1900 6, 000. 00 


20,718.17 
June  30,  1901,  amount  expended  during  fiscal  year 19, 777. 47 

July  1,  1901,  balance  unexpended 

July  1,  1901,  outstanding  liabilities 

July  1,  1901,  balance  available 


940.70 
50.00 


890.70 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  liO, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1901..... 30,000.00 

Submitted  in  compliance  with  rec^uirementa  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  W  2.) 

3,  Operating  and  care  of  lock  and  dam  vm  Yamhill  River ^  Oregon, — 
The  funds  for  operation  and  care  during  fiscal  year  1901  were  provided 
by  allotments  of  September  19,  1900,  and  January  18,  1901,  and 
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amounted  to  $2,9oO.  The  total  amount  expended  during  the  fiscal 
year  was  $2,313.40,  which  was  applied  to  payment  of  services  of 
eniployees  and  for  expense  of  making  repairs  to  embankments. 

Considerable  further  damage  hasl)een  caused  to  the  newly  com- 
pleted riprap  and  slopes  b^  freshets,  and  additional  funds  were  neces- 
sary for  repairs.  The  estimated  cost  of  these  repairs  is  $23,200.  The 
funds  have  been  allotted  and  at  the  close  of  the  fisoal  year  the  work  wtis 
in  progress. 

The  total  traffic  passed  through  the  lock  since  it  was  opened  in  Sep- 
tember amounted  to  1,738  tons  of  miscellaneous  freight  and  2,170 
passengers. 

(See  Appendix  W  W  3.) 

U,  CoVwrnbia  cmd  Lower  Willamette  rwers  hdow  Portla/nd^  Or  eg. — 
The  Columbia  River  is  the  neat  river  of  the  Pacific  coast.  It  rises  in 
British  Columbia,  flows  souflierly  and  westerly,  and  forms  in  its  lower 
portions  for  330  miles  the  boundary  between  Oregon  and  Washington, 
emptying  into  the  Pacific  Ocean  between  these  two  States. 

The  Willamette  River  rises  in  the  Cascade  Range  about  150  miles 
southward  of  the  Columbia  River,  flows  northerly,  entering  the 
Columbia  about  106  miles  above  its  mouth  and  12  miles  north  of  the 
city  of  Portland. 

The  portions  of  these  rivers  covered  by  this  improvement  include 
the  12  miles  of  the  Willamette  between  Portland  and  its  mouth  and  98 
miles  of  the  Columbia  from  the  mouth  of  the  Willamette  to  the  sea. 

The  original  condition  of  these  rivers  from  Portland  to  the  sea  was 
such  that  only  from  10  to  15  feet  could  be  carried  over  the  shoal  places 
at  low  water.  Numerous  sand  bars  obstructed  navigation  to  deep- 
water  craft  and  distributed  the  water  over  an  exten^d  area,  so  that 
the  greatest  depth  could  be  carried  over  them  in  only  a  comparatively 
narrow  channel. 

The  value  and  the  availabilitjr  of  this  waterway  for  purposes  of  com- 
merce is  proven  by  the  quantities  of  grain  and  produce  that  through 
it  find  an  outlet  to  the  markets  of  the  world  from  Oregon,  Washing- 
ton, and  Idaho.  Its  improvement  to  navigation  for  deep-water  craft 
is  of  the  utmost  importance  to  the  entire  northwest  section  of  the 
country,  whose  inhabitants  find  the  natural  outlet  for  their  produce 
through  the  valley  of  the  Columbia. 

The  original  project  was  adopted  in  1877,  and  was  prepared  by  the 
Board  of  Engineers  for  the  Pacific  coast  with  a  view  of  obtainmg  a 
channel  depth  of  20  feet.  Prior  to  this,  dredging  had  been  done  at 
shoal  places  for  temporary  relief.  In  1891  (Annual  Report  of  the 
Chief  of  Engineers  for  1892,  p.  2850)  the  project  was  extended  to  pro- 
vide for  a  low-water  channel  depth  of  25  feet,  and  the  Port  of  Portland 
Commission,  a  corporation  existing  under  the  laws  of  the  State  of 
Oregon,  was  grantM permission  to  assist  in  carrying  it  into  execution. 

A  further  project  lor  securing  a  25-foot  channel  to  the  sea  was  pre- 
pared, based  on  survey  authorized  by  act  of  March  3,  1899,  report  of 
which  is  printed  in  House  Doc.  No.  673,  Fifty -sixth  Congress,  first 
session,  and  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1900,  page  4418  et  seq.  The  estimated  cost  of  completing  the  work 
provideafor  in  this  report  is  $2,796,300,  with  $175,000  as  cost  of  new 
dredge  and  accessories  and  $50,000  for  maintenance. 
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The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1900,  was  $1,215,950.22. 

Dredging,  which  has  been  the  only  work  of  improvement  for  several 
years,  has  been  continued  throughout  the  year,  except  for  a  short 
period  in  July,  when  the  dredge  was  undergoing  repairs.  The  total 
amount  excavated  was  483,306  cubic  yards. 

The  operations  of  the  Port  of  Porfland  Commission  have  also  been 
confined  to  dredging,  and  its  20-inch  Bowers's  dredge  has  been  in  opera- 
tion during  a  portion  of  the  year,  but  is  now  undergoing  repairs. 
The  Commission  reports  having  excavated  1,869,667  cubic  yards,  witJi 
a  total  expenditure  of  $55,066.70. 

The  depths  obtained  are  believed  to  be  only  temporary,  and  it  is 
anticipated  that  redredging  will  be  required. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  part  at 
low  water  is  from  18  to  19  feet,  but  by  taking  advantage  of  the  tides 
ships  are  towed  to  sea  drawing  23  to  24  feet. 

ComparaUve  datement  of  traffic. 


Calendar  year. 

Handled  by 
river  craft. 

Foreign  and  coastwise 
to  and  from  Portland. 

Receipts. 

Shipments. 

1893 

1,810,866 
1,847,165 
1,040,022 
1,129,678 
1,499,887 
1,121,161 
1,489,708 
1,287,682 

Tons. 

TbtM. 
312,790 

1894 '. 

52,272 
40,288 
49,  OU 
47,845 
27,776 
86,258 
82,905 

840,792 

1896 

895,954 

1896 

829,102 

1897 

290,412 

1898 

488,818 

1899 

886,184 

1900 

489,885 

A  new  transportation  line,  known  as  the  Portland  and  Asiatic  Steam- 
ship Company,  has  been  established  between  this  port  and  Asiatic 
points.  The  company  operates  three  ships  on  this  line  of  2,620, 3,152, 
and  3,152  tons  register,  respectively.  Under  the  advertised  schedule 
one  steamer  leaves  Poitland  every  thirty  days. 

Julvl,  1900,  balance  unexpended 1114,414.98 

Bemnded  account  difference  sheet  No.  42 1. 56 


June  30,  1901,  amount  expended  during  fiscal  year . 


114,416.54 
39,862.73 


July  1,  1901,  balance  unexpended 74,563.81 

July  1,  1901,  outstanding  liabilities 1,763.74 


July  1,  1901,  balance  available  . 


72,790.07 


Amount  (estimated)  required  for  completion  of  existing  project 2, 898, 509. 93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime 
30,  1903,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  available  July  1,1901 325,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  tne  river  and  harbor  act  of  1899. 

(See  Appendix  W  W  4.) 

5.  Cclumhia  Rwer^  Oregon^  hdow  Tongue  Point. — ^This  improve- 
ment covers  a  stretch  of  the  river  about  6i  miles  long,  beginning  just 
below  Tongue  Point  and  extending  down  along  the  water  front  of 
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Astoria.  The  principal  obstruction  is  a  rocky  point  known  as  the 
Sylvia  de  Grasse  Reei,  about  1  mil6  below  Tongue  Point,  and  around 
which  ships  are  obliged  to  make  a  short  turn  to  avoid  striking  it.  The 
ledge  induces  shoaling,  with  consequent  narrowing  of  the  passage. 

The  original  and  {)resent  project,  adopted  in  1896  (Annual  Keport 
of  the  Chief  of  Engineers  for  1896,  pp.  3605-3608),  contemplates  the 
removal  of  the  wreck  of  the  Sylvia  ae  Grasse  and  the  outer  portion  of 
the  reef,  supplemented  by  dredging  to  obtain  a  25-foot  channel  250 
feet  in  width,  extending  along  the  water  front  of  Astoria. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1900,  was  $10,811.38.  At  that  time  no  work  had 
been  done  except  dredging  for  temporary  relief. 

Under  date  of  Octol^r  20,  a  contract  for  doing  the  work  was  made 
with  Mr.  E.  T.  Johnson.  Work  under  this  contract  began  January 
7, 1901 ;  was  suspended  in  February  on  account  of  incapacity  of  dredge; 
resumed  in  April  with  plant  of  better  design,  and  has  since  been  in 
progress.  At  the  close  of  the  fiscal  year  573  cubic  yards  of  rock  had 
been  excavated,  practically  all  of  which  was  taken  out  in  May  and 
June. 

The  work  is  not  yet  sufficiently  advanced  to  determine  actual  results 
in  the  way  of  increased  depths  or  benefit  to  navigation. 

The  maximum  draft  that  could  be  carried  June  30,  1901,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  about  19  feet. 

For  commercial  statistics  see  report  on  improving  Columbia  and 
Lower  Willamette  rivers,  below  Portland,  Oreg. 

July  1,  1900,  balance  unexpended $110,188.62 

June  30,  1901,  amount  expended  during  fiscal  year 9, 206. 36 

July  1,  1901,  balance  unexpended 100,982.26 

July  1,  1901,  outstanding  liabilities 2,553.90 

July  1,  1901,  balance  available 98,428.36 

July  1,  1901,  amount  covered  by  uncompleted  contracts 63, 744. 90 

(See  Appendix  W  W  5.) 

6.  Mouth  of  Columbia  JRiver^  Oregon  and  Washington. — ^Prior  to 
commencing  tiie  work  of  construction,  in  1885,  there  were  from  one  to 
three  channels  across  the  bar  at  the  mouth  of  Columbia  River,  and 
these  channels  varied  both  in  locatioli  and  depth,  the  latter  being  usually 
from  19  feet  to  21  feet,  while  the  location  shifted  through  nearlv  180 
degrees  from  Cape  Disappointment  to  Point  Adams.  A  map  or  this 
.locality  before  improvement  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1886,  page  1978. 

The  project  for  improvement  adopted  in  1884  (Report  of  Board  of 
Engineers,  Annual  Report  of  the  Chief  of  Engineers  for  1883,  p.  2012 
etseq.)  contemplated  securing  a  low- water  cnannel  depth  of  30  feet 
across  the  bar  at  the  mouth  of  the  river  by  the  construction  of  a  jetty 
to  extend  from  the  shore  near  Fort  Stevens  across  Clatsop  Spit  in  the 
direction  of  a  point  about  3  miles  south  of  Cape  Disappomtment,  the 
jetty  to  be  built  of  rubble  and  random  blocKs  of  large  size,  resting 
upon  mattresses  of  brush. 

The  original  project,  adopted  in  1884,  provided  for  a  single  jetty  on 
the  south  side  of  the  entrance,  built  to  low-water  level  and  about  4i 
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miles  long.  This  was  modified  in  1893  (Annual  Report  of  the  Chief  of 
Engineers  for  1893,  p.  3489  et  seqQ  to  provide  for  practically  a  high- 
tide  jetty,  in  which  was  included  tne  construction  of  four  low  groins 
built  out  from  the  main  jetty.  The  estimated  cost  of  the  jetty  in  the 
original  project  was  $3,710,000. 

The  amount  expended  to  June  30, 1899,  was  $1,965,022. 76  (exclusive 
of  the  sum  of  $50,000  authorized  by  the  river  and  harbor  act  of  June  3, 
1896,  to  be  applied  to  the  improvement  below  Tongue  Point),  with  the 
result  that  the  jetty  was  completed  in  1895  to  the  length  or  4i  miles 
and  full  projected  height,  with  four  low-tide  groins  1,000  feet,  1,000 
feet,  600  feet,  and  500  feet  long,  respectively.  Map  showing  com- 
pleted work  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
tor  1895.  This  work  caused  an  increase  in  depth  over  the  bar  from  20 
feet  to  31  feet  at  mean  lower  low  water  from  1885  to  1895. 

Annual  surveys  since  1896  have  shown  each  year  marked  shoaling  of 
the  depths  over  the  bar,  the  greatest  depth  obtained  having  been  31 
feet  in  1895,  being  1  foot  in  excess  of  the  depth  proposed  by  the  original 
project. 

A  detailed  survey  was  made  in  1899,  and  report  submitted  by  the 
district  officer  under  date  of  November  6,  1899,  with  project  and  esti- 
mate for  deepening  the  channel  to  40  feet,  at  a  cost  of  $2,531,140.51. 
The  repoil  is  printed  in  House  Doc.  No.  94,  Fifty-sixth  Congress,  first 
session,  and  also  in  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
Part  VI,  page  4430  et  seq.,  to  which  attention  is  invited  for  further 
details,  maps,  etc. 

Operations  during  the  fiscal  year  and  contemplated  work  of  extend- 
ing the  jetty  to  obtain  increased  depths  are  based  on  this  report. 

The  sundry  civil  act  approved  June  6,  1900,  appropriated  $250,000 
"  for  the  repair  of  the  jetty  at  the  mouth  of  the  Columbia  River,  Oregon 
and  Washington,  including  repairs  to  wharves,  approaches,  tramway, 
plant,  quarters,  and  buildings,  and  contingent  expenses.'' 

During  the  year  operations  were  carried  on  with  above  funds. 
The  standing  portion  of  the  jetty  tramway  was  thoroughly  over- 
hauled, all  decayed  piling  and  timbers  renewea,  and  tracks  put  in  first- 
class  condition.  The  plant,  quarters,  and  buildings  have  been  repaired 
and  pile  driving  commenced  on  the  washed  away  portions  of  the 
tramway. 

The  annual  surve}^  of  the  entrance  to  the  Columbia  River  was  com- 
pleted July  8, 1901.  As  a  rule,  very  few  changes  in  depths  have  taken 
place  in  the  channel  between  Fort  Stevens  and  the  end  of  the  jetty. 
A  depth  of  only  23  feet  across  the  bar  was  found  at  the  aveiuge  of 
lowest  low  water  through  a  channel  1,500  feet  wide.  Last  year's  sur- 
vey showed  24  feet  over  a  channel  of  same  width. 

teacock  Spit  shows  considerable  movement  due  west,  with  a  decided 
shoaling  on  its  extension.  On  the  channel  side  of  the  jetty,  and  near 
its  outer  end,  Clatsop  Spit  has  built  up  more  and  moved  farther  into 
the  channel  than  at  any  previous  time.     The  harbor  throat  is  conse- 

?[uently  much  reduced  in  width,  but  shows  an  increase  in  depth  of 
rom  10  to  12  feet.     Around  the  end  of  the  jetty  and  in  its  prolonga- 
tion for  some  distance  ^eater  depths  are  noticed  than  last  year. 

For  commercial  statistics  see  report  on  improving  Columbia  and 
Lower  Willamette  rivers. 
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Julvl,  1900,  balance  unexpended $266,926.86 

Renmded  accoant  difference  sheet  No.  21 2.00 

256,928.86 
June  30,  1901,  amount  expended  during  fiscal  year 160,746.62 

July  1,  1901,  balance  unexpended 96,183.24 

July  1,  1901,  outstanding  liabilities 6,670.90 

July  1,  1901,  balance  available 90,512.34 

Amount  ^estimated)  required  for  completion  of  existing  project 2, 276, 181. 46 

Amount  tnat  can  be  prontablv  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1, 1901 600, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  W  W  6.) 

7.  Clatskanie  River^  Oregon. — ^The  Clatskanie  River  rises  in  the 
Coast  Range  and  is  a  tributary  of  the  Columbia,  which  it  enters  by 
means  of  connecting  sloughs  at  a  point  on  the  south  bank  about  65 
miles  below  Portland. 

At  the  time  of  the  adoption  of  the  present  and  original  project 
(Annual  Report  of  the  Chief  of  Engineers  for  1898,  p.  3060)  a  depth 
of  6  feet  could  be  carried  to  Clatskanie,  except  over  a  shoal  near  the 
latter  place,  where  but  2  to  3  feet  is  found.  Large  quantities  of  lum- 
ber and  shingles  find  a  market  through  this  natural  outlet.  The 
channel  is  very  narrow  and  exceedingly  winding.  Its  improvement 
will  be  of  benefit  to  those  interested. 

The  project  for  expenditure  of  $13,000  (act  of  March  3,  1899)  con- 
templated cutting  a  short  channel  across  the  bend  immediately  below 
Manzanillo,  and  another  from  the  bend  above  this  point  to  the  first 
bend  below  the  town  of  Clatskanie,  and  by  dredging  below  the  latter 
point,  the  work  to  be  done  by  contrjict.  It  is  expected  to  secure 
thereby  a  depth  of  6  feet  to  the  town  of  Clatskanie,  3  miles  from  the 
mouth. 

The  amount  expended  up  to  the  close  of  fiscal  year  1900  was  $134.11, 
which  was  applied  principally  to  survey  work.  Great  delay  has  been 
caused  in  securing  title  to  land  required,  and  no  contract  could  be  made 
until  the  land  and  right  of  way  had  been  bought.  The  land  has  now 
been  purchased,  the  work  advertised,  and  proposals  opened  May  30. 
The  lowest  bid,  that  of  Robert  Wakefield,  of  Portland,  Oreg.,  at  14 
cents  per  cubic  yard,  was  accepted.  It  provides  for  the  excavation  of 
56,000  cubic  yards,  more  or  less,  of  material,  the  whole  work  to  be 
completed  within  five  months  from  date  of  commencement  of  work. 

For  this  improvement  it  is  thought  that  a  dredging  plant  would 
prove  of  great  advantage  in  securing  and  maintaining  depths.  Such 
a  plant  for  use  on  this  and  other  tributaries  of  the  Columbia  is  esti- 
mated for  in  a  separate  report  (see  p.  640). 

No  results  in  the  way  of  increased  depths  have  been  attained,  as  no 
work  has  been  done,  and  the  conditions  are  as  previously  reported. 

Comparative  ataienient  of  tfie  tomiage  carried  by  river  boats  on  the  Clatskanie  River  for  the 

past  Jive  years. 


Calendar  year.               ^dJte^^" 

Fiuneii' 
gen. 

Calendar  year. 

Merchan- 
dise. 

Passen- 
gers. 

Tbns. 
1896 117,242 

Number. 
8,460 
11,545 
12,250 

1899 

Tom. 
68,126 
88,622 

Number. 
5,210 

1897 112, 808 

1900 

5,305 

1898 158, 267 
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July  1,  1900,  balance  unexpended $12,865.89 

June  30,  1901,  amount  expended  during  fiscal  year 277.42 


12,688.47 


July  1,  1901,  balance  unexpended 

(See  Appendix  W  W  7.) 

8.  Lewis  RvoeVy  Wdshi/ngton. — ^The  Lewis  River  rises  in  the  Cascade 
Range.  It  is  a  tributary  of  the  Columbia,  drains  an  exceedingly  fertile 
valley,  and  enters  the  Columbia  from  the  north  about  14  miles  below 
the  mouth  of  the  Willamette^  or  25  miles  from  Portland,  Oreg. 

At  the  time  of  the  adoption  of  the  present  and  original  project 
(Annual  Report  of  the  Chief  of  Engineers  for  1897,  p.  3475)  4  feet 
could  be  carried  at  low  water  to  the  forks,  3i  miles  from  the  mouth, 
and  2  feet  to  Lacenter,  on  the  East  Fork  and  about  7  miles  from  the 
mouth.  The  channel  was  obstructed  by  trees,  snags,  and  occasional 
shoals.  Its  improvement  will  be  of  benefit  to  the  farmers  and  the 
large  adjacent  lumbering  interests. 

The  project  for  expenditure  of  $10,000,  the  first  appropriation  for 
this  river  (act  of  March  3,  1899),  contemplates,  so  far  as  funds  will 
permit,  the  removal  of  sna^  and  obstructions,  dike  and  dam  work, 
and  dredging  with  a  view  of  obtaining  a  depth  of  6  feet  in  the  main 
river  to  tne  forks  and  4  feet  thence  to  Lacenter. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
1900  was  $4,284.95. 

Operations  during  the  year  were  confined  to  the  completion  of 
Cowiey  Bar  dike  by  its  extension  to  a  total  length  of  455  feet.  The 
work  was  completed  on  August  10,  since  which  time  nothing  has  been 
done. 

The  results  accomplished  have  been  of  benefit  to  commerce  and 
navigation,  the  depths  obtained  the  previous  year  by  dredging  near 
the  forks  have  not  deteriorated  to  any  great  extent,  and  regular  river 
boats  have  navigated  this  portion  of  the  stream  without  interruption. 
During  extreme  low  water  a  transfer  to  a  smaller  boat  was  made 
necessary  at  one  of  the  crossings  above  the  forks  in  order  to  reach 
Lacenter. 

The  lower  reaches  of  this  stream  are  of  a  tidal  nature  and  bars  are 
formed  in  the  sluggish  waters  during  the  freshets,  which  it  is  believed 
can  best  be  overcome  by  dredging.  A  dredging  plant  is  estimated  for 
in  separate  report  ^see  p.  640),  for  use  on  this  and  other  tributaries  of 
the  Lower  Columbia,  and  should  funds  be  made  available  for  its  con- 
struction it  is  thought  that  more  economical  results  can  be  attained. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  at 
low  water  is  probably  about  2  feet. 

Comparative  statement  of  the  tonnage  carried  by  river  boats  on  the  Lewis  River  for  the  past 

five  years. 


Calendar  year. 

Merchan- 
difie. 

Paflsen- 
gers. 

Calendar  year. 

Merchan- 
dise. 

Passen- 
gers. 

1896 

Tons. 
2,874 
8,881 
6,303 

Number. 
12,990 
15,306 
16,938 

1899 

Tons. 
6,549 

Number. 
12.351 

1897 

1900 

12,638  1        14,129 

1898 

The  above  does  not  include  laige  quantities  of  logs  which  are  annually  floated  out 
of  this  stream. 
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July  1, 1900,  balance  unexpended $5,715.05 

June  30, 1901,  amount  expended  during  fiscal  year 342. 54 


July  1, 1901, balance  unexpended 5,372.51 


Amount  (estimated )  required  lor  completion  of  existing  project 10, 460. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,1901 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(Soe  Appendix  W  W  8.) 

9,  Cmditz  Rimer ^  Washmgton. — ^The  Cowlitz  River  rises  in  the  Cas- 
cade Range;  it  is  a  tributary  of  the  Columbia  and  flows  into  it  from 
the  north  and  about  64  miles  from  its  mouth. 

Prior  to  improvement  the  ruline  depth  at  low  water  to  Toledo,  40 
miles  above  the  mouth,  was  14  inches.  The  channel  was  narrow  and 
tortuous  and  obstructed  by  sand  bars,  numerous  snags,  drift,  logs,  etc. 
The  valley  is  exceedingly  fertile,  and  any  improvement  of  the  river  is 
a  direct  benefit  to  the  farmers,  who  ship  great  quantities  of  produce  to 
market  by  boat 

The  original  project,  adopted  in  1880  (report  dated  December  16, 
1879),  contemplated  the  removal  of  sand  bars  and  other  obstructions 
to  a  point  about  50.  miles  above  the  mouth,  at  a  cost  of  $5,000  for 
the  first  year  and  an  annual  expenditure  thereafter  of  $2,000  for 
maintenance. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
1900'  was  $30,983.50,  at  which  time  the  available  funds  had  been 
exhausted,  and  no  work  has  since  been  done. 

The  conditions  are  now  such  that  boats  ascend  to  Toledo  regularly, 
the  principal  difficulty  experienced  being  at  the  bar  below  Toledo, 
where  lining  over  this  shoal  becomes  necessary  at  low  water.  Three 
or  four  bars  below  this  point  are  also  giving  trouble. 

No  results  in  the  way  of  increased  deptihs  since  last  report  have  been 
attained.  It  may  be  stated,  however,  that  the  river  is  in  as  good,  if 
not  better,  condition  tiian  the  previous  year,  aside  from  the  snagging 
which  will  be  annually  necessary. 

In  connection  with  this  improvement,  it  is  thought  that  dredging  in 
the  lower  tidal  reaches  will  prove  advantageous  in  securing  and  main- 
taining depths.  A  dred^ng  plant  is  estimated  for  in  a  separate  report 
(see  p.  640),  for  use  on  mis  and  other  tributaries  of  the  Columbia,  and 
if  construction  of  this  dredge  is  authorized  and  funds  provided  for  its 
operation  it  is  thought  that  better  and  more  economical  results  can  be 
attained. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  part  at  low 
water  is  about  2  feet. 

Comparative  gtatement  of  traffic. 


Calendar  year —  Tons. 

1894 17,923 

1895 17,940 

1896 14,776 

1897 17,582 


Calendar  year —  t^hb. 

1898 16,210 

1899 26,611 

1900 17,279 


This  statement  does  not  include  lai)ce  quantities  of  logs  that  are  annually  floated 
down  this  stream. 


Digitized  by  LjOOQIC 


640   BEPOBT  OF  THE  CHIEF  OF  EKGINEEBS,  U.  8.  ABMY. 

July  1,  1900,  balance  unexpended $16.50 

June  30,  1901,  amount  expended  during  fiscal  year 12.60 


July  1,  1901,  balance  unexpended 3.90 


Amount  (estimated)  required  lor  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 


1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  unexpended  July  1,  1901 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 


4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 
(See  Appendix  W  W  9.) 

10.  Improving  the  trihutaries  of  the  Columbia  Rwer^  Oregon  cmd 
Wa8hinato7i,  hecow  the  mouth  qftne  Willamette  River ^  hy  the  construc- 
tion ana  equipment  of  a  d/redgvn/g  plant  for  use  thereon* — ^The  streams 
under  improvement  at  present  are  the  Lewis  and  Cowlitz  rivers,  Wash- 
ington, and  the  Clatskanie  River,  Oregon.  In  view  of  the  tidal  nature 
of  these  streams  in  their  lower  reaches,  and  owing  to  the  sediment 
brought  down  by  freshets,  it  is  thought  that  if  a  small,  li^ht-draft 
dredge  and  tender  were  available  cheaper  and  quicker  results  could 
be  obtained.  There  is  no  such  plant  in  this  district,  and  the  division 
engineer  and  district  officer,  concurred  in  by  the  Chief  of  Engineers, 
recommend  the  construction  of  a  suitable  dredge  and  appliances,  the 
estimated  cost  of  which  is  $40,000;  the  funds  for  construction  and 
equipment  to  be  provided  by  special  appropriation,  the  operating 
expenses  to  be  paid  from  funds  available  ror  maintenance  or  improve- 
ment of  the  stream  upon  which  used;  construction  of  plant  to  be 
done  by  contract. 

(See  Appendix  W  W  10.) 

11.  Gauging  waters  of  Columbia  River ^  Oregon  a/nd  Washington. — 
The  object  of  this  gauging  is  to  obtain  data  for  use  in  connection  with 
the  improvement  of  ttie  river  and  to  supply  information  to  persons 
interested  in  its  navigation. 

The  self -registering  gauge  was  reestablished  at  Astoria  in  Novem- 
ber, 1888,  where  it  was  kept  in  operation  up  to  August,  1899,  and 
then  moved  to  Fort  Stevens,  where  it  coula  be  more  economically 
maintained.  Daily  bulletins  have  been  exhibited  for  the  benefit  of 
shipping  interests,  and  in  view  of  the  benefit  to  commerce  its  mainte- 
nance is  couvsidered  a  worthy  object. 

The  amount  expended  on  this  work  to  June  30, 1900,  was  $7,196.63. 

July  1,  1900,  balance  unexpended $803.37 

JuneSOy  1901|  amount  expended  during  fiscal  year 20.25 


July  1,  1901,  balance  unexpended 783.12 

July  1,  1901,  outstanding  liabilities 10.00 


July  1,  1901,  balance  available 773.12 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  available  July  1, 1901 1, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  W  W  11.) 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  WASHINGTON, 
IDAHO,  AND  MONTANA. 

This  district  was  in  the  charge  of  Capt.  Harry  Taylor,  Corps  of 
Engineers,  to  November  30, 1900,  and  of  Maj.  John  Millis,  Corps  of 
Engineers,  since  that  date,  the  officer  in  charge  having  under  his 
immediate  orders  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers, 
to  January  19, 1901.  Division  Engineer,  Col.  S.  M.  Alansfield,  Corps 
of  Engineers,  to  November  23, 1900,  and  Col.  Jared  A.  Smith,  Corps  of 
Engineers,  since  December  15,  1900. 

1.  Willapa  Rwer  and  Sarhor^  Waahmgton. — Willajja  Harbor,  form- 
erly known  as  Shoalwater  Bav,  connects  with  the  Pacific  Ocean  in  the 
extreme  southwestern  part  of  the  State  of  Washington.  The  portion 
of  the  harbor  which  has  been  improved  is  that  in  the  vicinity  of  South- 
bend,  the  principal  city  of  the  harbor  and  the  terminus  of  the  branch 
railroad  from  the  main  line  of  the  Northern  Pacific  at  Chehalis. 

Southbend  is  situated  very  near  the  mouth  of  the  Willapa  River. 
Just  at  the  upper  limits  of  the  town  the  river  divides  into  a  main 
channel  and  a  secondary  channel,  the  latter  known  as  Mailboat  Slough. 
This  division  caused  bars  to  form  in  the  main  channel  at  both  the 
upper  and  lower  ends  of  the  slough.  There  were  also  several  bars  in 
the  river  proper  between  Southbend  and  Willai)a  City. 

The  plan  of  improvement  adopted  consists  in  building  a  dike  of 
piles,  brush,  and  stone  across  the  head  of  Mailboat  Slough,  in  order 
to  concentrate  the  ebbing  and  flooding  currents  into  the  main  channel, 
and  thereby  produce  as  great  a  scour  as  possible  on  the  shoals  at  the 
head  and  foot  of  the  slough;  also  to  dredge  a  channel  100  feet  wide 
and  8  feet  deep  at  low  water  through  the  reef  just  below  Willapa  City, 
and  to  close  Louderback  Slough  with  a  pile,  brush,  and  stone  dike, 
with  the  object  of  compelling  Sie  currents  to  scour  a  channel  through 
the  bar  in  the  river  at  its  lower  end.  This  was  approved  May  2, 1891. 
The  estimated  cost  of  the  work  is  $36,360. 

The  act  of  August  18,  1894,  authorized  the  expenditure  of  not  to 
exceed  $2,500  from  the  appropriation  for  this  improvement  for  cut- 
ting a  channel  through  a  log  jam  in  the  North  River,  and  the  act  of 
March  3,  1899,  authorized  the  expenditure  of  so  much  of  that  appro- 
priation for  this  improvement  as  might  be  necessary  to  more 
thoroughly  clear  this  same  jam. 

The  amount  expended  to  June  30,  1900,  was  $31,227.96. 

Up  to  June  30, 1900,  the  dike  work  in  the  river  and  harbor  and  the 
work  of  dredging  through  the  shoal  just  below  Willapa  City  had  been 
completed  and  the  jam  in  the  North  Kiver  partly  cleared  away. 

During  the  fiscal  year  ending  June  30,  1901,  the  channel  through 
the  North  River  jam  was  clearea  out  and  widened  to  a  uniform  wicuh 
of  100  feet  at  high  water. 

The  work  called  for  by  the  project  has  all  been  completed.    The  ob- 

1'ect  of  the  improvement,  so  far  as  to  give  a  channel  8  feet  deep  at  mean 
ower  low  water  to  Willapa  City,  has  been  practically  accomplished. 

The  dikes  at  Mailboat  Slough  have  caused  a  general  deepening  of 
the  shoals  in  their  vicinity  of  about  2  feet,  so  that  the  least  deptn  to 
Southbend,  the  principal  city  on  Willapa  Harbor,  is  now  16  feet  at 
mean  lower  low  water. 

It  is  believed  that  the  effect  of  the  Mailboat  Slough  dikes  has  been 
about  as  great  as  can  be  expected. 

ENG  1901 41 
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The  dikes  already  built  need  some  repairs,  which  will  be  made  witti 
the  balance  available. 
No  recommendation  for  future  appropriations  is  made. 


Exports  and  imports. 

Year. 

Tons. 

Value. 

Flflcal  year: 

1894 

66,906 
61,858 
48,960 

27,542 
87,815 
82,899 
61,150 
42,090 

1689,280 
706,570 
600,600 

851,175 
818,168 
874,060 
755,662 
266,060 

Ig96 

1806 

Calendar  year: 

1896... 

1897 

1898 

1809 

1900 

July  1,  1900,  balance  unexpended 16,122.04 

June  30,  1901,  amount  expended  during  fiscal  year 915.10 

July  1,  1901,  balance  unexpended 4,206.94 

(See  Appendix  XXI.) 

2.  Orays  Harbor  and  bar  entrance,  Washington. — Grays  Harbor  is  a 
large  bay  in  the  southwestern  part  of  the  State  of  Washington,  connect- 
ing with  the  Pacific  Ocean.  It  has  a  total  length  from  east  to  west  of 
17  miles,  and  its  greatest  breadth  north  and  south  is  14  miles. 

A  large  part  of  the  bay  is  occupied  by  tide  flats,  bare  at  low  water. 
At  low  tiae  the  area  covered  bv  water  is  estimated  at  30.6  square 
miles^  or  less  than  one-third  of  the  total  area.  The  average  range  of 
the  tide  is  8.4  feet,  with  a  maximum  range  of  12.9  feet.  There  are 
two  main  channels  crossing  the  bav  from  east  to  west.  The  north 
channel  is  the  principal  one,  and  tnis  has  been  improved.  A  short 
distance  within  the  harbor  entrance  are  large  areas  affording  sheltered 
anchorages  for  deep-draft  vessels. 

The  harbor  entrance  is  between  two  low  sandy  peninsulas,  which  are 
about  12,600  feet  apart,  measured  between  high-tide  lines. 

Through  this  entrance  there  is  a  channel  having  a  maximum  depth 
of  100  feet  or  more.  A  single  broad  waterway  extends  for  more  than 
2  miles  out  to  sea  from  the  entrance,  with  depths  gradually  dimin- 
ishing to  30  feet.  At  the  outer  end  of  this  deep  waterway  lies  a  bar 
convex  to  the  sea  and  extending  each  way  to  the  sand  spits  on  the  two 
sides  of  the  harbor  throat. 

Across  the  bar  there  was  no  good  permanent  channel,  but  there  were 
several  variable  shifting  channels  having  depths  of  about  12  or  13  feet. 
The  general  average  width  of  the  bar  between  the  inner  and  outer 
18-foot  curve  is  one-half  mile. 

The  first  appropriation  for  this  work  was  made  in  the  river  and 
harbor  act  of  June  3,  1896. 

The  plan  of  improvement  is  to  control,  by  means  of  a  single  jetty 
extending  out  to  sea  from  the  point  on  the  south  side  of  the  harbor 
throat,  a  distance  of  about  3i  miles,  the  ebbing  and  flooding  waters  to 
a  sufficient  extent  to  concentrate  ana  direct  upon  the  bar  a  much  greater 
portion  thereof  than  would  naturally  go  tJiere.  It  is  expected  that  a 
depth  of  24  feet  at  mean  low  water  will  be  obtained  across  the  bar. 
This  was  approved  March  20, 1896. 

The  jetty  is  to  be  of  rubblestone,  built  above  high-tide  level.  The 
estimated  cost  of  the  work  is  $1,000,000. 
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A  full  description  of  this  work,  with  plan,  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1895,  pages  3617-3528. 

The  act  making  the  first  appropriation  for  this  work  authorized  the 
making  of  a  contract  or  conti-acts  for  the  completion  of  the  project. 
In  accordance  with  this  authority  a  contract  for  the  entire  work  was 
entered  into  after  due  advertisement.  This  contract  was  approved  by 
the  Chief  of  Engineers  February  23,  1898,  and  work  unaer  it  com- 
menced in  March,  1898. 

The  amount  expended  to  June  30,  1900,  was  1370,019.55. 

At  the  end  of  June,  1900,  the  jetty  trestle  had  been  completed  7,736 
feet  outside  the  high-water  line  on  the  ocean  side  of  the  spit  and  the 
foundation  of  the  jetty  had  been  completed  7,656  feet  outside  the  high- 
water  line.  The  enrockment  had  been  completed  to  or  above  the 
high-water  level  for  a  distance  of  7,200  feet. 

Constiniction  work  continued  from  Julv  1  until  November  16,  when 
it  was  suspended  for  the  winter.  Work  was  resumed  April  11  and 
actively  prosecuted  during  the  remainder  of  the  fiscal  year.  The 
progress  has  been  in  advance  of  contract  requirements. 

During  the  fiscal  year  ending  June  30,  1901,  the  jetty  trestle  was 
advanced  3,232  feet,  the  completed  foundation  advanced  3,200  feet,  and 
the  enrockment  completed  to  the  level  of  ordinanr  high  water  for  an 
additional  distance  of  1,992  feet.  At  the  end  of  June,  1901,  the  jetty 
trestle  had  been  completed  10,968  feet  outside  the  high-water  line  on 
the  ocean  side  of  the  spit,  the  foundation  had  been  completed  10,840 
feet,  and  enrockment  raised  to  or  above  the  level  of  ordinary  high 
water  9,192  feet  from  the  shore  line. 

During  the  year  the  following  materials  were  received  from  the 
contractor: 


Quantity. 

Cost  per 
unit. 

Amount. 

Pllea 

.      ..                    lln  ft.. 

106,566 
864,406 

76.017 

66,696 

13,886.91 
184,240.2 

10.11 

11.00 

40.00 

.04 

1.20 

1.10 

$11,612.16 
8,898.43 
3,000.68 
2,263.80 

Lumber 

Steel  railroad  rails,  etc 

Iron 

ft.B.M.. 

tons.. 

lbs.. 

Brash  

Stone 

cu.yds.. 

tons.. 

16,663.09 
202,664.22 

Total 

240,102.87 

The  available  depth  of  channel  across  the  bar  is  materially  greater 
than  before  the  work  commenced.  The  minimum  channel  depth  over 
the  bar  last  reported  was  18  feet. 

Experts  and  imports. 


Year. 

Tons. 

Value. 

Fiscal  yea^- 

298,286 
302,102 
159,744 
227,861 

110,748 
150,908 
168,468 
266,918 
259,692 

$4,481,748 

8,221,500 

848,591 

1894 

1895 

1896 

1,420,066 

629,677 
1,071,747 
1,282,089 
1,979,998 
2,077,037 

Calendar  year— 

1896 

1897 

1898 

1899 

1900 

Digitized  by  LjOOQIC 


644   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  XJ.  S.  ARMY. 

July  1,  1900,  balance  unexpended $334,980.45 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 138, 225. 00 

473, 205. 45 
June  30,  1901,  amount  expended  during  fiscal  year 207, 065. 37 

July  1,  1901,  balance  unexpended 266,150.08 

July  1,  1901,  outstanding  liabilities 4,628.17 

July  1,  1901,  balance  available 261,521.91 


July  1 ,  1901,  amount  covered  by  uncompleted  contracts 256, 246. 64 

Amount  (estimated)  required  for  completion  of  existing  project 156, 775. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 156, 775. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  X  X  2.) 

3.  Chehalis  River ^  Washington. — ^This  river  is  in  the  southwestern 
part  of  Washington.  It  has  a  westerly  course  and  empties  into  Grays 
Harbor  Bay  at  its  eastern  extremity. 

From  the  mouth  to  Montesano,  15  miles,  there  is  about  10  feet  of 
water  at  high  tide.  From  Montesano  to  Elma,  16  miles,  there  is  gen- 
erally sufficient  water  for  light-draft  boats.  There  is  pi^actically  no 
navigation  above  Elma. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  over- 
hanging trees,  jams,  drift  heaps,  shoals,  and  other  obstructions  to  navi- 
gation which  may  from  time  to  time  accumulate  in  the  portion  of  the 
river  regularly  used  by  boats.     This  was  approved  January  26,  1882. 

The  cost  of  the  work  is  indefinite. 

The  amount  expended  to  June  30,  1900,  was  $16,921.09. 

The  lower  section  of  the  river  had  been  cleared  of  snags  from  time 
to  time  as  they  accumulated. 

No  work  was  done  during  the  past  fiscal  year  until  about  the  middle 
of  June,  when  a  boat  was  hired  to  clear  certain  obstructions  below 
Montesano. 

Exports  and  imports. 


Year. 

Tons. 

Value. 

Fiucal  year- 

4,354 

2,661 
2,401 
2,780 
2,282 
4,376 

9233,691 
246,498 

Calendar  year— 

1896 

1897 

248,887 

1898 

298,610 

1899 

352,316 

1900 

182,157 

July  1,  1900,  balance  unexpended $2,078.91 

June  30,  1901,  amount  expended  during  fiscal  year 490. 50 

July  1,  1901,  balance  unexpended 1, 588. 41 

Amount  Testimated)  required  for  completion  of  existing  project Indefinite. 

Amount  tnat  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  X  X  3.) 
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A,  Paget  Sound  cmd  its  tributary  waters^  Washington, — Formerly 
the  streams  and  channels  tributary  to  Puget  Sound,  to  which  the 
appropriation  was  to  be  applied,  were  specified  in  the  act,  but  since 
August  4,  1892,  the  appropriation  has  been  made  under  the  above 
general  title,  with  great  advantage  to  the  work.  The  funds  have  been 
applied  almost  exclusively  to  the  improvement  of  navigable  streams 
flowing  into  Puget  Sound  from  the  eastward.  In  their  original  con- 
dition these  streams  were  available  for  purposes  of  commerce  so  far 
as  depth  and  width  were  concerned,  but  they  were  all  obstructed  by 
the  debris  generally  found  in  streams  flowing  through  a  heavily 
wooded  country. 

The  plan  of*  improvement  approved  July  17,  1891,  contemplates 
removal  of  snags  and  other  similar  obstructions,  this  work  being  done 
mainly  by  a  snag  boat  owned  and  operated  by  the  Government. 

The  amount  expended  to  June  30,  1900,  was  $160,778.13. 

During  the  past  fiscal  year  snagging  operations  were  continued  and 
the  streams  available  for  navigation  were  maintained  in  proper  con- 
dition. 

The  streams  worked  on  were  the  Skagit,  Stilaguamish,  Snohomish, 
and  North  Fork  of  the  Skagit. 

The  Nooksak  is  now  entirely  closed  to  navigation  by  a  lo^  boom  in 
Bellingham  Bay,  near  the  mouth,  and  by  an  extensive  log  jam  in  the 
lower  part  of  the  river.  In  view  of  the  increasing  number  of  fish  traps 
and  log  booms  in  Puget  Sound  and  tributary  waters,  an  estimate  for 
maintenance  is  submitted. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

1896 

18,600 
11,922 
12,676 
13,500 
85,066 

9868,600 

1897 

825,280 

1898 

539,406 

1899 

577,586 

1900 

1,324,926 

July  1,1900,  balance  unexpended $32,721.87 

June  30,  1901,  amount  expended  during  fiscal  year 12, 502. 72 

July  1,  1901,  balance  unexpended 20,219.15 

July  1,  1901 ,  outstanding  liabilities 1, 959. 66 

July  1,  1901,  balance  available 18,259.49 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,  1901 20,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  X  X  4.) 

6.  Harbor  at  Ohmvpia^  Wash. — Olympia  is  situated  at  the  extreme 
southern  point  of  Puget  Sound  at  the  head  of  Budd  Inlet.  The  upper 
end  of  this  inlet  is  shoal.  The  shoal  extends  northward  from  the 
Fourth  Street  Bridge  for  a  distance  of  8,750  feet  to  a  depth  of  12  feet 
at  mean  lower  low  water  in  Budd  Inlet.  The  shoals  necessitated  the 
building  of  long  wharves  out  to  deep  water.  The  maintenance  of  the 
wharves,  due  to  the  ravages  of  the  teredo,  was  very  expensive. 
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It  is  proposed  by  the  plan  of  improvement  adopted  to  dredge  a  chan- 
nel 250  feet  wide  and  12  feet  deeo  at  the  mean  of  the  lower  low  waters 
from  the  vicinity  of  the  Fourth  street  Bridge  to  deep  water  in  Budd 
Inlet.  Near  its  inner  end  the  channel  is  to  be  widened  out  to  500  feet, 
so  as  to  provide  a  turning  basin  for  boats  using  it.  This  project  was 
approved  September  19,  1891. 

The  estimated  cost  of  the  work  is  $147,000. 

The  amount  expended  to  June  30,  1900,  was  $121,883.25. 

The  channel  had  been  dredged  to  the  full  depth  contemplated,  12  feet 
at  mean  lower  low  water,  for  the  full  width  of  250  feet  over  a  part  of 
its  length,  and  for  a  widtn  of  150  feet  throughout  the  remainder.  No 
work  was  in  progress  during  the  past  year,  owing  to  lack  of  funds. 

Some  shoanng  of  the  channel  already  dredged  may  be  expected,  and 
to  remove  this  and  complete  the  project  it  is  estimated  that  $25,000 
will  be  required. 

Exports  and  imparts. 


Year. 

Tons. 

Value. 

"*&^^- 

95,011 
65,148 
25,125 
28,480 

86,099 
29,800 
52,385 
42,694 
35,466 

t2, 087,825 

1894 

421.226 

1896 

239,400 

1896 

266,700 
191,800 

Calendar  year— 

1896 

1897 

430,900 

1898 

1,203,226 

1899 



1,178,684 

1900 

848,703 

July  1, 1900,  balance  unexpended |116. 75 

June  30,  1901,  amount  expended  during  fiscal  year 10. 50 

July  1,  1901,  balance  unexpended 106.25 

"Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  X  X  5.) 

6.  Waterway/  connectinq  Puget  Sownd  with  lakes  Union  and  Wash- 
ington^ Washtnaton. — Lake  Washington  is  about  19  miles  long,  north 
and  south,  with  an  average  breadth  of  2i  to  3  miles.  It  lies  parallel 
to  the  eastern  shore  of  ruget  Sound  at  an  average  distance  or  4  to  6 
miles.  The  city  of  Seattle  occupies  the  central  portion  of  the  areA 
between  the  lake  and  the  sound.  Lake  Union  is  a  small  lake  of  irreg- 
ular shape,  some  2  miles  in  extent  east  and  west,  which  lies  between 
Lake  Washington  and  the  Sound,  immediately  north  of  the  main  por- 
tion of  the  city,  but  within  the  city  limits.  Lake  Samamish  is  a  small 
lake  5  miles  east  of  Lake  Washington.  The  water  of  all  these  lakes 
is  fresh,  and  they  have  moderate  elevations  above  tide  water  in  Puget 
Sound.  Lake  Washington  has  ample  depths  for  the  largest  vessels 
over  almost  its  entire  area.  The  same  is  true  of  more  than  half  the 
area  of  Lake  Union.  The  lakes  never  freeze  over  and  there  is  rarely 
more  than  a  slight  formation  of  ice  near  shore.  The  natural  outlet  of 
Lake  Washington  is  at  its  southern  extremity,  that  of  Lake  Union  is 
at  its  western  end  through  a  small  stream  flowing  into  Salmon  Bay,  a 
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small  arm  of  Puget  Sound.  From  the  eastern  end  of  Lake  Union  to 
Lake  Washington  is  only  about  1,800  feet.  A  small  canal  was  cut 
through  the  dividing  ridge  at  this  point  some  years  ago  for  the  use  of 
small  boats  and  for  passing  logs.  The  shores  of  these  lakes  are  gen- 
erally bold,  the  land  rising  quite  abruptly  to  heights  of  several  hundred 
feet,  but  railroads  have  been  constructed  along  a  considerable  portion 
of  tne  shore  line,  and  there  are  many  low-lying,  level  areas  available 
for  terminal  facilities.  Wharves  can  readily  be  constructed  at  almost 
any  point  along  shore.  The  tidal  oscillation  in  the  Sound  at  Seattle  is 
extremely  irregular,  and  it  has  a  range  of  about  17  feet.  The  depths 
along  the  Sound  water  front  are  verjr  great,  and  there  is  practically  no 
avaimble  anchorage  for  vessels  on  this  account.  The  great  depths  and 
the  ravages  of  the  teredo,  which  are  unusually  destructive  in  Puget 
Sound,  render  the  construction  and  maintenance  of  wharves  unususuly 
expensive  on  the  salt-water  front  of  Seattle,  and  much  inconvenience 
and  expense  results  from  the  great  and  irregular  tidal  movement. 

The  town  of  Ballard,  on  &lmon  Bay,  mis  a  large  and  increasing 
business  in  the  manufacture  and  shipment  of  lumber  and  shingles  by 
water,  and  in  shipbuilding,  but  the  water  front  is  at  present  only 
accessible  to  vessels  at  high  tide.  The  existing  water  traffic  on  Lake 
Union  is  principally  towing  logs  received  through  the  small  canal 
from  Lake  Wasnington  to  the  lumber  and  shingle  mills  on  the  lake 
shores.  Lake  Washington  has  a  considerable  business  in  log  towing 
and  transportation  of  coal  fi'om  the  mines  near  the  eastern  shore, 
besides  the  small  traffic  engaged  in  by  ferryboats  and  boats  running 
from  the  Seattle  lake  front  to  various  points  on  the  lake  shores. 

The  river  and  harbor  act  of  September  19, 1890,  contained  an  item 
directing  the  appointment  of  a  Board  of  three  officers  of  the  Corps  of 
Engineers  to  select  and  survey  the  most  feasible  location  and  to  esti- 
mate the  expense  of  constructing  a  ship  canal  to  connect  the  waters  of 
lakes  Union,  Washington,  and  Samamish  with  Puget  Sound.  The 
sum  of  $10,000  was  appropriated  for  the  necessary  expenses.  The 
report  of  this  Board  is  contained  in  House  Ex.  Doc.  Iso.  40,  Fifty- 
second  Congress,  first  session,  and  also  in  the  Annual  Report  of  tne 
Chief  of  Engineers  for  1892,  page  2762  et  seq. 

This  Board  did  not  consider  that  part  of  the  proposed  waterwav  con- 
necting with  Lake  Semiamish  as  of  sufficient  importance  or  value  to 
justify  the  cost,  and  the  connection  of  Lake  Samamish  with  Puget 
Sound  has  not  been  seriously  considered  since  that  date. 

Subsequently  a  detailed  survey  and  location  of  the  proposed  canal 
were  made  in  compliance  with  a  clause  in  the  sundry  civil  act  of 
March  2, 1896,  under  direction  of  Capt.  Thomas  W.  Symons,  Corps 
of  Engineers.  This  report,  dated  August  29, 1896,  is  published  in  the 
Annual  Report  of  the  Ohiei  of  Engineers  for  1896,  page  3366. 

The  western  end  of  the  canal  through  Salmon  or  Shilshole  Bay, 
instead  of  through  Smiths  Cove,  as  once  proposed,  and  a  modification 
in  the  location  of  the  lower  lock  were  recommended  by  a  Board  of 
Engineer  officers  and  approved  by  the  Secretary  of  War  August  14, 
1898. 

The  general  project  for  this  work  so  far  as  adopted  contemplates  the 
construction  of  a  ship  canal  from  the  waters  of  Puget  Souna  through 
Salmon  Bay  te  Lake  Union  and  thence  to  Lake  Washington,  it 
includes  dredging  through  the  flats  immediately  outside  of  Safinon  Bay 
to  a  lock  in  t£e  Tower  end  of  Salmon  or  Shilsnole  Bay,  the  oonstruc- 
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tion  of  this  lock,  dredging  inside  of  the  lock  through  Salmon  Bay,  the 
digging  of  a  canal  from  the  upper  end  of  Sahnon  Bay  to  Lake  Union, 
dredging  to  the  eastern  end  of  JLiake  Union,  and  the  construction  of  a 
canaland  lock  between  lakes  Union  and  Washington. 

The  maximum  lift  of  tiie  lower  lock  at  low  tide  will  be  about  26  feet 
The  average  lift  of  the  upper  lock  will  be  about  8i  feet  The  canal 
section  ana  the  lock  dimensions  are  to  be  such  as  will  acconmiodate  the 
the  largest  merchant  vessels  and  ships  of  war. 

The  amount  expended  to  June  30,  1900,  was  $6,000. 

A  detailed  survey  of  the  route  had  been  made  and  maps  prepared 
showing  boundaries  of  all  real  estate  to  be  acquired. 

The  two  appropriations  already  made  for  this  work  contained  the 
proviso  that  none  of  the  money  should  be  expended  until  the  entire 
right  of  wav  and  a  release  from  all  liability  to  adjacent  property  own- 
ers should  have  been  secured  to  the  United  States  free  of  cost.  To 
comply  with  these  restrictions  of  law.  King  County,  in  which  the  canal 
is  located,  obtained  the  right  of  way  and  release  from  liabilitv  and 
deeded  the  same  to  the  United  States.  The  deed  to  the  right  of  way 
and  the  release  from  liability  was  accepted  by  the  United  States  and 
filed  for  record  June  22, 1900. 

The  operations  during  the  past  year  comprised  making  contract  for 
preliminary  dredging  from  Puget  Sound  to  the  site  of  tne  lower  lock 
site,  a  distance  of  about  6,000  feet;  making  contracts  and  beginning 
work  on  excavation  between  Lake  Union  and  Salmon  Bay;  clearing 
site  of  lower  lock  and  dam;  establishing  and  observing  a  number  ot 
gauges  to  determine  variations  of  water  level  in  the  lakes  and  the  prin- 
cipal streams  connecting  with  them;  the  establishment  of  a  self-record- 
ing tide  gauge  at  the  lower  lock  site,  and  discharge  measurements. 
Borings  were  made  along  the  line  of  tne  canal  to  the  head  of  Salmon 
Bay,  and  the  site  of  the  lower  lock  was  explored  in  detail  by  borings. 
Preparation  of  detailed  plans  and  estimates  was  in  progress. 

Exports  and  imports. 


Calendar  year. 

Tom. 

Value. 

18»7 

563,901 

804,867 

832,942 

1,100,099 

$19, 114,  lU 

1898 

82,665.866 

1899 

33,068,012 

1900 

48,162,888 

July  1,  1900,  balance  unexpended $170,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 7,022.34 

July  1,  1901,  balance  unexpended 162,977.66 

July  1,  1901,  outstanding  liabilities 672.74 

July  1,  1901,  balance  available 162,304.92 

July  1,  1901,  amount  covered  by  uncompleted  contracts 92, 460. 00 

Amount  (estimated)  required  for  completion  of  existing  project 6, 500, 000. 00 

(See  Appendix  X  X  6.) 

7.  Everett  Harbor^  Washington. — ^The  city  of  Everett  is  on  the  east 
shore  of  Paget  Sound,  about  30  miles  north  of  Seattle.  The  southern 
part  of  the  water  front  has  ample  depth  and  is  accessible  for  vessels  of 
the  deepest  draft.    The  northern  portion  is  at  present  inaccessible 
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on  account  of  the  delta  formation  or  tide  flats  oflf  the  mouth  of  the 
Snohomish  River.  This  river  approaches  from  the  southeast,  and  at 
a  point  about  a  mile  and  a  half  back  of  the  Sound  water  front  of  Everett 
divides  into  several  channels.  One  of  these,  called  Old  River,  flows 
north  and  then  west,  entering  the  Sound  north  of  the  town.  The  oth- 
ers reach  the  Sound  still  farther  to  the  north.  The  principal  branch, 
Steamboat  Slough,  and  the  Snohomish  River  proper  have  sufficient 
depths  for  steamboat  navigation.  Old  River  is  not  passable  for  steam- 
boats except  at  high  tide. 

Under  aate  of  November  4,  1893,  the  Acting  Secretary  of  War 
granted  to  the  Everett  Land  Company  authority  to  construct  certain 
works  designed  to  produce  a  fresh- water  basin  at  Everett  that  would 
be  available  for  all  commercial  shipping.  These  works  comprised  a 
dike  running  south  from  the  lower  end  of  Smiths  Island  3,500  feet 
from  shore  and  about  4i  miles  long,  with  cross  dike  and  lock  at  the 
lower  Qnd.  The  lock  was  to  have  a  chamber  50  feet  by  400  feet  and 
35  feet  deep.  At  the  upper  end  of  Old  River  there  was  to  be  a  dam 
with  a  lock  having  a  chamber  30  bv  150  feet  and  25  feet  deep  and  a 
tide  gate  80  feet  wide.  Between  the  lower  and  the  upper  lock  was  to 
be  dredged  through  Old  River  a  channel  or  harbor  basin  about  6i 
miles  long,  500  feet  wide  for  4i  miles  and  300  feet  wide  for  the  remain- 
ing length.  Around  a  large  part  of  this  fresh- water  basin  was  to  be  a 
roadway  200  feet  wide  and  about  12  miles  long,  and  an  extensive  sys- 
tem of  wharves  was  proiected.  ThQ  Everett  Land  Company  owned 
all  the  tide  lands  involved  in  the  project,  as  well  as  a  large  part  of  the 
other  lands  adjacent  to  the  proposed  work.  No  work  was  ever  done 
in  carrying  out  the  project  by  the  Everett  Land  Company.  The  prop- 
erty of  the  Everett  liind  Company  has  since  been  acquired  by  the 
Everett  Improvement  Companv. 

The  first  appropriation  for  the  improvement  of  Everett  Harbor  was 
in  the  act  of  August  18,  1894,  *'For  dredging  Everett  Harbor,  includ- 
ing mouth  of  Snohomish  River,  and  Snohomish  River  from  mouth  to 
Lowell,  in  the  State  of  Washington,  the  sum  of  $10,000." 

It  was  decided  that  no  dike  or  bulkhead  construction  could  be  done 
under  this  appropriation,  and  that  dredging  alone  would  not  be  of 
value,  so  the  funds  were  not  applied.  Subsequently  the  dike  construc- 
tion was  authorized  by  resolution  of  Congress  datea  February  1, 1895, 
and  the  project  under  which  the  origind  and  subsequent  appropria- 
tions have  been  applied  may  be  stat^  as  follows: 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lands 
adjoining  deep  water  near  the  river's  mouth;  second,  to  dredge  a 
channel  from  this  through  the  tide  flats  and  the  Old  River  moufli  to 
deep  fresh  water  in  the  Snohomish  River,  this  channel  being  designed 
to  bring  fresh  water  to  the  harbor  basin  and  to  afford  facilities  for 
navigation  about  the  peninsula  and  into  the  deep  water  bounding  the 
peninsula  on  the  east,  and,  third,  to  protect  and  maintain  this  harbor 
and  channel  across  the  tide  flats  by  a  bulkhead  interposed  between 
them  and  the  open  waters  of  the  Sound,  the  bulkhead  to  act  as  a  retain- 
ing wall  for  the  material  dredged  from  the  harbor.  The  date  of 
approval  of  this  plan  was  February  14,  1895. 

The  estimated  cost  of  the  improvement  is  $422,000,  the  total  expendi- 
ture authorized  by  the  act  of  March  3,  1899. 

The  amount  expended  on  the  project  to  June  30, 1900,  was  $34,134. 02. 

A  dike  for  the  purpose  of  retaining  the  dredged  material  had  been 
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built  from  the  lower  end  of  Smiths  Island  along  the  established  bulk- 
head line  for  a  distance  of  14,436  feet,  a  channel  50  feet  wide  at  the 
bottom  and  6  feet  deep  at  mean  low  water  had  been  dredged  from  the 
deep  water  on  the  outside  in  toward  the  deep  water  in  the  river  for  a 
distance  of  2,885  feet,  a  continuing  contract  for  the  completion  of  the 
project  had  been  made,  and  the  contractor  had  begun  construction  of 
the  dredging  plant. 

Some  mc^ifications  of  details  in  the  bulkhead  construction  were 
authorized  on  April  16,  1901,  with  a  view  to  a  more  substantial  struc- 
ture, though  at  some  increase  in  cost. 

Bulkhead  construction  under  the  contract  began  October  17,  1900, 
and  dredging  began  December  10,  1900. 

The  amount  of  dredging  done  during  the  year  and  the  quantities  of 
material  placed  in  the  bulKhead,  with  cost,  are  as  follows: 


Dredging ca.yds.. 

Piles lin.ft.. 

Lumber ft.B.M.. 

Fascines cords.. 

Stone .^.tona.. 


Total. 


Quantity. 


739,17».76 
66,109 
81,39d 
19,787.18 
5,728. 32 


^t^r[  Amount 


10.09 

.06 

14.00 

8.00 

.95 


•66,526.78 

4,488.72 

1,139.54 

59,36L54 

5,487.15 


186,963.73 


Until  the  improvement  is  practically  completed  no  material  benefit 
will  be  derivea  from  it,  as  sand  flats  whicn  rise  several  feet  above 
mean  low  water  extend  entirely  across  the  proposed  channel,  so  that 
BO  boats  of  any  kind  can  use  the  channel  at  or  near  that  stage. 

Some  modifications  of  the  project  now  appear  to  be  desirable. 


Exports  and  imparts. 

Year. 

Tons. 

Value. 

Fiscal  year— 

79,919 
144,541 

210,547 
74,960 
55,460 
42,718 
55,094 

$1,845,282 

1896 

2,724.789 
5,384,831 

Calendar  year— 

1896 

1897 

2,974,526 
2,545,054 

189S 

1899 

1,477,120 
1,820,561 

1900 

July  1,  .1900,  balance  unexpended $180, 865. 98 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 90, 000. 00 

270,865.98 
June  30,  1901,  amount  expended  during  fiscal  year 114, 066. 68 

July  1,  1901,  balance  unexpended 156,799.30 

July  1,  1901,  outstanding  liabilities 331.00 

July  1, 1901,  Imlance  available 156,468.30 

July  1,  1901,  amount  covered  by  uncompleted  contracts 169, 988. 06 

Amount  (estimated)  required  for  completion  of  existing  project 117, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  available  July  1,  1901 117, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  X  X  7.) 
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8,  Stomomish  SUmgh^  Washington, — ^This  slough  affords  an  inland- 
sheltered  passage  for  small  vessels  from  Puget  Sound  proper  north- 
ward to  Bellingham  Bay  and  the  Gulf  of  Georgia.  The  total  distance 
by  way  of  the  slough  from  good  water  in  S£igit  Bay  to  navigable 
depths  in  Padilla  Bay  is  about  11  mUes.  The  rise  and  fall  of  the  tide 
is  about  8  feet. 

At  the  northern  end  the  slough  opens  out  into  the  flats  forming  the 
southern  portion  of  Padilla  Bay,  in  the  midst  of  diked  land  and  marshes. 

At  the  southern  end  of  the  slough  there  were  two  passages  connect- 
ing the  slough  with  the  waters  of  Skagit  Bay.  These  passages  were 
semrated  by  a  rocky  island  called  McGlinns  Island. 

The  east  passage  was  wide  and  shallow,  having  nowhere  more  than 
2  feet  depth  at  low  water.  The  west  passage  between  McGlinns  and 
Fidalgo  islands  is  at  the  narrowest  place  220  feet  wide,  with  an  ample 
depth  of  water  for  all  purposes. 

This  short  and  crooked  passage  has  high  and  rocky  bluffs  on  either 
side  and  is  called  the  "  Hole  in  the  Wall. ' 

This  is  the  passage  used  exclusively  by  steamers. 

Between  the  Hole  in  the  Wall  and  deep  water  in  Saratoga  Passage 
there  were  extensive  flats  which  were  almost  bare  at  low  water. 

The  plan  of  improvement  adopted  is  to  dredge  a  channel  4  feet  deep 
and  100  feet  wide  from  deep  water  in  Saratoga  Passage  across  Skagit 
Flats,  through  the  shoals  of  the  slough  proper,  and  across  the  flats  of 
Padilla  Bay  to  deep  water,  and  to  build  dikes  in  Skarit  and  Padilla 
bays  to  direct  the  ebbing  and  flooding  waters  through  the  dredged 
channels. 

The  estimated  cost  of  this  work  is  W22,000. 

A  report  of  a  survey  of  Swinomish  Slough,  upon  which  theplan  of 
improvement  is  based,  is  printed  with  a  general  map  in  House  Ex.  Doc. 
No.  31,  Fifty-second  Congress,  first  session,  ana  reprinted  without 
map  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1892,  pages 
2763-2762. 

A  map  showing  parts  of  the  improvement  was  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  opposite  page  4488. 

The  amount  expended  to  June  30,  1900,  was  $90,408.93. 

At  that  date  a  wattled  pile  dike  6,166  feet  long  had  been  constructed 
from  a  point  400  feet  west  of  the  entrance  to  the  Hole  in  the  Wall 
westerly  to  a  point  300  feet  distant  from  the  noithwest  point  of  Goat 
Island;  a  dike  consisting  of  a  single  row  of  piles  had  been  built  between 
Goat  and  Ika  islands,  and  a  pile,  brush,  and  stone  dike  2,745  feet  long 
had  been  built  between  McGrlinns  Island  and  Gallahers  Point,  and  sub- 
sequently repaired.  The  wattled  dike  having  shown  signs  of  weakness 
at  exposed  points,  3,486  feet  of  it  Imd  been  strengthened  by  adding  a 
second  row  of  piles  and  filling  in  between  the  two  rows  with  brush 
and  stone.  The  remainder  of  the  dike  had  been  thoroughly  repaired. 
A  channel  100  feet  wide  at  the  bottom  and  4  feet  deep  at  mean  low 
water  had  been  dredged  parallel  to  and  76  feet  from  the  wattled  dike 
for  a  distance  of  6,120  feet,  and  across  the  tide  flat  just  inside  the 
Hole  in  the  Wall,  between  McGlinns  Island  and  Laconner,  and  from 
Laconner  north  about  halfway  to  the  northern  end  of  the  slough. 
Boats  drawing  4  feet  can  now  reach  Laconner  from  the  south  at  mean 
low  water,  but  not  to  exceed  2  feet  can  be  carried  through  the  slough. 

No  work  was  done  during  the  past  year,  owing  to  insufficient  funds. 

As  no  work  has  been  done  on  the  northern  part  of  the  slough,  no 
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increase  of  depth  over  the  oripnal  condition  has  been  obtained  for 
through  traffic.  The  part  of  the  channel  that  has  been  improved  is 
used  only  by  vessels  running  from  southern  ports  on  the  bound  to 
Laconner. 

The  required  depth  of  4  feet  in  the  part  where  work  has  been  done 
has  been  secured  in  part,  but  on  account  of  local  shoal  spots  not  over 
2  feet  can  be  carried  to  Laconner  at  lowest  water. 

The  work  yet  to  be  done,  according  to  the  original  estimate,  includes 
6,000  linear  feet  of  dike  in  Padilla  Bay,  6^000  linear  feet  of  dike  in  the 
slough  proper,  90,000  cubic  yards  of  dredging  in  Padilla  Bay,  and 
80,000  cubic  yards  of  dredging  in  the  slough  proper.  Some  of  the 
channels  which  have  heretofore  been  dredged  nave  shoaled  and  the 
dikes  which  have  been  built  have  deteriorated  so  as  to  need  additionfd 
repairs. 

Exports  and  imports. 


Year. 

Tons. 

Value. 

Flflo^lyear— 

66,700 
64,060 
114,917 
131,370 

66,875 
64,497 
19,625 
76,686 
74,516 

$1,510,000 
1,687,000 
1,713,020 

1894 

1895 

1896 

1,709,700 

1,847.664 
1,190,000 
882,346 
2,028,464 
1,6U,460 

Calendar  year— 

1896 

1897 

1898 

1899 

1900 

July  1,  1900,  balance  unexpended $4,591.07 

June  30,  1901,  amount  expended  during  fiscal  year 17.50 

July  1,  1901,  balance  unexpended 4,573.57 

Amount  (estimated)  required  for  completion  of  existing  project 47, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 


1903,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  unexpenaed  July  1,  1901 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 


4,  1897,  and  of  section  7  oftthe  nver  and  harbor  act  of  1899. 
(See  Appendix  X  X  8.) 

9.  Okcmoqan  River ^  Washington.  This  river  rises  in  Canadian  terri- 
tory, flows  m  a  southerly  direction,  and  empties  into  the  Columbia. 
The  lower  portion,  for  a  distance  of  87  miles,  lies  in  the  northeastern 
part  of  Washington. 

The  first  appropriation  for  this  work  was  made  by  the  river  and 
harbor  act  of  March  3,  1899.  The  river  has  a  general  width  of  300  to 
400  feet  through  its  entire  length  in  the  United  States  and  as  a  rale 
has  sufficient  depth  for  light-draft  navigation  throughout  the  year,  but 
it  is  obstructed  in  places  oy  shoals  and  rocks  which  prevent  any  navi- 
gation except  during  the  summer  high  water.  The  upper  stretches 
are  also  obstinicted  by  snags. 

The  plan  of  improvement  contemplates  rock  removal,  the  construc- 
tion of  wing  dams  and  snagging,  and  was  approved  April  18,  1900. 
The  estimated  cost  is  $30,000. 

Descriptions  of  the  river  and  the  plan  of  improvement  are  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  3121. 

The  amount  expended  up  to  June  30,  1900,  was  $12,8y4.37. 
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During  the  months  of  November  and  December,  1900,  a  small  force 
was  employed  removing  bowlders  at  Crazy  Rapids  and  in  the  vicinity 
of  Eapids  Nos.  18  and  20.  A  wing  dam  was  built  at  Rapid  No.  20. 
Some  posts  to  assist  vessels  were  placed  at  Rapid  No.  18.  The  work 
resulted  locally  in  removing  difficulties  of  navigation,  but  there  was  no 
general  increase  in  depth  except  in  the  immediate  locality  of  the  work. 

The  country  adjacent  to  the  Okanogan  River  is  rapidly  developing 
and  filling  up  with  settlers,  and  it  is  important  that  the  improvement 
should  be  completed  as  earlv  as  practicable. 

Exports  and  imports  for  the  year  1899:  Tons,  1,783;  value,  $151,415. 

July  1,  1900,  balance  unexpended $2,125.63 

June  30,  1901,  amount  expended  during  fiscal  year 1, 895. 42 

July  1,  1901,  balance  unexpended 230.21 

Amount  (estimated ) required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 12, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

(See  Appendix  X  X  9.) 

10.  Pend  OretUe  Bi/ver^  Wdshington. — ^This  river  forms  the  outlet  of 
Pend  Oreille  liake,  in  the  northern  pai-t  of  Idaho.  It  flows  in  a  north- 
westerly direction  through  the  northeast  comer  of  Washington, 
crosses  the  boundary,  ana  connects  with  the  Columbia  in  Canadian 
territory.  From  Lake  Pend  Oreille  to  the  boundary  the  distance  is 
about  100  miles. 

The  firat  appropriation  for  this  work  was  made  in  the  river  and 
harbor  act  of  March  3, 1899.  The  river  from  Lake  Pend  Oreille  down 
to  Priest  River  has  unobstructed  low  depths  of  upward  of  25  feet  and 
from  Priest  River  to  Albany  Falls  sufficient  depth  for  river  boats. 
Albany  Falls  totallv  obstruct  navigation.  Below  Albany  Falls  there 
is  sufficient  depth  for  light-draft  navigation  as  far  as  Box  Canyon, 
about  55i  miles,  but  it  is  somewhat  interfered  with  by  shoals  and  iso- 
lated rocks.  Navi^tion  is  entirely  prevented  from  passine  through 
Box  Canyon  bv  swift  currents  passing  over  submerged  rocks  and  by 
projecting  rocty  points. 

Ijie  plan  of  improvement  contemplates  the  improvement  of  Box 
Canjron  by  the  removal  of  submergea  rocks,  the  blowing  off  of  pro- 
jecting rocky  points,  and  the  removal  of  submerged  rocks  between 
Box  (^nyon  and  Albany  Falls,  and  was  approved  April  18, 1899.  The 
estimated  cost  is  ^0,000. 

Descriptions  of  the  river  and  the  plan  of  improvement  are  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  3124. 
The  work  done  previous  to  June  30,  1900,  resulted  in  partly  clearing 
away  the  obstructions  in  Box  Canyon,  but  this  resulted  in  little  or  no 
benefit  to  navigation.  On  account  of  the  character  of  the  improve- 
ment, no  benent  is  to  be  expected  until  the  improvement  is  completed. 


Exports  and  imports. 

Year. 

Tons. 

Value. 

1899 

2,617 
1,921 

$129,677 

1900 

97,126 
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July  1,  1900,  balance  unexpended |1, 280. 29 

July  1,  1901,  balance  unexpended 1, 260. 29 


Amount  (estimated )  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 7, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  X  X  10.) 

11.  Kootenai  Hiver^  Idaho^  between  Bormers  Ferry  and  the  irUer- 
national  boundary  line. — ^The  Kootenai  River  is  a  tributary  of  the 
Columbia.  Its  middle  portion  only  is  in  the  United  States,  in  the 
extreme  northwestern  part  of  Montana  and  northern  part  oi  Idaho. 
Both  the  upper  and  the  lower  portion,  including  its  junction  with  the 
Columbia,  lie  in  Canadian  territory. 

The  part  that  has  been  improved,  between  Bonners  Ferry  and  the 
international  boundary  line,  is  about  30  miles  in  length.  It  was  orig- 
inally navigable,  with  difficulty,  by  small,  light-draft  steamers. 

A  description  of  this  part  of  the  river  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1893,  pages  3456-3458. 

The  plan  of  improvement  is  to  remove  tne  snags  in  the  river  and 
the  leaning  trees  on  the  banks  which  were  liable  to  fall  in  and  become 
obstructions,  and  was  approved  January  1, 1895.  The  estimated  cost 
of  the  improvement  was  |6,000. 

The  amount  expended  to  June  30,  1900,  was  $4,254.54. 

The  entire  stretch  of  river  included  within  the  limits  of  the  project 
had  been  gone  over  and  cleared  of  snags. 

No  work  was  done  nor  expenditures  made  during  the  fiscal  year 
ending  June  30,  1901. 

At  the  time  snagging  operations  were  suspended  the  channel  had 
been  practically  cleared  of  snags. 

An  examination  of  the  Kootenai  River  between  Jennings,  Mont., 
and  the  international  boundary  line,  a  length  of  about  80  miles,  was 
authorized  by  the  emergency  river  and  harbor  act  of  June  6,  1900. 
This  examination  was  made  by  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers, the  local  engineer,  and  report  submitted  under  date  of  June  21, 
1900.  It  was  the  opinion  of  Captain  Taylor,  concurred  in  by  the 
division  engineer  and  the  Chief  of  Engineers,  that  this  portion  of  the 
Kootenai  River  was  not  worthy  of  further  improvement  by  the  Grov- 
emment,  for  the  reason  that  on  account  of  the  improved  railroad 
facilities  navigation  on  the  river  had  practically  ceasea. 

Exports  and  imports. 


Calendar  year. 

Tona. 

Value. 

ia96 --- 

1,600 
2,212 

$42,815 

lg97 

49,025 
40,699 
80,508 
14,686 

1898 

1899 

1900 

July  1,  1900,  balance  unexpended $745.46 

July  1,  1901,  balance  unexpended 745.46 

(See  Appendix  X  X  11.) 
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la.  Flathead  River ^  Montana. — ^This  river  lies  in  the  northwestern 
part  of  Montana.  It  has  a  southerly  course  through  Flathead  Lake 
and  belongs  to  the  Columbia  River  system.  The  portion  of  the  river 
included  within  the  limits  for  which  this  appropriation  is  available 
extends  from  Demarsville  to  Flathead  Lake,  and  is  about  27  miles  in 
len^h.  This  portion  of  the  river  is  of  very  gentle  slope,  running 
wil£  many  turns  through  a  large  area  of  low-lyin^  lands,  and  has  a 
minimum  depth  of  about  10  feet,  but  is  obstructed  by  a  large  number 
of  snags  which  have  accumulated  in  the  river. 

The  plan  of  improvement  is  to  remove  the  snags,  and  was  approved 
Auffust  5,  1896. 

No  estimate  of  the  cost  of  this  improvement  has  been  made,  and 
from  its  nature  none  can  be  made,  since  snags  are  constantly  accumu- 
lating. \ 

A  description  of  this  work  is  given  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  pages  3480-3484. 

The  amount  expended  to  June  30,  1900,  was  $8,519.61. 

Snagging  operations  were  carried  on  with  a  hired  boat  during  por- 
tions of  September  and  October,  1900.  About  280  snags  were  taken 
out  and  a  large  jam  of  driftwood  was  removed  from  the  channel. 

There  appears  to  have  been  ample  depth  on  June  30,  1901,  for  the 
only  steamer  of  consequence  now  running  on  the  river.  This  vessel 
draws  24  inches  of  water. 

This  portion  of  the  Flathead  River  is  wholly  isolated  from  any  navi- 
gable water  outside  the  State  of  Montana.  Its  navigation  is  a  matter 
of  local  interest  only  and  is  of  very  limited  extent. 

Exports  and  imports, 

Tom. 

1898 78 

1899 368 

1900 456 

July  1,  1900,  balance  unexpended - $1,480.49 

June  30,  1901,  amount  expended  during  fiscal  year , 1, 291. 26 

July  1,  1901,  balance  unexpended 189.23 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

(See  Appendix  X  X  12.) 

EXAMINATIONS  AND    SURVEY  MADE    IN  COMPLIANC5E  WITH    EMERGENCY 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,    1900. 

Preliminary  examinations  and  survey  of  the  following  localities 
were  made  by  the  local  officci'  and  reports  thereon  submitted  through 
the  division  engineer: 

1,  Preliminary  examMwMon  and  survey  of  Taooma  Ha/rhor^  Wash- 
ington.— Captain  Taj^lor  submitted  reports  dated  June  22  and  Novem- 
ber 13,  1900,  respectively..  He  submits  a  plan  for  improvement  at  an 
estimated  cost  of  $444,000.  The  reports  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  76,  Fifty -sixth  Congres,  second  session. 
(See  also  Appendix  X  X  13.^ 

2.  PreUmvnary  exammiaUon  of  Kootenai  Ri/oer  hefmeen  Jennings^ 
Mont.^  amd  the  i/ntemational  boundary  line^  with  the  view  qfrewovxng 
obstructions  to  namqation,—C9i,^\Am  "Baylor  submitted  report  June  21, 
1900.     In  his  opinion,  concurred  in  by  the  division  engineer  and  by 
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the  Chief  of  Enffioeers,  improvement  of  the  locality  by  the  Greneral 
Government  in  the  manner  mdicated  by  the  act  is  not  advisable.  The 
report  was  transmitted  to  Congress  ana  printed  in  House  Doc.  No.  98, 
Fifty-sixth  Congress,  second  session.     (See  also  Appendix  X  X  14.) 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS 

AND  HARBORS. 

For  examinations^  surveys,  and  contingencies  of  rivers  and  harbors 
an  appropriation  oi  $300,000  should  be  made,  as  follows: 

For  examinations,  surveys,  and  contingencies,  and  for  incidental  repairs  for  rivers 
and  harbors,  for  which  there  may  be  no  special  am)ropriation;  for  all  expenses  con- 
nected with  the  inspection  of  bridges  reported  as  oostructions  to  navigation,  with  the 
service  of  notices  required  in  such  cases,  with  the  location  of  harbor  lines  under  the 
act  of  March  3,  1899;  and  for  exj;>ense8  connected  with  the  examinations  and  reports 
by  officers  of  the  Corps  of  Engineers  and  by  Boards  of  Engineers  upon  plans  for 
bridges  authorized  by  law  to  be  built,  and  upon  bridge  bills,  reports  on  which  may 
be  called  for  by  Congress,  $300,000. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

The  supervisor  of  the  harbor  during  the  past  year  was  Lieut.  Com- 
mander John  C.  Fremont,  United  States  Navy,  to  July  2,  1900,  and 
Lieut.  Commander  H.  M.  Hodges,  United  States  Navy,  since  that  date. 

The  office  of  supervisor  of  tne  harbor  of  New  York  was  created  by 
act  of  Congress  approved  June  29,  1888,  entitled  '^  An  Act  to  prevent 
obstructive  and  injurious  deposits  within  the  harbor  and  Mjacent 
waters  of  New  York  City,  bj^  dumping  or  otherwise,  and  to  punish  and 
prevent  such  offenses. "  This  act  has  been  amended  by  section  3  of 
the  act  of  August  18,  1894,  entitled  ''An  Act  Making  appropriations 
for  the  construction,  repair,  and  preservation  of  certain  public  works 
on  rivers  and  harbors,  and  for  other  purposes,"  by  which  amendment 
the  functions  and  powers  of  the  officer  have  been  greatly  enlarged. 
Additional  duties  are  also  conferred  on  the  supervisor  by  section  2  of 
the  last-named  act. 

Under  the  provisions  of  section  5  of  the  act  of  June  29,  1888,  a  line 
officer  of  the  Navy  is  designated  to  discharge  the  duties  created  by  the 
act  under  the  direction  of  the  Secretary  of  War.  On  May  23,  1889, 
the  Secretary  of  War  directed  that  all  communications  in  connection 
with  these  duties  should  be  addressed  to  him  through  this  office,  and 
on  February  1,  1890,  he  further  directed  that  the  powers  conferred 
upon  him  by  the  act  should  beexercised  throiigh  the  Chief  of  Engineers. 

The  report  of  Lieutenant-Commander  Ifedges  for  the  fiscal  year 
ending  June  30,  1901,  is  submitted  as  Appendix  Y  Y. 

EaUmateafor  the  fiscal  year  ending  June  30, 1903. — ^The  estimates  of 
funds  required  for  this  service  for  the  fiscal  year  ending  June  30, 1903, 
are  given  in  the  above-mentioned  report,  as  follows: 

For  pay  of  inspectore,  deputy  inspectors,  office  force,  and  expenses  of 

office $10,260.00 

For  pay  of  crews  and  maintenance  of  five  steam  tugs  and  three  launches    60, 000. 00 

Total 70,260.00 

CALIFORNIA  DlfeBRIS  COMMISSION. 

Act  of  CJongress  approved  March  1,  1893,  provided  for  the  estab- 
lishment of  the  California  Debris  Commission,  to  consist  of  three  officers 
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of  the  Corps  of  En^neers,  appointed  by  the  President^  with  the  con- 
currence of  the  Senate,  whose  functions  relate  to  hydraulic  mining  in 
the  territory  drained  by  the  Sacramento  and  San  Joaquin  river  sys- 
tems in  California.  The  Commission  is  empowered  and  required  to 
adopt  plans  for  improving  the  navigation  of  the  rivers  in  the  systems 
mentioned,  to  project  ana  construct  works  for  impounding  detritus 
and  preventing  the  deterioration  of  the  rivers  from  the  deposit  of 
hydraulic  mining  and  other  debris,  and  to  devise  means  and  issue  per- 
mits for  resuming  and  candying  on  hydraulic  mining  operations  under 
conditions  that  will  not  injure  other  interests  in  the  State.  The  pow- 
ers of  the  Conmiission,  methods  of  procedure,  etc.,  are  prescribed  in 
the  act  in  detail. 

The  Conamissioners  during  the  past  fiscal  year  were  Col.  S.  M. 
Mansfield  to  February  8,  1901;  Col.  Jared  A.  Smith  from  February 
18,  1901;  Lieut.  Col.  W.  H.  Heuer,  and  Capt.  Herbert  Deakyne, 
Corps  of  Engineers. 

During  the  year  the  Commission  has  permitted  hydraulic  mining  to 
be  carried  on  subject  to  the  restrictions  imposed  hj  law,  and  has  been 
engaged  in  negotiations  for  the  lands  required  as  sites  for  the  restrain- 
ing works  to  be  constructed  in  the  Yuba  River  for  the  purpose  of 
Srotecting  the  Sacramento  and  Feather  rivers  from  injury  by  the 
6bris  now  in  the  Yuba. 

The  report  of  the  Commission  upon  its  operations  during  the  fiscal 
year  ending  June  30,  1901,  is  submitted  herewith  as  Appendix  Z  Z. 

Estimate  for  the  fiscal  year  ending  June  30^  1903, — ^Tne  Commission 
submits  an  estimate  of  $15,000  as  the  amount  required  for  payment  of 
the  necessarv  expenses  connected  with  the  work  under  its  charge  dur- 
ing the  fiscal  year  ending  June  30, 1903. 

REMOVAL  OF  WRECK  OF  STEAMBOAT  CRISTOBAL  COLON 
IN  SAN  JUAN  HARBOR,  PORTO  RICO. 

This  work  was  in  the  charge  of  Capt  W.  V.  Judson,  Corps  of  Engi- 
neers, to  September  26, 1900,  and  of  Capt  C.  A.  F.  Flagler,  Corps  of 
Engineers,  since  that  date. 

Under  allotment  made  by  the  Secretary  of  War  from  the  permanent- 
indefinite  appropriation  for  removing  sunken  vessels  or  crart  obstruct- 
ing or  endangering  navigation,  the  wreck  of  the  iron-hull  steamboat 
Cristohal  CoUm  in  the  entrance  to  San  Juan  Harbor  was  removed  to  a 
minimum  depth  of  36  feet  at  mean  low  water,  during  March,  April, 
and  May,  1901. 

The  total  cost  of  removing  this  wreck  was  $7,769.27. 

(See  Appendix  A  A  A.) 

MISSISSIPPI  RIVER  COMMISSION. 

The  Mississippi  River  Commission,  constituted  by  act  of  Congress 
of  June  28, 1879,  is  in  the  charge  of  the  improvement  of  the  Mississippi 
River  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  including 
the  rectification  of  Red  and  Atchafalaya  rivers  at  their  junction  with 
the  Mississippi,  the  building  of  levees,  and  the  improvement  of  the 
several  harbors  for  which  specific  appropriations  have  been  made,  with 
the  exception  of  the  harbor  of  Vicksburg  and  tlie  mouth  of  Yazoo  River. 
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It  is  also  charged  with  the  survey  of  the  Mississippi  River  from  Head 
of  Passes  to  its  head  waters. 

The  Commissioners  during  the  past  fiscal  year  were:  Col.  G.  L.  Gil- 
lespie, Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers 
United  States  Army),  president,  to  May  13, 1901;  Col.  Amos  Stickney, 
Corp  of  Engineers,  president,  since  Maj  13, 1901;  Lieut.  Col.  Thomas 
H.  Handbury,  Corps  of  Engineers;  Lieut.  Col.  H.  M.  Adams,  Corps 
of  Engineers,  since  M&y  13,  1901;  B.  M.  Harrod,  Robert  S.  Taylor, 
Henry  L.  Marindin,  assistant  United  States  Coast  and  Geodetic  Sur- 
vey, and  J.  A.  Ockerson. 

xhe  report  of  the  Commission  upon  the  operations  under  its  charge 
during  the  fiscal  year  ending  June  30,  1901,  was  submitted  to  the  S^- 
retary  of  War  August  20,  1901,  and  is  printed  in  a  supplement  to  this 
report. 

Reports  on  preliminary  examination  and  survey  of  the  Mississippi 
River  between  the  highlands  near  the  city  of  Hickman,  in  the  State  of 
Kentucky,  and  Sloum  Landing,  in  Lake  County,  in  the  State  of  Ten- 
nessee, required  by  the  emergency  river  and  harbor  act  of  June  6, 1900, 
were  made  by  the  president  of  uie  Commission  under  date  of  July  3 
and  November  24,  1900,  respectively.  The  reports  were  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  130,  Fifty-sixth  Congress, 
second  session,  and  are  also  herewith  as  Appendix  X. 

Estimates  for  the  fiscal  year  ending  June  30,  1903. — ^The  following 
estimates  of  funds  requirea  for  carrying  on  the  works  under  its  charge 
for  the  year  ending  June  30,  1903,  are  submitted  by  the  Commission: 

For  continuing  the  improvement  of  the  Miflsiseippi  River  from  Head  of 
Paaees  to  the  mouth  of  the  Ohio  River,  including  salaries  and  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River 

Commission $3,000,000 

Protection  of  banks  at  or  near  Caruther8\nlle,  Mo 50,000 

Improving  harbor  at  Memphis,  Tenn.  ^including  Hopefield  Bend) 50, 000 

Improving  harbor  at  Memphis.  Tenn.  (at  Wolf  River) 80,  OW 

Improving  harbor  at  Helena,  Ark 20,000 

Improving  harbor  at  Greenville,  Miss 25,000 

Delta  Point.  La.  (preservation  of  existine  works) 20,000 

Improving  narbor  at  Natchez,  Miss.,  ana  Vidalia,  La 150,000 

Rectification  of  Red  and  Atchafalaya  rivers,  Louisiana 50, 000 

Improving  harbor  at  New  Orleans,  La 300,000 

Total 3,695,000 

MISSOURI    RIVER   COMMISSION. 

The  Missouri  River  Commission,  constituted  by  act  of  Congress  of 
July  5,  1884,  is  in  the  charge  of  the  improvement  and  surveys  of  the 
Missouri  River  below  Sioux  City,  Iowa. 

The  Commissioners  during  the  past  fiscal  year  were:  Col.  Amos 
Stickney,  Corps  of  Engineers,  presiaent;  Lieut.  Col.  Thomas  H.  Hand- 
bury,  Corps  of  Engineers;  Mai.  W.  L.  Marshall,  Corps  of  Engineers; 
Garland  C.  Broadhead  and  C.  L.  ChaflPee. 

The  river  and  harbor  act  of  August  18,  1894,  in  making  appropria- 
tions for  improvement  of  Gasconade  and  Osage  rivers,  Missouri,  pro- 
vided that  the  funds  should  be  expended  by  tne  Missouri  River  Com- 
mission, and  the  work  of  improving  these  streams  has  since  been 
carried  on  under  its  direction. 

The  report  of  the  Commission  upon  operations  under  its  charge 
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during  the  fiscal  year  ending  June  30, 1901,  was  submitted  to  the  Sec- 
retary of  War  August  20,  1901,  and  is  printed  in  a  supplement  to  this 
report. 

Estimates  for  the  fiscal  yea/r  ending  June  30,  1903, — ^The  following 
estimates  of  funds  required  for  carrying  on  the  works  under  its  charge 
for  the  year  ending  June  30, 1903,  are  submitted  by  the  Commission: 

Improving  Missouri  River  from  mouth  to  Sioux  City,  Iowa,  including 
office  and  traveling  expenses  and  salaries  of  Commission,  surveys, 
gauges,  physical  data  and  publications,  operating  snag  boat,  and  sys- 
tematic improvement  of  first  reach 3f  1, 000, 000 

Improving  Osage  River,  Missouri: 

For  works  of  improvement $46, 200 

For  maintenance  of  improvement 5, 000 

60,200 

Improving  Gasconade  River,  Missouri: 

For  works  of  improvement 10, 000 

For  maintenance  of  improvement 6,000 

16,000 

1,066,200 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Plans  and  maps  of  locations  of  the  following  bridges,  proposed  to 
be  erected  under  the  authority  of  special  acts  of  Conei-ess,  have  been 
examined,  with  a  view  to  protection  of  the  interests  of  navigation,  and 
have  been  approved  by  the  Secretary  of  War,  as  provided  by  the  acts; 
and  the  local  engineer  officers  have  been  furnished  with  copies  of  the 
instruments  of  approval  and  drawings  showing  plans  and  locations, 
and  charged  with  tne  supervision  of  the  construction  of  the  bridges 
so  far  as  necessary  to  see  that  they  are  built  in  accordance  with  uie 
approved  plans: 

1.  Bridge  of  the  New  Fork  and  New^Jersm/  Bridge  Company  over 
ITvdson  River  from  New  York  City  to  New  Jersey. — Detailed  plans  of 
this  bridge  were  approved  by  the  Secretary  of  War  May  24,  1899  (see 
Annual  Keport  or  the  Chief  of  Engineers  for  1899,  p.  619).  Plans 
showing  proposed  modification  of  approved  detailed  plans  were 
approved  oy  the  Secretary  of  War  July  3,  1900. 

2.  Bridge  of  Dawson  Cov/nty^  Mont.^  over  Yellowstone  Rimer  at 
Glendive, — Plans  for  reconstructing  the  bridge  at  thia  place  under 
authority  of  the  sundiy  civil  act  approved  June  6, 1900,  were  approved 
by  the  Secretarv  of  War  July  19, 1900. 

5,  Bridge  of  the  Alexandria  and  PineviUe  Bridge  Compam  over 
Red  River  from  Alexandria  to  Pi/neviUe^  La. — ^Plans  and  map  or  loca- 
tion of  a  bridge  proposed  to  be  built  at  this  place  under  autnority  of 
act  of  Congress  oif  June  6,  1900,  were  approved  by  the  Secretary  of 
War  August  8,  1900. 

-4.  Bridge  of  Mvshingvm  County^  Ohio,  over  Muskingum  Rimer 
("  y  Bridge)  at  ZanesmUe,  OAit?.— Plans  for  reconstruction  of  this 
bridge  were  considered  at  a  public  hearing  in  accordance  with  require- 
ments of  act  of  Congress  of  April  2,  1888,  and  were  approved  by  the 
Secretary  of  War  August  18,  1900. 

6.  Bridge  of  the  cwu  of  BUoosi,  Miss.^  over  Back  Bay. — Plans  and 
map  of  location  of  a  bridge  to  be  constructed  at  this  locality  under 
autnority  of  act  of  Congress  of  May  10,  1900,  were  approved  by  the 
Secretary  of  War  September  4,  1900. 
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6.  Biridge  of  the  Ohio  River  Bridge  and  Ferry  Commmy  over  Ohio 
River  from  WilliamJiUnmi^  W.  Va..  to  Marietta^  Ohio. — ^Plans  and 
map  of  location  of  a  bridge  projjosed  to  be  built  at  this  place  received 
consideration  by  a  Board  of  Engineers  in  accordance  with  requirements 
of  acts  of  Congress  of  December  17, 18'72,  and  February  14,  1883,  and 
plans  conforming  to  requirements  recommended  by  tne  Board  were 
approved  by  the  Secretary  of  War  December  13,  1900. 

7.  Bridge  of  the  Dvbuque  and  Wisconsin  Bridge  Company  over  Mis- 
sissippi  River  in  viovnity  of  Eagle  Pointy  Dvbuque^  Iowa. — Plans  and 
map  of  location  of  a  bridge  proposed  to  be  built  at  this  place  under 
authority  of  act  of  Congress  approved  March  6,  1900,  as  amended  by 
act  of  December  21,  1900,  were  approved  by  the  Secretary  of  War 
January  4,  1901. 

<S.  Bridge  of  the  Indiana^  lUvnois  and  Iowa  Railroad  Oompa/ny  over 
St,  Joseph  Rvoer  at  St.  Joseph^  Mich. — Plans  and  map  of  location  of  a 
bridge  proposed  to  be  built  at  this  place  under  authority  of  act  of 
Congress  oi  February  18, 1901,  were  approved  by  the  Secretory  of  War 
February  27, 1901. 

9.  Bridge  of  the  Kwn;sas  City  Southern  RaUvyanf  Company  over  Svl- 
phur  River ^  Arkansas. — Plans  for  reconstructing  the  existing  bridge 
at  this  place  under  authority  of  act  of  Congress  of  Februaiy  8,  1897, 
were  approved  by  the  Secretory  of  War  March  25,  1901. 

10.  Bridge  of  Grenada  Cmm  ty^  Miss. ,  o^er  Yalobusha  River  at  movth 
of  Martins  Creek^  Mississippi. — Plans  and  map  of  location  of  a  bridge 
at  this  place  to  be  built  under  authority  of  act  of  Congress  of  Febru- 
ary 12,  1901,  were  approved  April  1,  1901. 

11.  Bridge  of  tJie  AshUmd  and  Ironton  Bridge  Company  over  Ohio 
River  fro^n  Ironton^  Ohio^  to  Ashland^  Ky. — Plans  and  map  of  location 
of  a  bridge  proposed  to  be  built  at  this  place  received  consideration  by 
a  Board  of  Engineers  in  accordance  with  provisions  of  acts  of  Congress 
of  December  17, 1872,  and  Februarv  14, 1883,  and  new  plans  conform- 
ing to  the  requirements  recommenaed  by  the  Board  were  approved  by 
the  Secretary  of  War  April  22,  1901. 

15.  Bridge  oftlie  New  Orleans  and  Northwestern  Rail/way  Company 
over  Bayou  Bartholomew^  Louisiana. — ^Plans  and  map  of  location  of  a 
bridge  proposed  to  be  built  at  this  place  under  authority  of  act  of  Con- 
gress of  May  4,  1900,  were  approved  by  the  Secretory  of  War  April 
30,1901. 

13.  Bridge  of  ths  Georgia^  IH/mda  and  Ala^rnaRaihjoay^  Company 
over  Flint  River  in  Decatur  County^  Oa. — Plans  and  location  of  this 
bridge  to  be  constructed  under  autnority  of  act  of  Congress  of  March 
1,  1899,  amended  by  act  of  March  2,  1901,  were  approved  by  the 
Secretory  of  War  May  22,  1901. 

H,.  Bridge  of  Washington  County .^  Ohio^  over  Mushinaum  River 
Canal  above  Lmjoell^  Ohio. — Plans  and  map  of  location  of  a  bridge  pro- 
posed to  be  built  at  this  place  under  authority  of  act  of  Congress  of 
April  2. 1888,  were  approved  by  the  Secretory  of  War  May  28,  1901. 

16.  Bridge  of  the  Kingston  Bridge  and  Terminal  Railway  Company 
over  Clinch  River  at  ^naston^  Tenn. — ^Plans  and  map  of  location  of  a 
bridge  proposed  to  be  built  at  this  place  under  authority  of  act  of  Con- 
gress of  February  8, 1901,  were  approved  by  the  Secretory  of  War 
June  3, 1901. 

16.  Bridge  of  the  Bellaire^  Ben/icood  amd  Wheeling  Bridge  Company 
over  Ohio  ttvoerfrom  BeUalre^  Ohw^  to  Benwood^  n.  Va. — Plans  and 
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map  of  location  of  a  bridge  proposed  to  be  built  at  this  place  were 
referred  to  a  Board  of  Engineers  in  accordance  with  requirements  of 
acts  of  Congress  of  December  17,  1872,  and  February  14,  1883,  and 
plans  conforming  to  the  requirements  specified  by  the  Board  were 
approved  by  the  Secretary  or  War  June  14,  1901. 

17.  Bridge  of  the  PennavVoania  Railroad  Company  aver  Delaware 
Rimer  a.t  Trenton^  JV.  J, — Plans  and  map  of  location  of  a  bridge  pro- 
posed to  be  built  at  this  place  under  authority  of  act  of  CJongress  of 
February  16,  1901,  were  approved  by  the  Secretary  of  War  June  14, 
1901. 

18.  Bridge  of  the  Glaasport  Bridge  Convpany  over  Monongahda 
RiA)erfro7H  Port  Vue  to  Je^et^son^  Pa. — ^Plans  and  map  of  location  of  a 
bridge  proposed  to  be  built  at  this  place  under  authority  of  act  of 
Congress  of  February  18,  1901,  were  approved  by  the  Secretary  of 
War  June  18,  1901. 

19.  Bridge  of  the  Williamstown  and  Marietta  Bridge  and  Trans- 
portation Compariy  over  Ohio  River  from  Willianistown^  W.  Fa.,  to 
Marietta^  Ohio. — Plans  and  map  of  location  of  a  bridge  proposed  to 
be  built  at  this  place  received  consideration  by  a  Board  of  Engineers 
as  required  by  acts  of  Congress  of  December  17,  1872,  and  Febniary 
14,  1883,  and  were  approved  by  the  Secretary  of  War  June  26,  1901. 

Under  the  provisions  of  section  9  of  the  river  and  harbor  act 
approved  March  3,  1899,  bridges  may  be  built  over  navigable  waters 
entirely  within  the  limits  of  any  State,  under  the  authority  of  legisla- 
tive enactment  of  such  State,  when  the  plans  and  locations  of  the 
structures  are  approved  by  the  Secretary  of  War.  Plans  and  maps  of 
locations  of  the  following  bridges  proposed  to  be  erected  under  these 
provisions  have  been  examined,  with  a  view  to  protection  of  the 
interests  of  navigation,  and  have  been  approved  by  the  Secretary  of 
War;  and  the  local  engineer  officers  have  been  furnished  with  copies 
of  the  drawings  and  instruments  of  approval,  and  charged  with  the 
supervision  of  construction  of  the  bridges  so  far  as  necessary  to  see 
that  thejr  are  built  in  accordance  with  the  approved  plans: 

1.  Bridae  of  Clarke  County^  Wash.,  over  Lewis  iciver  at  Lacenter^ 
Wash. — Plans  for  reconstruction  of  this  bridge  were  approved  by  the 

Secretary  of  War  July  3,  1900. 

2.  Bridge  of  Pender  County^  N.  (7.,  over  Black  River  at  Still  Bluffs 
N.  C. — Plans  and  map  of  location  of  a  bridge  proposed  to  be  built  at 
this  place  were  approved  by  the  Secretaryof  War  July  6,  1900. 

3.  Bridge  of  the  eity  oj  M^hjoavkee^  H%.,  over  MHwavkee  RiA)er 
at  Chesi/nut  street. — Plans  for  reconstruction  of  this  bridge  ■  were 
approved  by  the  Secretary  of  War  July  6,  1900. 

X.  Bridge  of  the  city  of  Boston^  Mass..,  over  Fort  Point  Charmel  at 
Cove  street. — Plans  and  location  of  a  bridge  to  be  built  at  this  place 
were  approved  bv  the  Secretary  of  War  July  10,  1900. 

5.  Bridge  of  &an  Joa^i/n  County^  Cal.^  over  San  Joaqava  RiA)er  a^ 
Brandts  Ferry ^  Calif omia. — Plans  and  map  of  location  of  a  bridge 
proposed  to  be  built  at  this  place  were  approved  by  the  Secretary  of 
War  July  18,  1900. 

6.  Bridge  of  the  Pittshur^h  and  Lake  Erie  Rail/road  Conipwny  over 
the  hack  channel  of  Ohio  Rwe?'  at  the  lower  end  of  Neville  Island. — A 
new  instrument  was  executed  by  the  Secretary  of  War  July  24,  1900, 
in  lieu  of  a  former  instrument  dated  June  12,  1900,  expressing  the 
approval  of  plans  and  map  of  location  of  proposed  bridge  at  this  place. 
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7.  Bridge  of  Brown  County  and  the  town  of  Wrightstotim^  Wts.y 
over  Fox  jRi/oer  at  Wrightstown. — Plans  for  the  partial  rebuilding  of 
this  bridge  were  approved  by  the  Secretary  of  War  July  25, 1900. 

8.  Bridge  of  the  Carrollton  and  PrestonviUe  Bridge  Company  over 
Kentucky  Kiver  at  CarroUton^  Ky. — Plans  of  the  Carrollton  Electric 
Railway  and  Bridge  Company  for  a  bridge  at  this  place  were  approved 
by  the  Secretary  of  War  November  10, 1899  (see  Annual  Report  of  the 
Chief  of  Engineei-s  for  1900,  p.  699).  The  rights  and  franchises  of 
the  original  company  having  been  transferred  to  the  Carrollton  and 
Prestonville  Briage  Company,  application  was  made  for  approval  of 
the  plans  in  that  name  and  they  were  so  approved  by  the  Secretary  of 
War  July  25,  1900,  the  former  approval  being  canceled. 

9.  Brtdge  of  the  city  of  Chica^o^  III,^  over  the  North  Bra/nch  Canal 
of  Chicago  River  at  Vivision-  street, — Plans  for  reconstruction  of  this 
bridge  were  approved  by  the  Secretary  of  War  July  28,  1900. 

10.  Bridge  of  tJie  Boston  and  Albany  Railr<xid  Company  over  Chelsea 
Creek  frojn  Boston  to  Chelsea^  Mass. — Plans  for  reconstruction  of  this 
bridge  were  approved  by  the  Secretary  of  War  July  28,  1900. 

11.  Bridge  of  the  Chicago^  MiVwamc^  and  St.  Jraid  Raihjoay  Com- 
pamy  over  JUississippiliiver  near  Minneapolis^  Minn. — Plans  for  recon- 
struction of  the  existing  bridge  at  this  place  were  approved  by  the 
Secretary  of  War  August  4,  1900. 

1^.  Bridge  of  Camden  County^  If.  J. ,  over  Cooper  Creek  at  Brovming 
road^  near  Camden^  N.  J. — Plans  for  rebuilding  this  bridge  were 
approved  by  the  Secretary  of  War  August  17,  19W. 

15.  Bridge  of  the  MooSus  and  East  Sampton  Rail/way  Company  over 
Salmon  River  oelow  LeesvUle^  East  Iladdami^  Conn. — Plans  and  map  of 
location  of  a  bridge  proposed  to  be  built  at  this  place  were  approved 
by  the  Secretary  of  War  August  20,  1900. 

111,.  Bridge  of  Svffolk  County^  N.  J^,  o^er  inlet  connecting  Sag  Bay 
and  Sa^  llarbor  Gove.,  New  Jork. — Plans  for  rebuilding  uiis  bridge 
were  approved  by  the  Secretary  of  War  August  29,  1900. 

16.  Si^ge  of  the  city  of  Pittsburg,  Pa.^  over  Mo^iongahela  River  at 
South  Tenth  street. — Plans  for  reconstruction  of  existing  structure  at 
this  place  were  approved  by  the  Secretary  of  War  August  29, 1900. 

16.  Bridge  of  the  Pittsburgh^  Fort  Wayne  and  Chicago  Railway  {Fort 
Wayne  Brtd(/e)  over  Allegheny  River  from  I^ttsburg    to  Allegheny^ 

Pa. — Plans  for  reconstruction  of  the  existing  bridge  at  this  place  were 
approved  by  the  Secretary  of  War  September  1,  1900. 

17.  Briage  of  the  city  of  Manitaicoc,  Wis..,  over  Mamitowoc  River 
to  connect  State  and  Center  streets. — Plans  for  construction  of  a  tem- 
porary bridge  at  this  place  were  approved  by  the  Secretary  of  War 
September  6,  1900. 

IS.  Bridge  of  the  Chicago  and  Northwestern  Rail/way  Company  over 
the  Fox  River  Canal  at  Lock  No.  ^,  Kaukauna^  Wis. — Plans  for  recon- 
struction of  this  bridge  were  approved  by  the  Secretary  of  War  Sep- 
tember 7,  1900. 

19.  Bridge  of  tJie  Southern  RaiTmay  Company  over  Tennessee  Rvoer 
at  Decatur.,  Ava. — Plans  for  reconstruction  of  tne  bridge  at  this  place 
were  approved  by  the  Secretary  of  War  September  8,  1900. 

20.  Bridges  of  the  Sanitary  District  of  Chicago  over  Chicago  River 
at  Harrison  sPreet.^  Throop  street^  and  Ashland  avenue.,  Chicago.,  lU. — 
Plans  for  reconstruction  of  existing  bridges  at  these  points  were 
approved  by  the  Secretary  of  War  September  14, 1900. 
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SL  Bridge  of  the  Princeton  amd  Northwestern  Raihjoay  Oorwpany 
over  Fox  River  at  Princeton^  Wis. — Plans  and  map  of  location  of  a 
bridge  proposed  to  be  built  at  this  place  were  approved  by  the  Secre- 
tary of  War  September  14,  1900. 

S2.  Bridge  of  the  Cleveland^  Cincinnati^  Chicago  amd  St.  Louis 
Railway  Company  over  Cuyahoga  River  ai  Cleveland^  Ohio. — Plans 
for  rebuilding  this  bridge  were  approved  by  tlie  Secretary  of  War 
September  20,  1900. 

23.  Bridge  of  the  city  of  New  York  over  Ha/rlem  Ri/ver  hei/ween  One 
hundred  a/nd forty -fifth  street  and  One  hundred  and  forty -ninth  street. — 
Plans  for  construction  of  a  bridge  at  this  place  were  approved  by  the 
Secretary  of  War  November  11,  1897.  (See  Annual  Keport  of  the 
Chief  of  Engineers  for  1898,  p.  533.)  Plans  in  lieu  of  those  hereto- 
fore approved  were  submittea  by  tne  city  July  10,  1900,  and  were 
approved  by  the  Secretary  of  War  October  6,  1900, 

^1^,.  Bridge  of  King  County^  Wash.  ^  over  Duwamish  Ri/ver. — Under 
date  of  October  11, 1900,  the  Secretary  of  War  approved  plans  and 
map  of  location  of  a  bridge  proposed  to  be  built  at  this  place,  said  plans 
to  be  in  lieu  of  plans  approved  by  the  Secretary  March  29,  1900. 

26.  Bridge  of  the  city  of  Chicago^  III.^  over  North  Branch  of  Chi- 
cago Ri/oer  at  Clyhoiime  place. — Plans  and  map  of  location  of  a  bridge 
proposed  to  be  built  at  this  place  were  approved  by  the  Secretaiy  of 
War  October  23.  1900. 

26.  Bridge  oj  the  BrooJdyn  amd  Jamaica  Bay  Turnpike  Company 
over  the  waters  of  Jamaica  Bay^  Neio  York. — Plans  for  construction 
of  a  bridge  at  this  place  were  approved  by  the  Secretary  of  War 
December  21,  1898  (see  Annual  Keport  of  the  Chief  of  Engineers  for 
1899,  p.  621),  and  plans  providing  for  certain  modifications  in  the 
original  plans  were  approved  by  Qie  Secretary  of  War  October  26, 
1900. 

27.  Bridge  of  the  Pittsburgh.^  Cincinnati^  Chicago  and  St.  Louis 
Railway  Company  over  West  Fork  of  South  Bra/nch  of  Chicago  Rimer 
(Mud  Hake)  at  Ctiicago^  lU. — Plans  for  rebuilding  tnis  bridge  were 
approved  by  the  Secretary  of  War  November  12, 1900. 

28.  Bridge  of  the  Oil  City  Station  RailAvay  Company  over  Allegheny 
River  at  FraiMin^  Pa. — Plans  and  map  of  location  of  a  bridge  pro- 
posed to  be  built  at  this  place  were  approved  by  the  Secretary  of  War 
November  26,  1900. 

29.  Bridge  of  the  Seattle  and  Montana  Railroad  Company  over 
Whjotcom  CreeU  Waterway  at  New  Whatcom^  Wash. — Plans  for  rebuild- 
ing_the  existing  bridge  at  this  place  were  approved  by  the  Secretary 
of  War  November  27, 1900. 

30.  Bridge  of  Monmouth  County^  N.  J.^  over  Sh/rewshury  River  at 
Seabrigkt^  N.  J. — ^Plans  for  rebuilaing  this  bridge  were  approved  by 
the  Secretary  of  War  December  8,  1900. 

31.  Bridges  of  the  Philadelphia  and  Chester  Railway  Company 
over  Darby  Creek  and  Crum  Creek  in  DeUmjoa/re  County ^  Pa. — Plans 
and  map  of  location  of  bridges  proposed  to  be  built  over  these  creeks 
were  approved  bv  the  Secretory  of  War  December  11, 1900. 

32.  Bridge  of  the  Oil  City^  Rouseville  and  Franklin  Railroad 
Company  over  Allegheny  River  from  Oil  City  to  Franklin^  Pa. — Plans 
and  map  of  location  of  a  bridge  proposed  to  oe  built  at  this  place  were 
approved  by  the  Secretory  of  War  December  13, 1900. 
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33.  Bridge  of  Bladen  Cownty^  N.  (7.,  over  Black  River ^  near  Beatiys 
Bridae^  North  Carolvna, — Plans  and  map  of  location  of  a  bridge  pro- 
posed to  be  built  at  this  locality  were  approved  by  the  Secretary  of 
War  December  26,  1900. 

^^.  Bridge  of  oan  Joa/piin  County ^  Cal.^  over  Bums  Cut-off  {San 
Joaquin  litver)^  Califorfiia, — Plans  and  map  of  location  of  a  bridge 
proposed  to  be  built  at  this  place  were  approved  by  the  Secretary  of 
War  January  2,  1901. 

36.  Bridge  of  San  Joaquin  County^  Col. ,  over  San  Joaquin  Ri/oer^  a^ 
Durlmins  Ferr^^  California. — ^Plans  and  map  of  location  or  a  bridge  pro- 

Sosed  to  be  built  at  this  place  were  approved  by  the  Secretary  of  War 
anuary  2,  1901. 

36.  bridge  of  Atlantic  County^  N.  J.^  over  the  Inside  Thoroughfa/re^ 
at  westerly  endofAJham/y  amenue^  Atlantic  City.,  N.  J. — Plans  and  map  of 
location  of  a  bridge  proposed  to  be  built  at  this  locality  were  approved 
by  the  Secretary  of  War  January  3,  1901. 

37.  Bridge  of  Houghton  County^  Mich.,  over  Portage  LaJce,^  hetween 
Hau/ghton  and  i£cmcock.  Mich. — Plans  for  reconstruction  of  this  bridge 
were  approved  by  the  Secretary  of  War  January  7,  1901. 

38.  jBridge  of  the  Na/oy  Department  over  cliannel  between  Portsmouth 
Namf-Yara,  ]y.  H.^  amd  Kittery^  Me. — Plans  and  map  of  location  of 
a  bridge  proposed  to  be  built  at  this  place  were  approved  by  the  Sec- 
retary of  War  January  14,  1901. 

39.  Bridge  of  the  Baltimore  amd  Ohio  Railroad  Company  over  Ohio 
Rvver  at  Pa/rkershurg,  W.  Va. — Plans  for  reconstruction  of  spans  35, 
36,  37,  and  40  of  this  bridge  were  approved  by  the  Secretary  of  War 
January  15,  1901. 

Ifi.  Bridge  of  the  New  York  Connecting  RaiJ/road  Compamy  over 
East  Ri/ver  at  HdL  Ga;te.  near  Astoria^  N.  Y. — ^Plans  and  map  of  loca- 
tion were  approved  by  tne  Secretary  of  War  January  16,  1901. 

1^1.  Bridge  of  HUtsboro  County^  Fla.^  over  Alqfia  River ^  at  River- 
vieWy  Fla. — Plans  and  map  of  location  of  a  bridge' proposed  to  be  built 
at  this  pla<^e  were  approved  by  the  Secretary  of  War  January  16, 1901. 

1^.  Bridge  of  the  city  of  Appleton^  Tf%.,  over  Fox  River  Ccmal^a/t 
Sou^h  Dimsion  street. — Plans  for  reconstruction  of  this  bridge  were 
approved  hy  the  Secretary  of  War  January  24,  1901. 

43.  BriSge  of  the  Illinois  Central  Railroad  Company  over  Litde 
Calarmjil  Miver^  at  Rwerdale^  lU. — ^Plans  and  map  of  location  of  a 
bridge  proposed  to  be  built  at  tiiis  place  were  approved  by  the  Secretary 
of  War  January  30,  1901. 

Ji4.  Bridge  of  the  towns  of  Buffalo ^  Moundville^  and  Douglas^  TFS»., 
o^€T  Fox  Ri/ver^  in  Marqxiette  County. — ^Plans  and  map  of  location  of  a 
bridge  proposed  to  be  built  at  this  place  were  approved  by  the  Secretary 
of  War  January  30,  1901. 

45.  Bridge  of  the  city  of  New  York  over  Bronx  River,  at  Westchester 
aa)enue. — ^Plans  for  a  bridge  at  this  place  were  approved  by  the  Secre- 
tary of  War  December  2,  1897.  (See  Annual  Report  of  the  Chief  of 
Engineers  for  1898,  p.  534.)  Plans  to  be  in  lieu  of  those  heretofore 
approved  were  submitted  by  the  city  January  17,  1901,  and  were 
approved  by  the  Secretary  01  War  January  30,  1901. 

46.  Bridge  of  the  townships  of  Springwelh  and  Ecorse^  Mich..,  over 
Rouge  River.,  at  Dix  a^enice. — flans  and  map  of  location  of  a  bridge 
proposed  to  be  built  at  thia  place  were  approved  by  the  Secretary  of 
War  February  5,  1901. 
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Ifl,  Bridge  of  the  Louisville  and  NdshviUe  Railroad  Company  over 
Alabama  Rivet\  at  Sehna^  Ala, — Plans  and  map  of  location  oi  a  bridge 
proposed  to  be  built  at  this  place  were  approved  by  the  Secretary  of 
War  February  7,  1901. 

48.  Bridge  of  the  PhUaddphia^  Wilmivngton  and  Baltimore  Railroad 
Company  over  SchuylhiU  River ^  at  Grays  Ferry ^  Philadelphia^  Pa, — 
Plans  for  rebuilding  the  existing  bridge  at  this  place  were  approved 
by  the  Secretary  of  War  Februaiy  8,  1901. 

49.  Bridge  of  Hudson  and  Bergen  counties^  N,  e/],  over  Hackensack 
River. — Plans  and  map  of  location  of  a  bridge  proposed  to  be  built  at 
this  place  were  approved  by  the  Secretary  of  War  February  18, 1901. 

50.  Bridge  of  the  Chicago^  Milwaukee  and  St.  Patd  Raihjoay  Com- 
pany over  Iforth  Branch  Uanal^  at  north  efid  of  Goose  Island^  Cherry 
street^  Elston  Addition^  Chicago^  III. — Plans  for  reconstruction  of  this 
bridge  were  approved  by  the  Secretary  of  War  February  19,  1901. 

51.  Bridge  of  Rudolph  Bern  over  Dog  Rivei*^  in  Mobile  County^ 
Ala. — Plans  and  map  of  location  of  a  bridge  proposed  to  be  built  at  this 
place  were  approvea  by  the  Secretary  of  War  February  20,  1901. 

52.  Bridge  of  the  city  of  New  York  ove?*  JEast  River  from  Sixtieth 
street^  horaiigh  of  Manmttan^  to  Loiig  Island  City^  N.  2^,  via  Black- 
wells  Island. — Plans  and  location  of  bridge  to  be  built  at  this  place  were 
approved  by  the  Secretary  of  War  February  21,  1901. 

53.  Bridge  of  the  New  York  Cminecting  Railroad  Company  over 
Little  Hell  Gate  and  Bronx  Kills^  New  York. — Plans  and  map  of  loca- 
tion of  a  bridge  proposed  to  be  built  at  this  place  were  approved  by  the 
Secretary  of  War  March  2,  1901. 

5J^.  Bridqes  of  the  city  ofNeio  Bedford^  Mass. ,  over  Acushnet  River 
from  Neto  Bedford  to  Fisti  Island. — Plans  for  reconstructing  this  por- 
tion of  the  New  Bedford  and  Fairhaven  bridge,  including  a  temporaiy 
structure  for  useJ  while  the  permanent  bridge  is  being  built,  were 
approved  by  the  Secretary  of  War  March  8,  1901. 

55.  Bridqe  of  the  Chesapeake  Trarisit  Company  over  Lynn  Haven 
Inlet ^  Virginia. — Plans  and :  lap  of  location  of  a  bridge  proposed  to  be 
built  at  this  place  were  approved  by  the  Secretary  of  War  March  13, 
1901. 

56.  Bridge  of  the  Queen  Ann^s  Railroad  Company  ovei*  Kent  Island 
Narrows^  at  Kent  Island^  Maryland. — Plans  ana  map  of  location  of  a 
bridge  proposed  to  be  built  at  this  place  were  approved  by  the  Secre- 
tary of  vVar  March  13,  1901. 

57.  Briche  of  tlie  Southern  Branch  Drawbridge  Company  over 
Southern  ^ra/fich  of  Elizabeth  River,  Virginia. — Plans  for  construc- 
tion of  a  bridge  at  this  place  were  approved  by  the  Secretary  of  War 
March  10,  1899.  (See  Annual  Keport  of  the  Chief  of  Engineers  for 
1899,  p.  622.)  New  plans,  to  be  in  lieu  of  those  originally  approved, 
were  approved  by  the  Secretary  of  War  March  14,  1901. 

58.  Bridge  of  the  Unum  Bridge  Company  over  Wisconsin  River ,  ^V^s- 
coiisln. — Plans  and  map  of  location  of  a  bridge  proposed  to  be  built 
at  this  place  were  approved  hj  the  Secretary  of  War  March  19, 1901. 

59.  Bridge  of  the  town  of  Charlt^voix^  Mich.,  over'  Pine  River. — 
Plans  and  map  of  location  of  a  bridge  proposea  to  be  built  at  this 
place  were  approved  by  the  Secretary  of  War  March  19,  1901. 

60.  Bridge  of  the  Eureha  and  KUmuith  River  Rail/road  Company 
ovei*  Eunika  Slough.^  California.  — Plans  and  map  of  location  of  a  bridge 
proposed  to  be  built  at  this  place  were  approved  by  the  Secretary  of 
War  March  20,  1901. 
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61,  Bridge  of  the  PhUaddphia^  Wilmington  and  Baltimore  Rail- 
road Company  over  Broad  Creek  Rivets  at  Laurel^  Del. — ^Plans  for 
reconstruction  of  this  bridge  were  approved  by  the  Secretary  of  War 
March  21,  1901. 

62,  Bridge  of  the  Camden^  doucester^  and  Woodbury  RaHAoay 
Company  over  Big  Timber  Creek^  below  Oloucester^  If,  J, — Plans  for 
reconstruction  of  this  bridge  were  approved  by  the  Secretary  of  War 
March  30,  1901. 

63,  Bridge  of  the  Neioark  PUmk  Road  Company  over  Passaic  Ri/oer^ 
New  Jersey. — Brians  for  rebuilding  this  bridge  were  approved  by  the 
Secretary  of  War  April  11,  1901. 

6^.  Bridge  of  the  Uranite  State  Land  Cojnpany  over  Hamnpton  River 
from  Seahrook  Beach  to  Uamvpton  Beach^  Maine. — Plans  and  map  of 
location  of  a  bridge  proposed  to  be  built  at  this  place  were  approved 
by  the  Secretary 'of  War  April  15,  1901. 

65.  Bridge  ojthe  town  of  South  Arm^  Mich. ,  over  South  Arm  of  Pine 
Lake. — Plans  for  reconstruction  of  this  bridge  were  approved  by  the 
Secretary  of  War  May  1,  1901. 

66.  Bridqe  of  the  Detroit y  Mount  Clemens,  a/nd  Marine  City  Railway 
over  Belle  Kiver^  in  St.  Clair  County^  Mich. — ^Plans  and  map  of  loca- 
tion of  a  bridge  proposed  to  be  built  at  this  place  were  approved  by 
the  Secretary  of  War  May  9,  1901. 

67.  Bridge  of  the  city  of  Chicago  over  North  Bratwh  of  Chicago 
River^  at  I/imsion  street. — ^Plans  and  map  of  location  of  a  bridge  pro- 
posed to  be  built  at  this  locality  were  approved  by  the  Secretary  of 
War  May  10,  1901. 

68.  Bridge  of  J.  P.  Yining  et  al.  over  Halifax  River ^  at  Dayton^ 
Fla. — Plans  and  map  of  location  of  a  bridge  proposed  to  be  built  at 
this  place  were  approved  by  the  Secretary  of  War  May  15,  1901. 

69.  Bridge  of  Jackson  County^  Miss.^  over  Fort  Bayou^  at  Franco 
Fen^^  Mississippi. — Plans  and  map  of  location  of  a  bridge  proposed 
to  be  built  at  this  place  were  approved  by  the  Secretary  of  War  May 
21,  1901. 

70.  Bridge  of  the  Southern  Pacific  Company  over  Sacramento  River ^ 
at  TeJiama^  Cal. — Plans  for  reconstruction  of  the  drawsjMm  of  this 
bridge  were  approved  by  the  Secretary  of  War  February  23,  1898. 
(See  Annual  Report  of  the  Chief  of  Engineers  for  1898,  p.  537.) 
Plans  for  rebuilding  the  remainder  of  the  bridge  were  approved  by 
the  Secretary  of  War  May  22,  1901. 

71.  Bridge  of  Stanfiislaus  amd  Merced  counties^  Cal.^  over  San  Joa- 
quin River^  at  Hills  Ferry. — Plans  for  a  bridge  at  this  place  were 
approved  by  the  Secretary  of  War  July  27, 1899.  (See  Annual  Report 
of  the  Chief  of  Engineers  for  1899,  p.  623.)  This  approval  having 
become  null  and  voia,  new  plans  for  the  bridge  were  subsequently  sub- 
mitted and  were  approved  tnr  the  Secretaiy  of  War  May  27,  1901. 

72.  Bridge  of  tfie  city  of  Tacoma^  Wash.^  over  Puyallup  River. — 
Plans  and  map  of  location  of  a  bridge  proposed  to  be  built  at  this  place 
were  approved  by  the  Secretary  of  War  May  29,  1901. 

73.  Bridge  of  Morgan  County^  Ohio.,  over  Mmkinguni  River  from, 
McConnelsville  to  Malta.,  Ohio. — Plans  for  reconstruction  of  this 
bridge  were  approved  by  the  Secretary  of  War  May  29,  1901. 

7 If..  Bridge  oftlie  town  of  Boothbay  Harbor^  Me.^  m)er  tide  waters  of 
Boothbay  Iiarior. — ^Plans  and  map  of  location  of  a  bridge  proposed  to 
be  built  at  this  place  were  approved  by  the  Secretary  of  War  June  6, 
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75,  Bridge  of  the  Florida  East  Coast  RaiVway  Company  over  Lake 
Worthy  Florida  J  from  Palmheach  to  West  Palmbeach, — PlanH  and  map 

of  location  of  a  bridge  proposed  to  be  built  at  this  place  were  ap- 
proved by  the  Secretary  of  War  June  14,  1901. 

76,  Bridges  of  the  State  of  Massachysetts  over  Wewea/nititt  Biver,  at 
Wareham  and  Marion^  Mass. — ^Plans  for  reconstruction  of  these 
bridges  were  approved  by  the  Secretaryof  War  June  14,  1901. 

77,  Bridge  of  the  city  of  Kenosha^  Wis.^  over  Pike  Creek ^  at  Main 
street, — ^Plans  and  map  of  location  of  a  bridge  proposed  to  be  built  at 
this  place  were  approved  by  the  Secretary  of  War  June  14, 1901. 

78,  Bridge  of  the  St,  Louis  and  Southern  IlUiuns  Railxoay  Company 
over  Kaskaskia  River ^  near  Missouri  Junctiati^  lUinois, — ^Plans  and  map 
of  location  of  a  bridge  proposed  to  be  built  at  this  place  were  approved 
by  the  Secretary  of  War  June  14,  1901. 

79,  Bridge  of  the  Seattle  and  tntemational  Railway  Company  over 
Stilugua/mish  rtiver^  near  Arlington^  Wash, — Plans  and  map  of  loca- 
tion of  a  bridge  proposed  to  be  built  at  this  place  were  approved  by 
the  Secretary  of  War  June  14,  1901. 

80,  Bridge  of  the  city  of  New  York  over  Newtown  Creek,,  from  Ver- 
non avenite  to  Manhatta/n  a/oenue, — ^Plans  for  construction  of  a  tempo- 
rary bridge  at  this  place  for  use  pending  completion  of  a  permanent 
structure  were  approved  by  the  Secretary  of  War  June  15,  1901. 

81,  Bridge  of  Iher  County^  Tenn,^  over  Obion  River ^  near  Lanes 
Fen'y^  Tennessee, — rlans  and  map  of  location  of  a  bridge  proposed  to 
be  built  at  this  place  were  approved  by  the  Secretary  of  War  June 
17,  1901.  ^ 

82,  Bridge  of  Muskinaum  CourUy^  Ohio^  over  the  lateral  canal  along 
Mxiskingum  Miver^  at  Zanesville^  Ohio, — ^Plans  for  rebuilding  the 
existing  structure  at  this  place  were  approved  by  the  Secretary  of 
War  June  18,  1901. 

83,  Bridges  of  the  Maumee  Raihjoay  Bridge  Company  over  Maumee 
River^  nea/r  Toledo^  Ohio, — Plans  for  two  bridges,  Nos.  1  and  2,  at 
this  place  were  approved  by  the  Secretary  of  War  August  17,  1900. 
Modified  plans  for  the  ^^ upper  bridge"  were  approved  oy  the  Secre- 
tary of  War  June  24,  1901. 

8i,  Bridges  of  the  Wisconsin  Central  RaiVway  Company  ovei*  east 
channel  of  Mississippi  River  from  east  ha7ik  to  Nicollet  Island  and 
frmn  NieoUet  Island  to  Boom  Isla/nd^  Minneapolis^  Minn. — Plans  and 
map  of  location  of  proposed  bridges  at  the  localities  mentioned  were 
approved  by  the  Secretary  of  War  July  24,  1901. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

Under  the  reauirements  of  section  18  of  the  river  and  harbor  act 
approved  Marcn  3,  1899,  the  Secretary  of  War  notified  the  persons, 
corporations,  or  associations  owning  or  controlling  certain  bridges 
obstructing  navigation,  after  giving  them  a  reasonable  oppoitunitv  to 
be  heard,  to  so  alter  said  brieves  as  to  render  navigation  through  or 
under  them  reasonably  free,  easy,  and  unobstructed,  specifying  in  the 
notice  the  alterations  renuired  to  be  made  and  prescribmg  a  reasonable 
time  in  which  to  make  them,  as  follows: 

1,  Bridge  of  the  town  of  York^  Me,  (Sewells  Bridge),,  over  York 
River. — Notice  dated  October  10,  1900,  served  on  the  lK)ard  of  select- 
men October  19,  1900.  Specified  alterations  to  be  completed  within 
three  months  from  date  of  service  of  notice. 
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^.  Bridge  of  the  city  of  Depere^  Wis.^  ove?*  Fox  JRi/ver  CancH^  at 
Main  street, — Notice  dated  October  25,  1900,  served  on  the  mayor  of 
the  city  November  2,  1900.  Specified  alterations  to  be  completed  on 
or  before  May  1,  1901. 

S.  Bridges  of  the  city  of  Men/iaha^  Wis, ,  a/yross  the  Fox  Biver  Canal^ 
at  Mill  street  and  Tayco  street. — Notice  dated  October  25, 1900,  served 
on  the  mayor  of  the  city  November  2,  1900.  Specified  alterations  to 
be  completed  on  or  before  May  1,  1901. 

-^.  Bridges  of  the  city  of  Kaukauna^  Wis,^  over  F(fX  Biver  Cam/d^  at 
Lawe  street  and  Wiscoiisin  a/oemie. — Notice  dated  October  25,  1900, 
served  on  the  mayor  of  the  city  November  2,  1900.  Specified  altera- 
tions to  be  completed  on  or  before  May  1,  1901. 

5.  Btndqe  of  the  Boston  amd  Maine  Bailroad  Company  over  Fore 
Biver^  at  Portland^  Me. — Notice  dated  December  5, 19W),  served  on  the 
company  December  15, 1900.  Specified  alterations  to  be  completed  on 
or  before  September  1,  1902. 

6.  Bridge  of  the  city  of  Portlamd  and  town  of  Gape  Elizaheth^  Me. 
( Vaughan  Bmdge)^  over  Fore  Biver ^  at  Portland.  — Notice  dated  Decem- 
ber 5, 1900,  sei*vea  on  the  mayor  of  the  city  of  Portland  December  15, 

1900.  Specified  alterations  to  be  completed  on  or  before  September  1, 
1902. 

7.  Bridge  of  the  towns  ofNewfidds  and  St/ratham  over  Exeter  Biver^ 
New  Hampshire^  from  Stratham  to  Newmarket. — Notice  dated  Decem- 
ber 14,  1900,  served  on  the  respective  chairmen  of  the  boards  of  se- 
lectmen of  the  towns  of  Stratham  and  Newfields  January  2,  1901. 
Specified  alterations  to  be  completed  on  or  before  May  15,  1901. 

8.  Bridges  {2)  of  the  city  of  Benton  Harbor  and  township  of  Benton^ 
Mich.^  over  Pawpaw  Biver  near  Benton  Harbor. — Notices  dated  Feb- 
ruary 28,  1901,  served  on  the  mayor  of  the  city  of  Benton  Harbor 
and  the  highway  commissioner  of  the  town  of  Benton  March  11, 1901. 
Specified  alterations  to  be  completed  within  six  months  from  the  date 
oi  service  of  notice. 

9.  Bridge  of  the  Clevelamd^  Cincinnati^  Chicago  amd  St.  Louis 
Bailway  Cofnpany  over  Pawpaw  Biver  near  Benton  Harbor^  Mich. — 
Notice  dated  February  28,  3901,  sei*ved  on  the  comj)any  March  11, 

1901.  Specified  alterations  to  be  completed  within  six  months  fi'om 
date  of  service  of  notice. 

10.  Bridges  (2)  of  the  Pere  Marquette  Bailroad  Company  over  Paw- 
paw Biver  near  Benton  Harbor^  Mich. — Notice  dated  February  28, 
1901,  served  on  the  company  March  18,  1901.  Specified  alterations 
to  be  completed  within  six  months  from  date  of  service  of  notice. 

11.  Bridge  of  tlie  Atlanta^  Knoxville  and  Northern  Bailway  Com- 
pany  over  Little  Tennessee  Biver  near  Niles  Ferry ^  Tennessee. — Notice 
dated  March  14,  1901,  served  on  the  company  April  8,  1901.  Speci- 
fied alterations  to  be  completed  on  or  beiore  one  year  after  date  of 
service  of  notice. 

12.  Bridge  of  the  city  of  PorUatid^  Me.  {Tukeys  Bridge)^  over  en- 
trance  to  Back  Cove^  Portland  Harboi\ — Notice  dated  March  30, 1901, 
served  on  the  mayor  of  the  city  April  6,  1901.  Specified  alterations 
to  be  completed  on  or  before  July  1,  1901. 

IS.  Bridge  of  the  parish  of  Iberville.,  La. ,  over  Bayou  Flaquemine. — 
Notice  dated  April  19, 1901,  served  on  the  president  of  the  police  jury 
of  the  parish  of  Iberville  April  29,  1901.  Specified  alterations  to  tie 
completed  on  or  before  November  1,  1901. 
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H,  Bridge  of  the  Ddaware  a/nd  Hudson  Oompany  {Rensselaer  and 
Saratoga  UaH/road  hridge)  over  Hudson  River^  at  Troy^  If.  Y. — Notice 
dated  April  22,  1901,  served  on  the  company  April  29,  1901.  Speci- 
fied alterations  to  be  completed  on  or  before  one  year  from  date  of 
service  of  notice. 

IS.  Bridge  of  the  city  of  Bath^  Me.  {Bull  Rock  Bridge)^  over  New 
Meadows  River. — Notice  dated  May  10,  1901,  served  on  the  mayor  of 
the  city  May  31,  1901.  Specified  alterations  to  be  completed  on  or 
before  thirty  days  from  date  of  service  of  notice. 

MISCELLANEOUS. 

[Public  works  not  providud  for  In  acts  making  appropriations  for  the  construction,  repair,  and  pres- 
ervation of  works  on  rivers  and  harboiR] 

BRIDGES  AT  WASHINGTON,  D.  C. 

Operations  under  this  head  were  in  the  charge  of  Lieut.  Col.  Chas.  J. 
Allen,  Corps  of  Engineers. 

1.  xtepan/r  of  the  Aqueduct  Bridge  across  Potoma/)  Rvoer. — In  com- 
pliance with  Senate  resolution,  January  21, 1893,  an  examination  of  the 
Siers  of  this  bridge  was  made  with  the  aid  of  a  diver.  A  report  in 
etail  of  the  exammation  was  rendered  June  21,  1893,  and  on  the  17th 
of  July  following  an  estimate  of  the  cost  of  repairs  was  submitted. 
By  act  of  August  18,  1894,  an  appropriation  of  $51,070  was  made  for 
the  repairs.  Under  this  appropriation  Piers  Nos.  2,  3,  5,  6,  7,  and  8 
were  repaired  by  means  of  JPortland  cement  concrete  in  bags,  placed 
by  a  diver,  and  the  repair  of  Pier  No.  4  was  made  by  means  of  a  coffer- 
dam within  which  new  masonry  was  laid  in  a  large  eroded  cavity  at 
the  upstream  end  of  the  pier.  This  work  was  completed  in  August, 
1896. 

As  the  work  of  repairs  proceeded  it  was  found  that  the  old  masonry 
of  Pier  No.  4,  which  was  built  about  1838,  had  not  been  started  from 
solid  rock  and  that  part  of  it  was  of  poor  quality.  There  was  also  a 
crack  in  the  masonry  extending  nearly  throughout  the  entire  height  of 
the  pier.  It  was  decided  that  it  would  be  necessary  to  remove  the 
defective  masonry  in  the  remainder  of  the  pier  and  replace  it  by 
masonry  of  proper  quality  founded  on  the  solid  rock.  Tne  existing 
appropriation  was  insufficient  for  this  pui-pose,  and  it  was  therefore 
necessary  to  ask  a  further  appropriation. 

A  full  report  and  estimate  of  the  cost  of  removing  all  the  old  masonry 
of  the  pier  from  the  coping  down  to  the  bottom  and  rebuilding  from 
the  bottom  up  was  rendered  under  date  of  November  30,  1895,  and 
printed  in  House  Doc.  No.  158,  Fifty-fourth  Congress,  first  session, 
and  in  the  Annual  Report  of  the  Chief  of  Engineer  for  1896,  page 
3886.  The  cost  was  estimated  at  $65,000,  which  siun  was  appropnated 
for  reconstruction  of  Pier  No.  4  by  act  of  Congress  of  June  8, 1896. 

A  contract  for  the  work  of  reconstruction  of  that  pier  was  made 
May  17, 1897. 

The  contract  work  was  to  have  been  completed  by  November  1, 1897, 
but  the  contractors,  at  their  request,  were  granted  an  extension  of  time 
to  June  80, 1898. 

The  contractors  abandoned  the  work  on  the  30th  of  AprU,  1898,  and 
in  consequence  their  contract  was  annulled  May  27, 1898.    For  account 
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of  this  proceeding  reference  is  made  to  the  Annual  Report  of  the  Chief 
of  Engineers  for  the  fiscal  year  ending  June  30,  1898,  page  3573. 

On  May  12,  1899,  a  contract  was  made  with  the  Central  Contracting 
Company  of  New  York  for  reconstruction  of  the  pier,  the  work  to  to 
completed  on  or  before  November  1,  1899.  The  time  for  completion, 
however,  has  been  several  times  extended,  in  all,  to  July  15,  1901. 

The  amount  expended  under  the  last  appropriation  to  June  30, 1900, 
was  $11,347.63.  At  that  time  the  contractors  had  obtained  practically 
all  of  the  dimension  stone  required  for  the  pier,  and  installed  pumps  and 
derricks,  repaired  the  false  works,  and  tightened  the  cofferdam. 

During  the  fiscal  year  ending  June  30, 1901,  the  old  masoniy  of  Pier 
No.  4  was  taken  down  and  removed,  all  debris  removed  from  the 
foundation  area,  the  rock  bed  leveled  up  with  concrete,  the  projecting 
points  of  rock  cut  off,  the  new  pier  completed,  except  a  small  amount 
of  cleaning,  the  trusses  repaired  and  secured  in  the  proper  position 
upon  the  pier,  and  the  false  work  entirely  and  the  cofferdam  mainly 
removed.  There  remain  but  about  ten  or  fifteen  days'  more  work  in 
which  to  complete  the  contract. 

Congress,  by  the  deficiency  act  approved  March  3, 1901,  provided — 

That  of  the  unexpended  balance  of  the  appropriations  for  repairs  to  the  Aqueduct 
Bridge,  District  of  Columbia,  the  sum  of  one  thousand  four  hundred  and  sixty-five 
dollars  may  be  used  under  the  direction  of  the  Secretary  of  War  for  the  temporary 
protection  of  said  bridge. 

Under  the  provisions  of  this  act  all  the  cavities  discovered  in  all  the 
other  piers  of  the  bridge  were  filled  with  concrete  in  bags  and  protected 
with  riprap  after  being  so  filled.  This  protection  work  is,  nowever, 
only  of  a  temporary  nature. 

July  1,  1900,  balance  unexpended $53,652.37 

Jime  30,  1901,  amount  expended  during  fiscal  year 27, 295. 70 

July  1,  1901,  balance  unexpended 26,356.67 

July  1,  1901,  outstanding  liabilitiee 222.00 

July  1,  1901,  balance  available 26,134.67 

July  1,  1 901,  amount  covered  by  uncompleted  contracts 11, 000. 00 

(See  Appendix  B  B  B  1.) 

^.  Memorial  Bridge. — ^The  sundry  civil  act,  approved  June  4, 1897, 
provided  for  a  survey,  examination,  etc.,  as  follows: 

Memorial  bridge  across  Potomac  River:  To  enable  the  Chief  of  Engineers  of  the 
Army  to  make  the  necessary  surveys,  soundings,  and  borings,  and  for  securing  designs 
and  estimates  for  a  memorial  briage  from  the  most  convenient  point  of  the  Naval 
Observatory  grounds,  or  adjacent  thereto,  across  the  Potomac  River  to  the  most  con- 
venient pomt  of  the  Arlington  estate  property,  two  thousand  five  hundred  dollars. 

The  report  of  this  survey,  with  maps,  was  published  in  House  Doc. 
No.  388,  Fiftv-fifth  Congress,  second  session.  (See  Annual  Report  of 
the  Chief  of 'fcngineers  for  1898,  p.  3673.) 

By  act  approved  March  3, 1899,  Congress  made  the  following  appro- 
priation: 

Memorial  bridge  across  Potomac  River:  To  enable  the  Chief  of  Engineers  of  the 
Army  to  continue  the  examination  of  the  subject  and  to  make  or  secure  designs, 
calculations,  and  estimates  for  a  memorial  bridge  from  the  most  convenient  point  of 
the  Naval  Observatory  grounds,  or  adjacent  thereto,  across  the  Potomac  River  to  the 
most  convenient  point  of  the  Arlington  estate  property,  the  sum  of  ^\^  thousand 
dollars. 

Competitive  designs  with  estimates  for  the  bridge  were  obtained 
from  four  of  the  most  distinguished  American  bridge  engineers,  each 
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of  whom  associated  with  himself  at  least  one  architect  of  established 
reputation  and  ability.  The  designs  were  all  very  complete,  the  esti- 
mates accurately  and  carefully  made,  and  the  competition  in  everyway 
gratifying. 

The  report  of  the  Board  of  oflScers  of  the  Coi'ps  of  Engineers  and  of 
architects  appointed  by  order  of  the  Secretary  of  War  to  consider  and 
report  upon  the  relative  merits  of  these  designs  was  submitted  March 
28,  1900,  and  it  is  to  be  regretted  that  time  admitted  of  but  a  very  few 
of  the  numerous  and  valuable  drawings  obtained  being  reproduced  in  it. 

The  Board  recommended  that  design  No.  2  of  those  submitted  by 
Mr.  W.  H.  Burr  be  adopted,  with  minor  modifications  taken  mainly 
from  his  design  No.  1,  the  cost  of  which  modifications  the  detail  in 
which  his  plans  had  been  worked  up  rendered  susceptible  of  easily  and 
accurately  estimating.  The  estimated  cost  of  the  design  as  recom- 
mended is  14,860,000. 

This  report  of  the  Board  was  transmitted  to  Congress  and  published 
in  House  Doc.  No.  578,  Fifty -sixth  Congress,  first  session.  (Also 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
p.  6126.) 

There  are  no  operations  to  report  for  the  year  ending  June  30, 1901, 
there  having  been  no  appropriation  for  constructing  the  bridge. 

July  1,  190Q,  balance  unexpended $227.24 

June  30,  1901,  amount  expended  during  fiscal  year 6. 54 

July  1,  1901,  balance  unexpended 220.70 

(See  Appendix  B  B  B  2.) 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT;  INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C,  AND  WASHINGTON 
AQUEDUCT,  DISTRICT  OF  COLUMBIA,  FILTRATION  PLANT. 

These  works  were  in  the  charge  of  Lieut.  Col.  Alexander  M.  Miller, 
Corps  of  Engineers,  having  under  his  immediate  orders  Lieut.  George 
M.  Hoffman,  Corps  of  Engineers. 

1.  Washington  Aqusduct — Small  repairs  were  made  to  the  riprap 
backing  of  the  dam  at  Great  Falls.  Gatehouses,  storehouses,  and 
watchmen's  houses  were  kept  in  repair  and  whitewashed  or  washed 
with  Portland  cement. 

The  grounds  at  all  the  reservoirs  were  kept  in  good  order  and  the 
fences  whitewashed.  The  channels  around  the  Dalecarlia  Reservoir 
were  cleaned,  and  concrete  steps  constructed  from  the  Conduit  road  to 
the  north  connection.  The  paving  on  the  embankment  at  the  distrib- 
uting reservoir  was  repaii'ed. 

During  the  past  year  the  extreme  fluctuation  of  the  water  level  in 
the  distributing  reservoir  was  4.89  feet. 

The  Conduit  road  has  been  repaired,  and  the  gutters,  etc. ,  repaired 
and  cleaned.  About  25  cubic  yards  oi  deposit  was  removed  from  the 
mouth  of  the  conduit  at  Great  Falls. 

A  rubble  masonry  wall  has  been  built  at  Great  Falls,  just  inside  the 
Government  line  and  along  the  bank  of  the  Chesapeake  and  Ohio 
Canal  and  the  river  bank,  for  the  protection  of  the  inlet  to  the  conduit. 

The  by-conduit  at  the  Dalecarlia  Reservoir  has  been  repaired  by 
constructing  a  1-ring  brick  lining  inside  the  old  rubble  masonry 
conduit  in  tnat  portion  of  the  conduit  between  the  north  connection 
and  the  tunnel,  and  grouting  a  portion  of  the  old  rubble  masonry  con- 
duit between  the  tunnel  and  the  south  connection. 

Small  repairs  were  made  to  the  pavement  of  Bridge  No.  3  and  Cabin 
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John  Bridge,  and  to  the  floor  of  the  bridge  at  the  Dalecariia  Reser- 
voir.    All  the  bridges  are  now  in  excellent  condition. 

Measurements  of  the  daily  and  houriy  consumption  and  waste  of 
water  were  made  each  month  and  gave  a  daily  average  of  49,075,940 
gallons.  The  consumption  and  waste,  measured  on  June  26,  1901, 
were  found  to  be  53,960,998  gallons  ^er  diem.  This  is  the  largest 
June  measurement  ever  taken,  and,  estimating  the  population  of  the 
District  of  Columbia  as  279,293,  gives  a  daily  per  capita  consumption 
and  waste  of  193  gallons.  This  shows  that  tnere  is  an  exceedingly 
high  rate  of  consumption  of  water  in  the  District. 

Careful  and  trustworthy  investigations  made  in  various  cities  in  the 
United  States  show  clearly  that  a  daily  per  capita  consumption  of  100 
gallons  is  ample  for  all  (domestic,  business,  and  public  purposes,  and 
mat  any  considerable  increase  above  this  amount  must  be  attributed 
to  waste. 

This  extravagant  use  of  water  has  become  a  serious  menace  to  the 
supply  of  water  by  the  Washington  Aqueduct  with  its  present  capac- 
ity— 76,000,000  gallons — ^and  at  the  rate  of  increase  the  ultimate  limit 
would  be  reached  in  about  twelve  years. 

The  present  consumption  and  waste  have  also  an  important  bearing 
on  the  subject  of  filtration.  A  report  on  this  subject  was  called  for  by 
Congress  and  was  submitted  Marcn  28, 1900.  (See  Senate  Doc.  No.  259, 
Fifty-sixth  Congress,  first  session.)  It  is  probable  that  the  cost  of 
filtration  will  be  about  $6  per  million  gallons,  or  at  the  present  rate  of 
consumption  about  $300  per  day,  or  $110,000  annually.  This  is  a  large 
charge  and  can  be  reduced  only  by  a  reduction  in  consumption. 

In  the  opinion  of  the  local  engineer  ofiicer  in  charge  of  the  aaue- 
duct  the  existing  conditions  suggest  two  remedies — either  the  reauc- 
tion  of  the  consumption  to  a  reasonable  rate,  100  gallons  per  capita 
per  diem,  by  the  use  of  meters,  or  the  increase  of  the  present  supply 
to  keep  up  with  the  present  demand  by  the  building  or  a  second  con- 
duit from  the  Great  Falls  of  the  Potomac.  The  necessary  surveys  of 
practicable  routes  for  this  conduit  should  be  taken  in  hand  at  once, 
and  an  estimate  for  this  work  is  submitted  by  the  oflScer  in  charge. 

Estimates  are  submitted  for  building  a  combined  storehouse  and 
stable  at  Great  Falls,  for  preliminary  surveys  for  an  additional  con- 
duit from  Great  Falls,  and  for  operation,  maintenance,  and  repair  of 
the  Washington  Aqueduct  and  its  accessories,  all  of  which  have  my 
approval  and  of  which  full  explanations  will  be  found  in  the  report 
of  the  officer  in  charge. 

The  estimates  for  the  fiscal  year  ending  June  30, 1903,  are  as  follows: 

For  building  combined  storehouse  and  stable  at  Great  Fails 13^  000. 00 

For  preliminary  surveys  for  additional  conduit  from  Great  Falls 8, 000. 00 

For  operation^  maintenance,  repair,  etc.,  of  the  aqueduct  and  its  acces- 
sories, including  the  Conduit  road,  the  new  reservoir,  and  the  Wash- 
ington Aqueduct  Tunnel 33,000.00 

Total 44,000.00 

WASnrNGTON   AQUKDUCT,  DIOTRICT  OF  COLUMBIA,  1901. 

Amount  appropriated  by  act  of  June  6, 1900 122,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 19,242.35 

July  1,  1901,  balance  unexpended 2,757.65 

July  1,  1901,  outstanding  liabilities 2,757.65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1903.    33, 000. 00 
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WASHINGTON   AQUEDUCT,  DISTRICT  OP  COLUMBIA,    1901 — PROTBCTION  TO   INLBT  AT  GREAT 

FALLS. 

Amount  appropriated  by  aft  of  June  6,  1900 $5, 000. 00 

June  30,  1901,  amount  expended  during  fiscal  year 3,184.44 

July  1,  1901,  balance  unexpended 1,816.56 

July  1,  1901,  outstanding  liabilities 701.79 

July  1,  1901,  balance  reverted  to  Treasury 1,113.77 

WASHINGTON   AQUEDUCT,  DISTRICT  OP  COLUMBIA,  1901 — ^REPAIRING    BY-CONDUIT. 

Amount  appropriated  by  act  of  June  6, 1900 $10,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 8, 803. 09 

July  1,  1901,  balance  unexpended 1,196.91 

July  1,  1901,  outstanding  liabilities 836.66 

July  1,  1901,  balance  reverted  to  Treasury 360.25 

(See  Appendix  C  C  C  1.) 

^.  IncreoMng  the  water  supply  of  Washin^ton^  D,  C. — This  work  is 
being  prosecuted  under  an  act  approved  June  30, 1898,  making  appro- 

iations  for  the  expenses  of  the  government  of  the  District  or  Colum- 
ia  for  the  fiscal  3'ear  ending  June  30,  1899,  and  for  other  purposes, 
which  authorizes  and  directs  the  Secretary  of  War  to  resume  work  on 
the  Washington  Aqueduct  Tunnel  and  its  accessories  and  the  Howard 
University  Keservoir,  and  to  prosecute  and  complete  the  same,  the 
work  to  be  carried  on  in  accordance  with  the  plans  of  the  board  of 
experts  as  set  forth  in  its  report  dated  January  17,  1896. 

The  work  recommended  by  the  board  of  experts  and  the  progress 
made  during  the  fiscal  year  ending  June  30,  1901,  under  the  different 
heads,  may  be  classified  as  follows: 

Lining  unlined  portions  of  tiinnd. — During  the  year  a  total  of  825 
linear  feet  of  lining  has  been  completed,  completing  this  work. 

Qmstruction  of  invert  in  part  of  tunnel  formerly  lined, — A  total 
length  of  860  feet  of  this  work  has  been  done  during  the  year,  com- 
pleting this  work. 

Repairing  the  defective  lining. — A  total  of  2,250  feet  was  repaired 
during  the  year,  completing  this  work. 

Arranging  drainxt/ge  of  tunnel  west  of  Rock  Creek, — This  work  was 
completed  during  the  previous  fiscal  year. 

Iron  lining  (if  tunnel  at  Rock  Creek. — This  work  was  completed 
during  the  previous  fiscal  year. 

FiUiivg  voids  in  dry  riibole  hackimg, — ^This  work  was  completed  dur- 
ing the  previous  fiscal  year.  After  completing  a  section  of  the  tunnel 
it  nas  been  given  a  wash  coat  of  Portland  cement;  13,901  feet  of  the 
tunnel  has  been  thus  treated  during  the  year,  completing  this  work. 

AcceMory  works, — The  west  gatehouse  is  completed  so  far  that  it  is 
now  in  condition  to  supply  the  tunnel  through  the  by -conduit  of  the 
distributing  reservoir.  The  east  gatehouse  is  in  an  advanced  stage 
toward  completion,  and  will  probably  be  ready  for  service  in  three 
months. 

The  air  shafts  are  completed  except  surface  construction.  The  power 
house  at  the  east  shaft  for  the  Bacon  air-lift  pumping  plant  is  nearly 
completed.  The  working  shaft  at  Foundry  Branch  has  been  closed. 
Rock  Creek  shaft  has  been  lined  with  iron  and  is  completed  with  the 
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exception  of  the  top  section.  The  blow-off  at  Rock  Creek  shaft  is 
nearly  completed.  The  pump  pit  and  connections  are  completed,  ready 
to  receive  tne  centrifugal  pumps.  The  boiler  for  these  pumps  is  in 
place.  At  Champlain  Avenue  shaft  the  power  house  is  unaer  way,  and 
the  shaft  for  a  distance  of  66  feet  has  been  filled  with  concrete  and 
lined.  At  the  east  shaft  a  new  brick  lining  12  inches  thick  has  been 
placed  inside  of  the  old  lining. 

ILnoard  University  Reservoir. — ^The  reservoir  has  been  cleaned  up, 
the  circulating  conduit  completed,  a  line  of  four  4:8-inch  pipe  laid  con- 
necting the  east  gatehouse  with  the  filter  gatehouse,  and  the  revetment 
of  the  banks  completed  except  in  front  of  the  gatehouses. 

It  is  expected  that  the  new  reservoir  will  be  placed  in  service  during 
the  coming  fall. 

Present  condition  of  tunnd. — The  tunnel  is  now  completed  from  the 
west  shaft  to  Howard  University  Reservoir. 

The  funds  available  are  considered  suflScient  to  complete  the  work, 
and  the  estimate  for  care  and  maintenance  is  included  in  the  estimate 
for  the  Washington  Aqueduct. 

July  1,  1900,  balance  unexpended *  $480, 406. 45 

Amount  appropriated  by  act  of  March  1,  1901 162,222.97 

642,629.42 
June  30,  1901,  amount  expended  during  fiscal  year 357, 603. 53 

July  1,  1901,. balance  unexpended 285,025.89 

July  1,  1901,  outstanding  liabilitiee 58,139.11 

July  1,  1901,  balance  available 226,886.78 

July  1,  1901,  amount  covered  by  uncompleted  contracts 108, 964. 12 

Amount  available  for  completion  of  existing  project 117, 922. 66 

(See  Appendix  C  C  C  2.) 

3.  Washington  Aquedtict^  District  of  Columbia^  JUtrdtion  plant. — 
By  act  approved  June  6, 1900,  $200,000  was  appropriated  ''Fpr  estab- 
lishing those  portions  of  a  filtration  plant  which  are  essential  to  the 
operation  of  either  system  of  filtration  adopted,  including  necessary 
land,  grading,  masonry,  and  appurtenances,"  and  bv  act  approve<i 
March  1,  1901,  $500,000  was  appropriated  "toward  establisning  a 
slow  sand  filtration  plant." 

With  this  appropriation  1,377,619  square  feet  of  land  in  the  vicinity 
of  the  new  reservoir  have  been  purchased  at  the  uniform  price  of  45 
cent^  per  sauare  foot,  amounting  to  $619,928.55,  drawings  of  various 
details  of  tne  filtration  plant  have  been  made,  buildings  and  a  derrick 
erected,  excavations  made  for  the  clear-water  reservoir  and  forms  for 
the  same,  and  excavations  made  for  the  intake  for  the  pumps  to  sup- 
ply water  to  the  filter  beds.  A  topographical  survey  of  the  site  for 
the  filtration  plant  was  also  begun.  Four  48-inch  pipe  lines  were  laid 
from  the  east  shaft  gatehouse  of  the  new  reservoir  to  the  filtration 
gatehouse. 

As  Congress  has  stipulated  that  the  slow  sand  system  of  filtration 
shall  be  adopted,  an  estimate  of  $1,000,000,  which  has  my  approval, 
is  submittea  by  the  officer  in  charge  to  continue  the  work  dunng  the 
fiscal  year  ending  June  30,  1903. 

^  Including  75  cents  disallowed  in  vouchers  for  June,  1900,  and  deposited  in  Treas- 
ury July  23,  1900. 
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July  1,  1900,  balance  unexpended $200,000.00 

Amount  appropriated  by  act  of  March  1, 1901 500, 000. 00 

700,000.00 
June  30,  1901,  amount  expended  during  fiscal  year 666, 269. 60 

July  1,  1901,  balance  unexpended 33,730.40 

July  1,  1901,  outstanding  liabilities 8,944.98 

July  1,  1901,  balance  available 24,785.42 

Amount  (estimated)  required  for  completion  of  existing  project 1, 786, 123. 42 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901 1, 000, 000. 00 

(See  Appendix  C  C  C  3.) 

IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS  AND 
CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT  IN  THE 
DISTRICT  OF  COLUMBIA. 

Officer  in  charg-e,  Col.  Theo.  A.  Bingham,  United  States  Army. 

The  Executive  Mansion  has  i-eceived  the  usual  care  and  such  repairs 
and  improvements  as  the  funds  available  would  admit.  The  arrange- 
ment oi  water  supjply,  waste,  and  soil  pipes  has  been  improved  oy 
removing  the  old  pipes  and  replacing  them  in  a  better  way  with  new 
pipes.  The  private  dining  room  has  been  repapered,  redecorated,  arid 
repainted;  the  main  corridor,  first  floor,  redecorated  and  repainted; 
papering  and  painting  done  in  other  apartments,  and  the  noilh  and 
south  porticos  repainted.  An  automatic  fire-alarm  system  has  been 
placed  in  the  attic,  and  some  new  carpets,  furniture,  and  furnishings 

Eurcha&ed.  Plans,  with  estimates  of  cost,  for  extending  the  mansion 
ave  been  prepared  in  accordance  with  Congressional  action.  The 
conservatoiy  was  repainted;  repairs  made  to  that  building,  to  the 
greenhouses,  and  to  tne  stable. 

At  the  Washington  National  Monument  the  usual  care  required  for 
maintenance  has  oeen  extended,  an  addition  to  the  boiler  house  con- 
structed, and  a  new  electric  elevator  installed.  The  work  of  stiffening 
the  tie-rods  of  the  iron  columns  within  which  the  elevator  car  runs 
was  completed,  and  the  70-volt  lamps  in  the  shaft  replaced  with  lamps 
of  110  volts. 

Inspections  have  been  made  from  time  to  time  of  the  various  build- 
ings occupied  as  offices  by  the  War  Department,  except  the  State,  War, 
and  Navy  Departments  building,  in  connection  with  their  care,  repair, 
and  safety.  • 

At  the  propagating  gardens  necessary  repairs  were  made  to  the 
greenhouse  structures,  an  additional  propagating  house  constructed, 
the  framework  of  one  of  the  greenhouses  rebuilt,  a  new  office  building 
erected  and  the  grounds  around  it  improved,  some  old  iron  fencing 
erected,  part  of  the  Fifteenth  street  roadway  graded,  and  the  work  c3 
filling  up  low  portions  of  the  nursery  grounds  continued.  A  new 
brick  and  iron  building  for  a  storehouse  has  been  constructed  and  work 
commenced  and  well  advanced  for  the  erection  of  a  brick  building  for 
shops.  About  984,000  plants  were  propagated  for  stock  and  park  dec- 
oration. 

The  care  required  to  maintain  them  in  good  condition  has  been 
extended  to  the  improved  parks  and  park  places.  Twenty  of  the  small 
unimproved  reservations,  containing  2.91  acres,  have  been  brought  to 
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the  first  stage  of  improvement,  and  three  of  the  small  improved  reser- 
vations have  been  further  improved.  Marking  stones  were  placed  at 
the  corners  of  seventy  reservations,  andTruxtun  circle,  hitheito  unim- 
proved, has  been  highly  improved.  A  new  entrance  has  been  con- 
structed to  one  of  the  main  roadways  in  the  Monument  grounds. 

The  asphalt  pavements  in  the  parks  have  been  extended  by  the  con- 
struction of  2,410  sauare  yards  of  foot  walk,  and  240  square  yards  of 
asphalt  roadway  and  455  square  yards  of  asphalt  foot  walk  have  been 
repaired  and  resurfaced.  Fiftv-six  feet  of  cobblestone  gutter  has 
b^n  constructed,  and  438  feet  or  drainpipe  and  1,092  feet  of  water  pipe 
laid. 

A  plan,  with  estimates  of  cost  for  improving  that  section  of  the  city 
south  of  Pennsylvania  avenue  and  north  of  B  street  SW.,  and  for  a 
suitable  connection  between  the  Potomac  and  Zoological  parks  was 
prepared  and  submitted  to  the  Secretary  of  War  for  transmittar  to 
Congress. 

The  statues  of  General  Logan  and  Albert  Pike  have  been  completed, 
and  the  former  unveiled  on  April  9,  1901.  Granite  coping  has  been 
set  in  position  about  two-thirds  of  the  way  around  the  site  of  the 
statue  of  General  Sherman,  and  work  in  connection  with  the  construc- 
tion of  that  statue  continued. 

Attention  has  been  given  to  the  telegraph  line  connecting  the  Capi- 
tol with  the  Departments  and  Government  Printing  Office,  and  an 
electric  storage  battery,  in  duplicate,  has  been  purchased  to  replace 
the  old  style  gravity  battery  hitherto  used  for  supplying  current  to 
the  line.  The  desirability  of  replacing  the  present  overhead  system 
of  wires  with  underground  conduits  and  cables  is  submitted  for  the 
action  of  Congress  and  printed  in  House  Doc.  No.  135,  Fifty-sixth 
Congress,  second  session. 

The  damage  done  by  the  storm  in  February,  1897,  and  by  high  tide 
and  wind  in  October,  1898,  to  the  iron  pile  wharf  at  Bridge  Creek 
Landing,  Virginia,  near  Wakefield,  the  birthplace  of  Washington,  has 
not  yet  been  repaired,  there  being  no  funds  available  for  the  work. 

Attention  is  invited  to  the  defiled  report  of  the  officer  in  charge 
and  to  his  estimates  and  recommendations  for  the  fiscal  year  ending 
June  30,  1903. 

The  estimates  are  as  follows: 

For  the  improvement  and  care  of  public  buildings  and  grounds  in 

charge  of  the  Chief  of  Engineers $145, 789.30 

For  compensation  of  persons  employed  on  public  buildings  and  grounds .      66, 620. 00 
For  repair  of  existing  telegraph  lines  connecting  Capitol  and  Depart- 
ments         1,500.00 

For  contingent    and    incidental  expenses   of    public   buildings  and 

grounds 600.00 

For  care  of  Washington  Monument  and  maintenance  of 
elevator: 

Salaries  of  employees $8,520.00 

Fuel,  lights,  contmgencies,  etc 2, 500. 00 

11,020.00 

Total 225,529.30 

(See  Appendix  D  D  D.) 
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NORTHERN  AND  NORTHWESTERN  LAKES— CORRECTING  AND  ISSUING 
CHARTS— SURVEYS— WATER  LEVELS. 

As  early  as  1817,  local  surveys  of  the  Great  Lakes  for  special  pur- 
poses were  made  by  Engineer  officers,  but  the  "Lake  Survey"  as  a 
systematic  work  was  commenced  in  1841.  It  was  diligently  prose- 
cuted thereafter  until  1882,  when,  for  a  time,  extended  lidd  operations 
were  suspended.  The  correction,  printing,  sale,  and  issue  of  charts 
continuea  without  cessation,  however,  the  additions  and  corrections 
being  largely  based  upon  local  surveys  and  reports  by  Engineer  officers 
in  charge  of  river  and  harbor  improvements  on  the  lakes. 

Systematic  field  work  was  resumed  in  1889,  and  has  since  been 
prosecuted  with  increased  vigor.  In  1898  operations  were  extended 
to  include  the  cognate  work  of  observing  and  investigating  the  levels 
of  the  Great  Lakes  and  their  connecting  waters,  with  a  view  to  their 
regulation  in  the  interest  of  commerce.  The  survey  proper  has  from 
the  beginning  been  carried  on  under  the  War  Department,  being  at 
first  conducted  by  the  Chief  of  Topographical  Engmeers,  and  by  the 
Chief  of  Engineers  after  the  consolidation  of  the  Topographical  Engi- 
neers with  the  Corps  of  Engineers. 

The  first  regular  appropriation  for  the  survey  was  made  in  1841, 
and  annual  appropriations  followed,  with  the  single  exception  of  1847. 
The  appropriations  to  date  for  all  purposes  of  the  survey  during  the 
sixty-one  years  of  its  existence  have  aggregated  $3,361,879,  of  which 
$2,411.81  has  reverted  to  the  Treasury. 

The  following  extract  from  Professional  Papers  of  the  Corps  of 
Engineers,  United  States  Army,  No.  24,  describes  the  conditions  gov- 
erning the  navigation  of  the  Great  Lakes  in  1841: 

1.  The  lake  survey  was  begun  in  1841,  under  an  appropriation  of  $15,000,  made 
in  May  of  that  year.  At  this  time  the  country  bordering  on  the  lower  lakes  was 
already  pretty  well  settled,  and  works  for  the  improvement  or  formation  of  harbors 
had  been  commenced  at  most  of  the  important  points  on  Lakes  Erie  and  Ontario. 
The  Upper  I^ke  region  was  but  thinly  settlcni,  and  there  were  no  good  harbors  on 
I^ake  Huron,  and  but  one  (the  harbor  of  Chicago)  on  Lake  Michigan.  Settlers 
were,  however,  pouring  in  rapidly,  and  there  was  even  then  a  large  and  constantly 
increasing  commerce  between  the  lake  ports,  especially  from  Buffalo  to  Detroit  and 
Chicago.  Communication  with  I^ake  Superior  could  only  be  had  by  portage  around 
the  Sault  Ste.  Marie,  but  the  great  mineral  wealth  of  the  Lake  Superior  country  was 
attracting  attention,  and  a  survey  for  a  ship  canal  had  been  made  in  1840  bv  officers 
of  the  Topographical  Engineers.  The  lake  commerce  was  carried  on  unaer  many 
difficulties,  which  caused  much  loss  of  life  and  property  each  year. 

There  were  no  charts  of  the  lakes  except  the  Admiralty  charts  compiled  from  the 
surveys  of  Capt.  H.  W.  Bayfield,  of  the  royal  navy  (English),  and  these  were  not 
in  j^eneral  use  by  the  masters  of  American  vessels.  These  charts  were  the  results  of 
rapid  reconnaissances,  and  although  they  showed  the  coast  lines  with  an  accuracy 
wnich  is  remarkable  considering  the  rough  methods  of  surveying  employed,  they 
were  of  little  value  as  hydrographical  charts  of  the  American  coast,  because  they 
showed  the  depths  of  water  in  comparatively  few  places  and  but  a  small  number  of 
the  many  reefs  and  shoals  which  are  found  along  the  lake  shores. 

There  were  few  light-houses  and  beacons  to  indicate  the  positions  of  dan^rs  to 
navigation,  and  in  the  absence  of  charts,  pilots  were  obliged  to  rely  upon  their  own 
knowledge,  which  was  frequently  only  acquired  by  the  vessel's  grounding  on  a  shoal 
or  striking  a  hidden  rock. 

The  navigation  of  the  lakes  is  attended  with  peculiar  dangers,  because  while  vio- 
lent gales  are  frequent  and  the  storms  rival  those  of  the  ocean  itself,  a  vessel  is  never 
more  than  a  few  hours*  run  from  the  shore,  and  can  not,  as  is  generally  the  case  at  sea, 
drift  before  the  wind  until  the  storm  is  over,  but  in  a  long-continued  gale  must  be 
thrown  upon  the  shore,  unless  a  port  or  harbor  of  refuge  can  be  entered.  In  1841  a 
vessel  leaving  Chicago  found  no  harbor  or  shelter  in  storms  until  the  Manitou  or 


Digitized  by  LjOOQIC 


678   REPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMY. 

Beaver  Islands  were  reached,  and  after  passing  the  Straits  of  Mackinac  it  was  again 
exposed  without  refuge  on  Lake  Huron,  except  in  the  vicinity  of  Presque  Isle,  until 
the  head  of  the  St.  Clair  River  was  reached.  In  sailing  from  Chicago  to  Buffalo  the 
greatest  difficulties  were  encountered  in  the  vicinity  of  the  Straits  of  Mackinac  and 
in  the  west  end  of  Lake  Erie,  on  account  of  the  man^r  islands,  shoals,  and  reefs  found 
in  those  localities,  and  at  the  mouth  of  the  St.  Clair  River,  at  which  no  improve- 
ments had  been  made  in  1841,  and  where  the  channels  were  not  only  circuitous  and 
narrow,  but  so  shoal  that  vessels  in  low-water  seasons  frequently  were  compelled  to 
have  their  carcoeia  taken  over  the  bars  in  lighters. 

It  was  thereiore  with  the  double  object  offumishing  reliable  charts  to  lake  vessels 
and  of  determining  from  the  surveys  the  works  of  improvement  which  were  necessary 
to  the  prosperity  of  the  lake  commerce  that  Congress  in  1841  directed  a  survey  of  the 
lakes,  and  that  annual  appropriations,  with  the  single  exception  of  the  year  1847, 
have  since  been  made  for  carrying  on  the  survey.  Some  idea  of  the  magnitude  of 
the  work  mAy  be  had  from  the  following  dimensions: 

''The  American  shore  line  of  the  Great  Lakes  and  their  connecting  rivers,  if  meas- 
ured in  steps  of  25  miles,  is  about  3,000  miles,  but  if  the  indentations  of  the  shore 
and  the  outlines  of  the  islands  be  included  the  developed  shore  line  is  about  4,700 
miles  in  length. 

''Along  nvers  and  where  a  lake  is  narrow  it  is  necessarv  for  navigation  that  both 
shores  be  mapped.  This  increases  the  length  of  the  shore  line  to  be  surveyed 
betwen  St.  Begis,  N.  Y.,  and  Duluth,  Minn.,  to  about  6,000  miles."  * 

During  the  first  ten  years  of  the  survey,  whilst  a  general  geodetic  survey  of  the  entire 
chain  of  lakes  was  contemplated  for  the  future,  the  actual  operations  were  mainly  con- 
fined to  surveys  of  special  localities  where  improvements  were  called  for,  or  where  the 
navigation  was  difficult,  and  where  the  surveys  were  more  extended  they  were  little 
more  than  reconnaissances.  This  course  was  made  necessary  because  the  appropria- 
tions were  inadequate  to  the  purchase  of  the  finer  instruments  and  the  support  ot  the 
larger  force  necessary  for  more  extensive  and  more  exact  surveys,  and  also  because 
of  the  pressing  need  of  improvements  at  particular  loc^ties,  for  which  preliminary 
surveys  were  essential. 

The  execution  of  the  survey  involved  a  great  quantity  of  astronomic, 
topographic,  and  hvdrographic  work,  all  of  which  was  performed  with 
a  nign  cfegree  of  still  and  accuracy.  The  result  was  the  completion 
of  a  series  of  reliable  charts  for  lake  vessels  and  the  furnishing  of  a 
basis  for  works  of  channel  improvement  upon  the  lakes  themselves 
and  their  connecting  waters. 

The  original  series  consisted  of  76  charts,  all  of  which  were  printed 
from  copperplates.  As  a  result  of  revisions,  additions,  and  cancella- 
tions there  are  now  in  force  76  lake  survey  charts,  of  which  63  are 
printed  from  copperplates,  11  are  photolithographs  in  colors,  and  2 
are  lithographs  in  colors. 

The  charts  issued  in  colors  have  all  depths  of  18  feet  and  less  in  blue, 
showing  at  a  glance  where  vessels  may  proceed  with  safety,  and  are 
considered  by  vessel  men  much  preferable  to  the  old  style  printed  in 
plain  black  and  white. 

From  1882  to  June  30,  1901,  a  total  sum  of  $15,839.94  was  derived 
from  the  sale  of  charts  and  deposited  in  the  United  States  Treasuiy. 

Up  to  February  20,  1890,  one  full  set  of  charts  was  issued  free  to 
each  United  States  registered  vessel;  any  additional  charts  furnished 
such  vessels,  and  all  furnished  for  other  unofficial  use,  were  sold  at  the 
uniform  price  of  30  cents  each.  On  the  date  above  mentioned  the  free 
issue,  except  for  official  purposes  of  the  Government,  was  discontinued 
pursuant  to  law,  and  since  then  the  charts  have  been  sold  for  all  private 
and  unofficial  use  at  prices  ranging  from  6  cents  to  31  cents  each,  the 
price  being  intended  in  each  instance  to  cover  only  the  cost  of  paper 
and  printing. 

^From  memoranda  respecting  the  lake  survey  by  Gen.  C.  B.  Comstock,  published 
in  the  Report  of  the  Chief  of  Engineers  for  1875. 
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The  principal  office  of  the  survey  is  at  Detroit,  Mich.,  and  nearly 
the  whole  work  of  conducting  surveys  and  water-level  observations 
and  reducing  the  results  thereof,  and  of  correcting  and  issuing  chaiiis, 
is  devolved  upon  that  office.  Important  aid  is  given  from  time  to  time 
in  making  local  surveys  by  the  District  Engineer  Officers,  who  also 
regularl}'^  supply  valuable  information  for  correcting  the  charts  and 
bulletins.  These  district  officers  are  located  at  Dufiith,  Minn.,  Mil- 
waukee, Wis.,  Chicago,  111.,  Grand  Rapids,  Mich.,  Detroit,  Mich., 
Cleveland,  Ohio,  and  Buffalo,  N.  Y.,  with  suboffices  at  Sault  Ste. 
Marie,  Mich.,  and  Oswego,  N.  Y. 

Charts  can  now  be  purchased  at  the  main  office  at  Detroit  and  at  the 
canal  office  at  Sault  Ste.  Marie,  Mich.,  and  will  shortly  be  placed  on 
sale  also  at  the  United  States  Engineer  office  in  Buffalo,  N.  Y.  Com- 
plete sample  sets  can  now  be  seen  at  the  United  States  Engineer  offices 
at  Duluth,  Minn.,  Milwaukee,  Wis.,  Chicago,  111.,  Cleveland,  Ohio, 
and  Oswego,  N.  Y.,  enabling  purchasers  to  select  exactly  the  charts 
they  wish  to  order.  It  is  hoped  eventually  to  be  able  to  furnish  all 
tiie  United  States  Engineer  offices  mentioned  with  supplies  of  the 
charts  for  sale. 

During  the  fiscal  year  ending  June  30,  1901,  the  total  number  of 
charts  sold  was  6,861,  the  proceeos  of  the  sales,  amounting  to  $1,446.49, 
being  deposited  to  the  credit  of  the  Treasurer  of  the  United  States. 
One  thousand  five  hundred  and  sixty-four  charts  were  issued  for  offi- 
cial use.  To  date  more  than  240,000  of  these  charts  have  been  sold 
and  issued  for  actual  service. 

During  the  year  important  corrections  and  additions  were  made  in 
the  Detroit  office  to  37  of  the  old  charts  for  use  in  the  office  of  the 
Chief  of  Engineers  in  bringing  the  electrotype  plates  up  to  date. 
From  these  corrected  plates  new  editions  of  many  of  the  cnarts  have 
been  printed  in  Washington. 

Besides  the  above-mentioned  revisions  of  the  copperplate  charts,  one 
photolithograph  chart  wcud  revised  to  date,  photolithographed  again, 
and  a  new  edition  in  colors  issued;  one  new  chart,  wnicn  had  been 
photolithographed  just  at  the  close  of  the  fiscal  year  1900,  was  printed 
m  colors  and  issued;  six  other  new  charts  were  completed  and  issued 
in  colors  during  the  year,  four  of  them  being  photolithographs  and 
two  lithographs;  three  preliminary  maps  were  photolithographed;  an- 
other new  chart  has  been  completed,  but  has  been  held  Imck  awaiting 
results  of  surveys  now  in  progress;  three  more  entirely  new  chaiis 
are  just  read^  for  publication  in  colors,  and  will  be  out  by  August  15, 
two  being  lithographs  and  one  a  photolithograph;  three  additional 
new  chai-ts  are  well  under  way,  and  the  reductions  for  four  more  well 
in  hand. 

In  the  field  there  are  now  six  parties,  as  follows: 

One  engaged  on  resurvey  of  Apostle  Islands  and  vicinity.  Lake 
Superior. 

(Jne  engaged  on  resurvey  of  the  northern  end  of  Lake  Michigan  and 
the  Straits  of  Mackinac. 

One  about  to  begin  observing  discharge  of  the  St.  Marys  River  at 
the  International  Bridge  at  Sault  Ste.  Marie. 

One  observing  discharge  of  St.  Clair  River  at  Port  Huron  and  now 
about  to  undertake  the  same  work  on  Detroit  River,  together  with  a 
resurvey  of  that  river. 

One  observing  discharge  of  St.  Lawrence  River  below  Ogdensburg, 
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N.  Y.,  and  collecting  information  for  revision  of  the  St.  Lawrence 
River  chaits. 

One  precise-level  party  which  has  connected  Lake  Erie  at  Buffalo 
with  Lake  Ontario  at  Olcott,  N.  Y.,  is  now  extending  the  precise-level 
line  from  Fort  Gratiot  to  Lexington,  Mich.,  and  will  tnen  connect 
Lake  Huron  at  Detour  with  Lake  Superior  at  Point  Iroquois. 

Of  these  the  party  on  the  St.  Lawrence  River  and  that  at  Port  Huron 
were  in  the  field  last  season,  the  former  taking  discharges  only  and 
the  latter  taking  discharges  and  making  a  resurvev  of  tne  St.  Clair 
River.  The  other  four  parties  are  newly  organized  and  owing  to  the 
late  opening  of  the  season  are  now  only  well  settled  at  their  work. 

Several  local  surveys  and  examinations  were  made  to  provide  data 
for  projecting  new  charts  and  correcting  old  ones.  A  considerable 
revision  of  the  charts  now  under  way  has  for  its  object  to  show  to 
date  certain  changes  which  have  taken  place,  due  to  natural  and  artifi- 
cial agencies,  to  fetter  serve  the  deeper  draft  vessels  now  engaged  in 
lake  commerce,  and  to  indicate  the  somewhat  reduced  depths  of  water 
which  now  prevail  during  the  season  of  n&vigation.  Many  of  the 
original  charts  were  prepared  with  reference  to  a  navigation  calling 
for  a  draft  not  exceeding  12  feet;  the  soundings  were  referred  to  planes 
representing  mean  or  average  stages  of  water,  and  general  aepths 
exceeding  18  feet  below  such  planes  were  not  closely  developed. 
Present  conditions  of  commerce  aemand,  however,  that  the  bottom  be 
accurately  charted  to  depths  of  not  less  than  30  feet  in  the  open  lakes, 
or  25  feet  in  their  connecting  rivers  or  straits,  and  these  depths  should 
relate  to  ordinary  *'  low-water"  stages,  instead  of  to  the  ''  mean  stages " 
referred  to  above.  This  will  call  for  extensive  surveys  and  a  vast 
quantity  of  office  work,  all  of  which  must  be  done  with  great  care  and 
accuracy.  To  secure  a  satisfactory  itite  of  progress  will  require  an 
expenditure  of  at  least  $150,000  during  the  year  ending  June  30, 1903. 

In  addition  to  work  relating  to  charts,  the  Detroit  office  was  engaged 
during  the  year  under  the  project  adopted  in  1898  for  an  exhaustive 
investigation  of  lake  levels,  as  descril>ed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  that  year,  pages  3774r-3776.  The  principal 
field  work  comprised  an  accurate  series  of  discharge  measurements  in 
the  Niagara,  St.  Clair,  and  St.  Lawrence  rivers,  together  with  local 
surveys  related  to  these  measurements;  also  the  maintenance  of  fifteen 
self- registering  water  gauges  on  the  several  lakes,  from  Ontario  to 
Superior  and  Michigan,  which  supply  an  accurate  and  continuous 
record  of  the  most  minute  changes  in  the  elevation  of  the  water  sur- 
face. This  work  is  now  fully  organized,  and  it  is  highly  important 
that  it  be  pushed  to  completion  as  rapidly  as  possible.  For  this  pur- 
pose the  sum  of  $50,000  should  be  made  available  for  expenditure  dur- 
ing the  year  ending  June  30,  1903. 

It  is  therefore  recommended  that  the  appropriation  for  that  year  be 
made  to  include  the  two  amounts  indicated  above,  and  that  it  be  for- 
mulated as  in  tibe  act  of  March  3,  1901,  as  follows: 

EatimcUefor  iheJUcal  year  ending  June  30,  1903, 

For  survey  of  Northern  and  Northwestern  Lakes,  including  all  neces- 
sary expense  of  preparing,  correcting^,  extending,  printing,  and  issuing 
charts  and  bulletins,  and  of  investigating  lake  levels  with  a  view  to 
their  regulation,  to  be  available  immediately  and  until  expended |200, 000. 00 
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Julyl,  1900,  balance  unexpended $83,236.85 

June  30,  1901,  amount  expended  during  fiscal  year 48,816.44 

June  30,  1901,  balance  unexpended 34,420.41 

Amount  appropriated  by  sundry  civil  act  March  3,  1901  (including 
printing  and  issuing  charts ) 100, 000. 00 

July  1,  1901,  balance  unexpended 134,420.41 

PRINTING   AND  ISSUING  CHABTS. 

Julyl,  1900,  balance  unexpended 13,482.29 

June  30,  1901,  amount  expended  during  fiscal  year $1, 989. 81 

Reverted  to  Treasury 29.29 

2, 019. 10 

June30,  1901,  balance  unexpended 1,463.19 

(See  Appendix  E  E  E  1.) 

Annual  water  levels  of  the  Northern  and  Northwestern  Lakes. — A 
table  showing  the  monthly  water  levels  from  July  1, 1900,  to  June  30, 
1901,  at  Charlotte  and  Oswego,  N.  Y.,  on  Lake  Ontario;  at  Erie  Har- 
bor, Pa. ;  Ashtabula  and  Cleveland,  Ohio,  on  Lake  Erie;  at  Milwaukee, 
Wis.,  on  Lake  Michigan,  and  Escanaba,  Mich.,  on  Green  Bay;  at 
Sand  Beach,  Mich.,  on  Lake  Huron,  and  Marquette  and  Sault  Ste. 
Marie,  Mich.,  on  L^ke  Superior,  being  a  continuation  of  that  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  will 
be  found  in  Appendix  E  E  E  2. 

Charts. — Under  the  supervision  of  this  office  during  the  fiscal  year 
additions  have  been  made  to  the  engraved  plates  of — 


Lake  Superior,  No.  1. 
Ontonagon  Harbor,  Lake  Superior. 
Copper  Harbor,  Lake  Superior. 
Portage  Lake  and  River,  Lake  Superior. 
L'Anse  and  Keweenaw  Bay,  Lake  Su- 
perior. 
Grand  Island,  Lake  Superior. 
Straits  of  Mackinao. 
North  End  of  Lake  Michigan. 
Beaver  Island  Group,  Lake  Michigan. 
North  End  of  Green  Bay,  Lake  Michigan. 
South  End  of  Green  Bay,  Lake  Michigan. 
Coast  Chart,  No.  1,  Lake  Michigan. 
Coast  Chart,  No.  2,  Lake  Michigan. 
Coast  Chart,  No.  3,  Lake  Michigan. 
Coast  Chart,  No.  4,  Lake  Michigan. 
Coast  Chart,  No.  t5.  Lake  Michigan. 

An  edition  of  each  of  the  following  charts  has  been  photolithographed 
and  printed  in  colors: 

Lake  Michigan  (revised  to  July  1,  1901  J. 

Lake  Front,  Chicago,  111.,  including  Calumet  Harbor.     (New.) 

Buffalo  Harbor  and  Niagara  River  to  the  Falls.     (New. ) 

Erie  Harbor  and  Prescjtie  Isle,  Pa.     (New. ) 

Dunkirk  Harbor,  New  York.     (New.) 

Originals  of  the  following  charts  have  been  engraved  on  stone  and 
an  edition  of  each  printed  in  colors: 

Agate  and  Burlington  Bavs  (Two  Harbors),  Minn.     (New.) 
Sturgeon  Bay,  Canal,  and  Harbor  of  Kefuge,  Lake  Michigan.     (New.) 


Coast  Chart,  No.  6,  Lake  Michigan. 

Coast  Chart,  No.  7,  Lake  Michigan. 

Coast  Chart,  No.  8,  Lake  Michigan. 

Coast  Chart,  No.  9,  Lake  Michigan. 

Lake  Huron. 

St.  Clair  River. 

Lake  St.  Clair. 

Detroit  River. 

Lake  Erie. 

Coast  Chart,  No.  1,  Lake  Erie. 

Coast  Chart,  No.  2,  Lake  Erie. 

Coast  Chart,  No.  5,  Lake  Erie. 

Coast  Chart,  No.  7,  Lake  Erie. 

Lake  Ontario. 

Coast  Chart,  No.  1,  Lake  Ontario. 

St.  Lawrence  River,  No.  5. 
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Three  photolithograph  editions  of  preliminary  maps  were  also 
issued: 

Burlington  Bay,  Minn. 

Harbor  of  Refuge  at  Entrance  to  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal. 

Muskegon  Harbor,  Mich. 

The  following-named  charts  were  canceled  by  new  editions  during 
the  fiscal  year: 

No.  77.  Lake  Front,  Chicago,  111. 
No.  78.  Duluth  and  Superior  Harbors. 
No.  79.  Buffalo  Harbor  and  Head  of  Niagara  River. 
No.  82.  Erie  Harbor  and  Presque  Isle. 

No.  88.  Harbor  of  Refuge  at  Entrance  to  Sturgeon  Bay  and  Lake  Michigan  Ship 
Canal  (preliminary  map). 
Burlington  Bay,  Minn,  (preliminary  map). 

IMPROVEMENT  OF  THE  YELLOWSTONE  NATIONAL  PARK,  INCLUDING 
THE  CONSTRUCTION,  REPAIR,  AND  MAINTENANCE  OF  ROADS  AND 
BRIDGES. 

OflScer  in  charge,  Capt.  Hiram  M.  Chittenden,  Corps  of  Engineers. 

The  work  has  oeen  in  the  charge  of  the  Engineer  Department  since 
1883,  except  during  the  period  from  August,  1894,  to  March,  1899. 

The  present  project,  adopted  August  27,  1900,  embraces  the  con- 
struction of  a  belt-line  road,  including  all  the  important  centers  of 
interest  in  the  Park,  viz:  Mammoth  Hot  Springs,  Norris  Geyser  Basin^ 
the  Firehole  Geyser  Basins,  the  Yellowstone  Lake,  the  Canyon  and 
Falls  of  the  Yellowstone,  and  the  section  near  Tower  Falls;  also  four 
approaches  leading  from  the  boundary  of  the  park  to  different  points 
on  the  belt  line,  and  numerous  side  roads  to  isolated  objects  of  inter- 
est as  well  as  bridle  trails  for  use  by  exploring  parties  and  by  troops 
and  scouts  in  patrolling  the  park.  The  estimated  total  mileage  of  the 
completed  system  is  about  306  miles  in  the  park  proper  and  417  miles 
including  the  roads  in  the  forest  reserve. 

Estimated  total  cost  of  the  project  exclusive  of  annual  maintenance 
and  repairs  and  of  macadamization  is  $870,000.  Of  this  sum  $472,000, 
in  round  numbers,  has  been  expended,  about  $88,000  ($113,000,  act 
March  3,  1901,  less  $25,000  annual  repairs)  is  available,  and  $310,000 
is  required.  The  cost  of  annual  maintenance  and  repairs  has  been 
about  $174,000.  The  figures  for  expenditures  do  not  include  the  cur- 
rent appropriation  whica  is  now  being  expended,  it  being  impracti- 
cable to  maKe  a  division  in  the  midst  of  the  working  season. 

The  result  of  the  expenditure  thus  far,  after  certain  portions  of  the 
road  are  rebuilt,  will  be  about  190  miles  of  road  and  80  bridges  con- 
structed. There  remain  to  be  built  about  144  miles  and  11  costly 
bridges.  * 

The  work  done  during  the  fiscal  year,  omitting  that  done  under  the 
current  appropriation  act  of  March  3,  1901,  which  is  now  in  progress, 
is  as  follows: 

The  work  in  the  Golden  Gate  Canyon,  including  the  reconstruction 
of  the  viaduct,  was  completed;  a  single-track  road  built  from  Golden 
Gate  to  the  Middle  Garainer  Falls;  material  for  3  steel  bridges  in  the 
Gardiner  Canyon  was  purchased  and  1  abutment  erected;  10  miles  of 
road  was  opened  up  on  the  eastern  approach  and  nearly  the  whole  line 
located,  and  extensive  repaid  were  carried  on  over  the  entire  system. 
Of  the  $60,000  appropriated  $6,438.60  was  spent  for  administration 
and  protection,  $20,000  on  the  road  from  the  outlet  of  the  Yellowstone 
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Lake  to  the  east  boundary  of  the  Yellowstone  Forest  Reserve,  and  the 
balance  on  the  general  circuit  and  approaches  within  the  park. 

Owing  to  the  growth  of  the  dust  nuisance  with  the  increase  of  travel 
and  the  necessity  of  securing  some  relief  from  it,  the  existing  general 
proiect  has  been  amended  to  include  the  macadamization  of  150  miles 
of  the  most  important  roads.  The  estimated  cost  of  this  work  is  $2,000 
per  mile,  or  a  total  of  $300,000. 

The  estimate  for  the  fiscal  year  ending  June  30,  1903,  is  as  follows: 

New  work $165,000 

Macadamization  of  existing  roads 60, 000 

Annual  maintenance  and  repairs 25, 000 

Total 250,000 

It  is  desirable  that  the  appropriation  be  made  in  the  same  terms  as 
that  for  the  current  year,  viz,  that  it  be  made  immediately  available 
from  date  of  passive,  and  that  it  remain  available  until  expended;  also 
that  separate  provision  be  made  for  administration  and  protection. 

Full  details  as  to  work  done  and  estimates  for  new  work  are  given 
in  the  report  of  the  officer  in  charge. 

July  1,  1900,  balance  unexpended '$56,738.88 

Amount  appropriated  by  sundry  civil  act  approval  March  3,  1901 113, 000. 00 

169, 738. 88 

June  30,  1901,  amount  expended  during  fiscal  year $81, 572. 26 

Deduct  refundment  October  27,  1900,  by  N.  P.  Rwy.  Co 17. 85 

81,554.41 

July  1,  1901,  balance  unexpended 88,184.47 

July  1,  1901,  outstanding  liabilities 36,288.82 

July  1,  1901,  balance  available 51,895.65 

Amount  (estimated)  required  for  completion  of  existing  project,  in  addi- 
tion to  the  balance  available  July  1,1901 610,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1903 : 

For  works  of  improvement $225, 000. 00 

For  maintenance  of  improvement 25, 000. 00 

250, 000. 00 

(See  Appendix  F  F  F.) 

RECONNAISSANCES,  EXPLORATIONS,  AND  WORK  IN  THE  FIELD. 

Engineer  officers  and  acting  engineer  officers  on  the  staffs  of  com- 
manding generals  of  military  divisions  and  departments  have  been 
engaged  during  the  year  in  building  and  repairing  wagon  roads  and 
bridges,  making  surveys  in  the  field,  making  and  distributing  maps, 
and  in  other  duties  incidental  to  the  work  of  engineers  in  the  held. 

Reports  of  such  work  have  been  submitted  by  the^  following  officers: 

Lieut.  Col.  W.  P.  Richards,  Seventh  United  States  Infantry,  at 
Department  of  the  Columbia. 

Capt.  Clement  A.  F.  Flagler,  Corps  of  Engineers,  at  Department  of 
the  East. 

First  Lieut.  Lytle  Brown,  Corps  of  Engineers,  at  headquarters, 
provost-marshal-general,  office  city  engineer,  Manila,  P.  I. 

^  Increaaeof  $8.66overamount8tatedinthel900report,  ex  plained  as  follows:  Refund- 
ment of  $6.60  by  Capt.  H.  M.  Chittenden,  United  States  Army,  October  18,  1900; 
refundment  of  $2.16  by  Capt.  H.  M.  Chittenden,  United  States  Army,  November  16, 
1900. 
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First  Lieut.  James  F.  McKinley,  Eleventh  United  States  Cavalry, 
at  Department  of  California. 

Lieut.  Col.  W.  P.  Richards,  Seventh  United  States  Infantry,  acting 
engineer  officer.  Department  of  the  Columbia,  reports  that  the  field- 
work  consisted  of  a  survey  at  Vancouver  Barracks,  Wash. ,  for  the  pur- 
pose of  showing  the  feasibility  of  running  a  railroad  in  a  part  or  the 
reservation  which  would  be  less  detrimental  to  the  post  than  the  route 
survej'^ed  by  the  railroad  company.  That  office  work  consisted  of 
preparation  of  map  and  tracing  of  proposed  change  of  route  of  itiilroad 
through  Vancouver  Barracks  reservation;  tracings  of  military  reserva- 
tions at  Forts  Lawton  and  Columbia,  Wash. ;  profile  of  water-supply 
pipes  at  Fort  Liscum,  Alaska;  revision  of  map  showing  the  location 
of  sewers  and  water-supply  pipes  at  Vancouver  Barracks,  and  making 
estimate  of  the  cost  of  the  repairs  of  the  reservoir  at  the  post.  Eleven 
solar  prints  were  made,  10  maps  mounted  on  muslin,  and  4  maps  were 
issued.  In  addition  work  pertaining  to  the  Adjutant-General's  Office 
was  done  in  the  engineer  office. 

(See  Appendix  G  G  G  1.) 

Capt  Clement  A.  F.  Flagler,  Corps  of  Engineers,  engineer  officer, 
Department  of  the  East,  reports  that  from  July  1  to  December  15, 
1900,  the  engineer  officer  in  charge  of  the  office  was  on  the  staff  of 
Brig.  Gen.  George  W.  Davis,  commanding  the  Department  of  Porto 
Rico.  Since  December  16, 1900,  he  has  been  on  the  staff  of  Maj.  Gen. 
John  E.  Brooke,  commanding  the  Department  of  the  East.  Capt. 
William  V.  Judson,  Coi-ps  of  Engineers,  was  engineer  officer  of  the 
Department  until  August  6,  1900;  Lieut.  H.  E.  Eames,  Eleventh 
Infantry,  from  August  6  to  October  19,  1900,  and  Captain  Flagler 
since  that  date.  Numerous  practice  marches  were  made  by  the  troops 
of  the  Department  in  Porto  Rico  during  the  year.  Instruments  and 
materials  for  making  route  sketehes  of  these  marches  were  issued  from 
the  office  and  the  sketehes  received  corrected,  if  necessary,  and  filed. 
Research  was  made  inte  the  ownership  of  public  lands  and  buildings 
in  many  eases,  and  numbers  of  maps  collected  and  filed.  The  principal 
work  done  during  the  year  was  the  construction  of  public  roads  on  the 
island  of  Poito  Rico.  Captain  Flagler's  report  is  printed  in  full  in  the 
Annual  Report  of  the  Commanding  General  of  the  Army. 

First  Lieut.  Lytle  Brown,  Corps  of  Engineers,  city  engineer  of 
Manila,  Philippine  Islands,  reports  upon  work  of  the  department  of 
city  public  works  and  water  supply.  The  work  of  the  department  is 
comprised  under  the  heads  of  city  markets,  city  bridges,.  Bridge  of 
Spain,  Ayala  Bridge,  Santa  Cruz  Bridge,  Luneta  sea  waU,  crematories, 
slaughterhouse,  Bilibid  prison,  projects,  estimates,  surveys,  and  mis- 
cellaneous. Lieutenant  Brown's  report  is  printed  in  full  in  me  Annual 
Report  of  the  General  Commanding,  Division  of  the  Philippines. 
^  First  Lieut.  James  F.  McKinley,  Eleventh  United  States  Cavalry, 
aid,  acting  engmeer  officer,  Dej)artment  of  California,  reports  that  no 
field  work  was  performed  during  the  year;  that  the  routine  work  of 
the  office  was  carried  on;  manj'^  maps  were  mounted  and  distributed, 
notably  those  of  the  Philippine  Islands;  tracings  and  blue  prints  were 
made  when  required,  and  considerable  time  was  consumed  in  the  care 
and  preservation  of  the  numerous  and  valuable  astronomical  and  sur- 
veying instruments  belonging  to  the  office. 

(See  Appendix  G  G  G  2.) 
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ESTIMATE  FOR  AMOUNT  REQUIRED  FOR  MAPS,  INCLUSIVE  OF  WAR  MAPS. 

For  publication  of  maps  for  use  of  the  War  Department,  inclusive 
of  war  maps,  $6,000. 

Paragmph  393  of  the  Army  Regulations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  cnarts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  Calls 
upon  this  Department  to  perform  its  duty  under  this  regulation  are 
now  being  honored  as  rapidly  as  possible.  To  further  the  work 
$6,000  should  be  appropriated  for  the  fiscal  year  ending  June  30, 
1903. 

NEW  BUILDING  FOR  GOVERNMENT  PRINTING  OFFICE. 

Officer  in  charge,  Capt.  John  S.  Sewell,  Corps  of  Engineers. 

The  sundry  civil  appropriation  act  approved  March  3, 1899,  author- 
ized the  construction,  unaer  the  direction  and  supervision  of  the  Chief 
of  Engineers  of  the  Army,  of  a  fireproof  buildmg  for  the  use  of  the 
Government  Printing  Office,  upon  plans  and  specifications  to  be  pre- 
pared by  the  Chief  of  Engineers  and  approved  oy  the  Public  Printer, 
and  at  a  total  cost,  including  approaches,  elevators,  lighting  and  heat- 
ing apparatus,  not  exceeding  12,000,000,  and  appropriated  $350,000 
toward  the  execution  of  the  work.  This  act  also  provided  that  the 
selection  and  appointment  of  a  competent  architect  to  prepare  the 
plans  and  specifications  for  the  elevations  of  said  building  should  be 
made  by  the  Chief  of  Engineers  and  the  Public  Printer  jointly. 

By  joint  resolution  of  Congress  approved  February  17,  1900,  the 
limit  of  cost  of  the  building  was  increased  to  $2,429,000  to  meet  the 
increased  prices  of  building  materials,  and  to  permit  of  making  the 
south  end  of  the  power-house  extension,  for  a  depth  of  about  46  feet 
from  G  street  NW.,  of  the  same  height  as  the  main  building. 

The  sum  of  $776,000  was  appropriated  in  the  sundry  civil  act  of 
June  6,  1900,  toward  the  construction  of  the  building,  and  in  the 
sundry  civil  act  of  March  3,  1901,  $1,304,000  was  appropriated  for  its 
completion. 

Immediately  upon  the  receipt  of  a  copy  of  the  law  authorizing  the 
construction  of  tne  building  under  the  direction  of  the  Chief  of  Engi- 
neers Captain  (then  Lieutenant)  Sewell  was  assigned,  by  authority  of 
the  Secretary  of  War,  to  the  direct  charge  of  the  work.  After  con- 
sultation with  the  Public  Printer,  and  with  his  approval,  Mr.  J.  G. 
Hill  was  appointed  architect  of  the  building. 

The  original  plan  provided  for  the  construction  of  the  building  on  a 
site  at  the  northwest  corner  of  North  Capitol  and  G  streets  west,  sepa- 
rated from  the  present  printing-office  building  by  Jackson  alley.  It 
included  the  extension  to  G  street  of  the  power  house,  with  its  height 
and  width  as  then  existing,  and  the  erection  of  a  main  building,  front- 
ing 278  feet  on  G  street,  278  feet  on  Jackson  alley,  and  176i  feet  on 
North  Capitol  street,  with  interior  court  about  29  feet  by  168  feet. 
After  careful  study  of  the  subject  the  Public  Printer  decided  that  the 
necessities  of  his  department  demanded  that  the  south  extension  of  the 
power  house  should  be  carried  to  the  same  height  as  the  main  building, 
and  the  plans  were  modified  accordingly.  The  building  is  to  be  fire- 
proof, constructed  mainly  of  brick,  and  to  be  thorougnly  modern  in 
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every  particular.  It  is  to  have  seven  stories,  a  basement,  and  an  attic, 
with  a  vault  for  storage  purposes  under  the  G  street  and  North  Capitol 
street  sidewalks,  the  basement  to  extend  under  the  interior  court  and 
driveway.  The  original  project  provided  for  only  two  stories  in  the 
south  extension  of  ttie  present  power  house. 

Actual  work  upon  tne  ground  was  commenced  within  a  few  days 
after  notification  was  received  of  the  transfer  of  the  land  to  the  United 
States.  By  July  6, 1899,  all  old  buildings  were  removed  from  the  site. 
On  July  10  oroposals  were  opened  and  the  contract  for  excavation  work 
was  awardea.  The  work  of  laying  the  concrete  foundations  was  com- 
menced as  soon  as  the  excavation  was  suflSciently  advanced. 

Work  was  pushed  during  the  year  1900  as  mpidly  as  circumstances 
would  permit.  On  November  30  of  that  year  all  structural  and  archi- 
tectum!  plans  had  been  completed,  except  some  details  of  interior 
finish;  plans  for  mechanical  equipment  (plumbing,  wiring,  elevators, 
etc.),  were  well  advanced  and  most  of  them  completed;  the  steel  frame 
as  high  as  the  third  story  was  nearly  all  in  place;  the  masonry  of  the 
basement  story  and  the  underground  sewerage  work  were  nearly  finished, 
and  the  fireproof  construction  had  been  satisfactorily  begun. 

At  the  close  of  the  fiscal  year  1901  the  foundations,  tne  steel  work, 
and  the  underground  drains  were  practically  completed;  the  waUs  were 
at  an  average  neigh t  about  equivalent  to  that  of  the  second  floor,  or  a 
little  higher;  the  power-house  extension  was  under  roof  and  nearly 
completed;  about  80  per  cent  of  all  plans  and  drawings  were  com- 
pleted, and  good  progress  had  been  made  on  such  parts  of  the  mechan- 
ical equipment  as  could  be  begun  before  the  building  is  closed  in. 
The  building  will  probably  be  practically  complete  by  Julv  1,  1902, 
and  its  completion  in  all  details  and  the  winding  up  of  all  business 
connected  with  it  will  probably  be  not  later  than  September  30,  1902. 
Everything  indicates  that  the  entire  work  will  be  finished  within  the 
authorized  limit  of  cost. 

Full  details  of  the  work  are  given  in  the  report  of  the  oflicer  in 
charge. 

Amount  appropriated  by  act  of  March  3,  1899 $350,000.00 

^.mount  appropriated  by  act  of  June  6,  1900 775, 000. 00 

Amount  appropriated  by  act  of  March  3,  1901 1, 304, 000. 00 

2,429,000.00 
June  30,  1901,  amount  expended  to  date 955, 158. 61 

July  1,  1901,  balance  unexpended 1, 473, 841. 39 

July  1,  1901,  outatanding  liabilities $119, 614. 02 

July  1,  1901,  amount  covered  by  uncompleted  contracts. . .  391, 539. 38 

511,153.40 

Julv  1,  1901,  balance  available 962,687.99 

(See  Appendix  HHH.) 

CONSTRUCTION  OF  MILITARY  ROAD  FROM  FORT  WASHAKIE  TO  MOUTH 
OF  BUFFALO  FORK  OF  SNAKE  RIVER,  WYOMING. 

Officer  in  charge,  Capt.  Hiram  M.  Chittenden,  Oorps  of  Engineers. 

The  first  appropriation  for  this  work  was  made  by  act  of  June  4, 
1897;  construction  was  commenced  in  August,  1898,  and  finished  in 
October  of  the  same  year  so  far  as  funds  would  permit.  For  descrip- 
tion of  the  locality,  character  and  value  of  the  road,  and  work  done  to 
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June  30, 1899,  see  Annual  Report  of  the  Chief  of  Engineers,  1899, 
Part  VI,  pages  3881-3900. 

Amount  expended  to  June  30,  1900,  ^9,974. 88 

Amount  expended  durinff  fiscal  year  ending  June  30, 1901,  $8,392.97. 

The  sundry  civil  act  of  June  6, 1900,  appropriated  $10,000  for  repair 
and  completion  of  the  road.  A  proiect  was  submitted  June  17,  1900, 
and  approved  June  22,  1900.  Work  began  immediately  after  the  1st 
of  July  and  continued  until  the  13th  of  September.  It  consisted 
entirely  in  completing  and  repairing  the  road  built  in  1898.  The  most 
important  item  of  the  work  was  Sie  construction  of  a  large  bridge 
(117  feet  long)  over  Buffalo  Fork  of  Snake  River.  In  the  month  of 
October  a  reconnaissance  was  made  along  Wind  River  Valley  to  deter- 
mine the  best  location  for  a  road  along  that  stream,  if  there  should  be 
an  appropriation  for  completing  the  road. 

July  1,  1900,  balance  unexpended $10,025.12 

June  30,  1901,  amount  expended  during  fiscal  year 8, 392. 97 

July  1,  1901,  balance  unexpended 1,632.15 

July  1,  1901,  outstanding  liabilities 19.19 

July  1,  1901,  balance  available 1,612.96 

(See  Appendix  III.) 

ERECTION  OF  MONUMENT  TO  SERGEANT  CHARLES  FLOYD. 

Officer  in  charge,  Capt.  Hiram  M.  Chittenden,  Corps  of  Engineers. 

The  deficiency  act  oi  March  3,  1899,  appropriated  $5,000  for  the 
erection,  in  cooperation  with  the  Floyd  Memorial  Association,  of  a 
monument  near  Sioux  City,  Iowa,  over  the  remains  of  Sergeant  Charles 
Floyd,  of  the  Lewis  and  Clarke  expedition.  This  sum  has  been  ex- 
pended in  conjunction  with  other  sums  appropriated  by  the  State  of 
lowa,  the  county  of  Woodbury,  Iowa,  the  city  of  Sioux  City,  Iowa, 
and  contributions  from  various  other  sources,  the  total  amounting  to 
nearly  120,000.  The  work  has  been  conducted  entirely  under  the 
supervision  of  the  United  States  engineer  office  in  Sioux  City. 

At  the  close  of  the  last  fiscal  year  the  foundation  for  the  monument 
had  been  completed,  a  contract  had  been  let  on  the  part  of  the  State 
of  Iowa  for  tne  stone  in  the  shaft,  and  advertisements  were  out  for 
the  erection  of  the  monument,  this  part  of  the  work  to  be  done  from 
the  United  States  appropriation. 

Since  that  date  the  work  has  progressed  steadily  except  during  the 
winter  season,  and  is  now  completed.  The  monument  was  formally 
dedicated  May  30,  1900. 

The  foundation  is  a  solid  monolith  of  concrete,  approximately  of 
the  form  of  a  frustum  of  a  pyramid,  with  484  square  feet  bearing  sur- 
face.    It  weighs  278  tons. 

The  style  of  the  shaft  is  that  of  the  Egvptian  obelisk.  The  base  is  9.42 
feet  square  and  the  height  is  100.174  feet.  The  material  is  cut  stone 
from  the  Kettle  River  sandstone  quarries  of  Minnesota.  The  cut  stone 
comprises  the  greater  part  of  the  volume  of  the  shaft,  there  being  a 
small  core  composed  of  concrete.  Upon  the  east  and  west  faces  of  the 
shaft  are  two  large  bronze  tablets  with  suitable  inscriptions.  The 
monument  is  protected  from  defacement  by  a  steel  pidket  fence  7i 
feet  high.  A  concrete  pavement  in  the  form  of  a  ten-ace  and  road- 
way extends  around  the  monument  to  the  circumfrence  of  a  circle  of 
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nearly  50  feet  radius.  The  grounds  in  the  immediate  vicinity  have 
been  graded,  and  a  roadway  has  been  constructed  from  the  monument 
to  the  nearest  public  highway. 

The  monument  and  1  acre  of  ground  around  it  are  now  the  prop- 
erty of  the  Floyd  Memorial  Association. 

A  detailed  report  upon  the  erection  of  the  monument  is  given  in  the 
report  of  the  officer  in  charge. 

Amount  expended  to  June  30, 1900,  $1, 231. 92.  (Decrease  of  $95.25  from  amount 
stated  in  1900  report,  on  account  of  sale  of  tools. ) 

July  1,  1900,  balance  unexpended *$3, 768.08 

June  30,  1901,  amount  expended  during  fiscal  year 3, 768. 08 

(See  Appendix  J  J  J.) 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1901,  the  following-named 
oflScers  were  on  duty  in  this  office  as  assistants: 
Col.  Alexander  Mackenzie. 
Maj.  James  L.  Lusk. 

Maj.  Frederic  V.  Abbot,  since  August  13, 1900. 
Capt.  Joseph  E.  Kuhn,  until  August  21,  1900. 
Capt.  Charles  S.  Bromwell. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  Erwineers^ 

U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 

*  Increase  of  $95.25  over  amount  stated  in  1900  report.  Treasury  transfer  settle- 
ment No.  15608,  June  28,  1900,  credited  to  appropriation  November  19,  1900. 
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APPENDIX  No.  I. 


REPORT  OF  THE  BOARD  OF  ENGINEERS. 

The  Board  of  Engineers,  Army  Building, 

New  York  City,  July  8, 1901. 

General:  1  have  the  honor  to  submit  the  annual  report  recounting 
the  operations  of  The  Board  of  Engineers  for  the  year  ending  June  30, 
1901. 

The  following  changes  in  the  personnel  of  the  Board  has  taken  place 
since  the  date  of  the  &st  annual  report: 

On  April  30, 1901,  Col.  Henry  M.  Robert,  Corps  of  Engineers,  was 
appointed  brigadier-general  and  Chief  of  Engineers,  and  retired  from 
active  service  May  2, 1901. 

On  May  2,  1901,  Col.  J.  W.  Barlow,  Corps  of  Engineers,  was 
appointed  brigadier-general  and  Chief  of  Engineers,  and  retired  from 
active  service  May  3, 1901. 

On  May  3,  1901,  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  was 
appointed  brigadier-general  and  Chief  of  Engineers. 

The  following  details  as  members  of  the  Board  have  been  made: 

Col.  S.  M.  Mansfield,  Corps  of  Engineers,  by  Special  Orders,  No.  73, 
Headquarters  of  the  Army,  A.  G.  O.,  March  29, 1901. 

Col.  Charles  E.  Suter  and  Lieut.  Col.  C.  W.  Raymond,  Corps  of 
Engineers,  by  Special  Orders,  No.  18,  Headquarters  Coi-ps  of  Engi- 
neers, May  6, 1901. 

Maj.  Sedgwick  Pratt,  Artillery  Corps,  by  Special  Orders,  No.  129, 
Headquarters  of  the  Army,  A.  G.  O.,  June  4, 1901. 

As  at  present  constituted  the  Board  of  Engineers  consists  of  the 
following-named  officers:  Col.  Chas.  R.  Suter,  Corps  of  Engineers, 
president;  Col.  S.  M.  Mansfield,  Corps  of  Engineers;  Lieut.  Col.  C.  W. 
Raymond,  Corps  of  Engineers;  Maj.  Sedgwick  Pratt,  Artillery  Corps; 
Capt.  Edgar  Jadwin,  Corps  of  Engineers,  recorder  and  disbursing 
omcer. 
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In  addition  Col.  Peter  C.  Hains,  Coi-ps  of  Engineers,  Division 
Engineer  of  the  Southeast  Division;  Col.  Jared  A.  Smith,  Corps  of 
Engineers,  Division  Engineer  of  the  Pacific  Division,  and  Col.  Amos 
Stickney,  Corps  of  Engineers,  Division  Engineer  oi  the  Southwest 
Division,  are  members  of  the  Board  of  Engineers  when  matters 
pertaining  to  defensive  works  in  their  respective  divisions  are  under 
consideration  by  the  Board. 

In  the  past  fiscal  year  the  following  oflScers  of  the  Corps  of  Engi- 
neers in  cnarge  of  engineering  districts  were  associated  with  the  Board 
during  the  consideration  of  the  defenses  of  the  localities  indicated: 
Col.  Chas.  E.  Suter:  San  Fi-ancisco,  Cal.  Maj.  S.  S.  Leach:  Eastern 
Entrance  to  Long  Island  Sound.  Maj.  S.  W.  Roessler:  Portland,  Me. 
Capt  Harry  Taylor:  Portsmouth,  N.  H.  Capt.  W.  V.  Judson:  San 
Juan,  P.  E. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  fiscal  year  by  the  Chief  of  Engineers,  and  the  following  is  a 
brief  summary  of  the  reports  rendered  thereon: 

1900. 

July    3.  On  mountmg  twelve  high-power  guns  projected  under  the  appropriations 
made  by  act  of  May  25,  1900. 

July    6.  On  general  storage  magazines  at  military  posts. 

July    9.  On  area  required  for  defenses  at  Fort  Mason,  Cal. 

July  11.  Annual  report  recounting  the  operations  of  the  Board  of  Engineers  for  the 
year  ending  June  30,  1900. 

July  25.  Suggestions  with  regard  to  the  character  of  mounts  to  be  used  for  high- 
power  guns  at  certain  localities. 

Aug.    6.  Relative  to  central  storage  magazines  in  seacoast  forts. 

Aug.    6.  On  proposed  design  for  10-incn  B.  L.  rifles,  mounted  on  disappearing  car- 
riage, model  1896. 

Sept  14.  On  rapid-fire  guns  for  defense  of  seacoast  fortifications. 

Sept.  15.  On  revision  of  project  for  the  defense  of  San  Francisco,  Cal. 

Sept.  18.  On  revision  of  project  for  defense  of  Portland,  Me. 

Sept.  19.  On  construction  of  two  emplacements  for  15-pounder  guns  at  Fort  Winfield 
Scott,  Cal. 

Sept.  21.  On  revision  of  project  for  artillery  defense  of  the  Columbia  River. 

Sept.  25.  Preliminary  report  relative  to  naval  maneuvers  in  Narragansett  Bay. 

Oct.     9.  On  acquisition  of  sites  for  defenses  at  Nortons  Point,  Coney  Island,  N.  Y. 

Dec.     3.  On  revised  project  for  the  defense  of  Galveston,  Tex. 

Dec.  24.  On  project  of  Capt.  W.  V.  Judson,  Corps  of  Engineers,  for  the  submarine- 
mine  defense  of  San  Juan,  P.  R. 

Dec.  26.  On  the  naval  maneuvers  against  coast  defenses  at  the  entrance  to  Narra- 
gansett  Bay,  R.  I.,  on  September  24,  1900. 

Dec.  28.  Relative  to  maps  to  accompany  the  Board's  revised  project  for  defense  of 
San  Francisco  Harbor. 

Dec.  31.  On  defense  by  rapid-fire  guns  of  Upper  New  York  Harbor. 
1901. 

Jan.  11.  Relative  to  necessity  of  raising  the  height  of  trunnions  of  the  Emery  gun 
carriage. 

Jan.  11.  Relative  to  ammunition  to  be  used  in  testing  the  6-inch  chain  hoist. 

Jan.   11.  Relative  to  additional  land  atCushings  Island,  Me.,  for  defense  of  Portland 
Harbor. 

Jan.   15.  On  ])roject  of  Lieut.  Edward  M.  Adams,  Corps  of  Engineers,  for  submarine- 
mine  defense  of  New  Orleans,  La. 

Jan.  15.  On  searchlights  for  use  in  defense  of  Pensacola  Harbor,  Florida. 

Jan.   19.  On  inspection  rejwrt  of  Col.  John  I.  Rodgers,  Fifth  Artillery,  on  works 
under  construction  for  artillery  defense  at  Fort  Hamilton,  N.  Y. 

Jan.  23.  Detailed  project  for  the  defense  of  the  entrance  to  Chesapeake  Bay  at  Cape 
Henry,  Virginia. 

Jan.  28.  Recommendation  relative  to  submarine-mine  defense  of  the  entrance  to 
Chesapeake  Bav  at  Cape  Henry,  Virginia. 

Feb.    2.  Specifications  ana  plans  for  type  storage  magazines  for  peace  storage  of  pow- 
der and  fixed  ammunition. 
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1901. 
Feb.    5.  Recommendations  relative  to  location  of  two  12-inch  guns  at  Point  Bonita 

and  two  15-pounder  guns  at  Presidio,  San  Francisco,  Cal. 
Feb.  26.  Drawinfi;8  to  illustrate  Board's  project  of  April  6, 1900,  for  defense  of  Ports- 
mouth, N.  H. 
Mar.    5.  Foundations  for  high-power  gun  emplacements. 
Mar.    5.  Method  of  piling  ammunition  in  peace  storage  magazine. 
Mar.     8.  Searchlights  required  for  defense  of  the  seacoast  of  the  United  States. 
Mar.  19.  Necessity  of  further  defenses  at  Port  Royal  in  view  of  transfer  of  naval 

station  to  Charleston,  S.  C. 
Mar.  19.  Lieutenant  Adams's  project  for  submarine  defense  of  New  Orleans. 
Mar.  28.  Distribution  of  rapia-fire  guns  for  defense  of  eastern  entrance  to  Long 

Island  Sound. 
Apr.    3.  Project  for  the  rapid-fire  defense  of  Puget  Sound. 
Apr.     5.  Project  for  the  submarine-raine  defense  of  New  Orleans,  La. 
Apr.    8.  Type  emplacement  for  6-inch  rapid-fire  gun  on  ordnance  pedestal  mount, 

model  1900. 
Apr.  26.  Revised  project  for  defense  of  the  eastern  entrance  to  New  York  Harbor. 
Apr.  29.  Revised  project  for  defense  of  the  southern  entrance  to  New  York  Harbor. 
Apr.  29.  Ammumtion  supply  for  the  12-inch  barbette  carriage. 
Apr.  29.  Inspection  report  of  CJol.  Jared  A.  Smith,  Corps  of  Engineers,  relative  to 

defensive  sites  at  San  Diego,  Cal. 
Apr.  29.  Drawings  to  illustrate  the  revised  project  for  defense  of  Gralveston,  Tex. 
Apr.  30.  Indorsement  of  the  Engineer  Department  of  April  29,  1900,  relative  to  the 

emplacement  of  12-inch  guns. 
May     15.  Drawings  to  illustrate  revised  project  of  the  Board  for  defense  of  Port- 
land, Me. 
May    29.  Relative  to  armament  for  defense  of  Fort  Barrancas,  Fla. 
June      3.  On  necessity  of  project  for  defense  of  St.  Augustine,  Fla. 
June      3.  On  rapid-fire  armament  for  defense  of  Charleston,  S.  C. 
June      3.  On  total  armament  for  defense  of  Pensacola,  Fla. 
June    28.  On  the  necessity  of  a  project  for  defense  of  Port  Anseles,  Wash. 
June    28.  Acquisition  of  land  at  Popham  Beach,  Me.,  for  the  defenses  of  the  Kenne- 
bec River. 
June    29.  On  the  submarine  mine  defense  of  the  entrance  to  Chesapeake  Bay  at  Cape 
Henry,  Va. 

The  following  personal  inspections  connected  with  the  duties  of  the 
Board  in  the  past  fiscal  year  were  made: 

On  August  17,  1900,  a  committee  of  the  Board,  consisting  of  Col. 
J.  W.  Barlow  and  Capt.  Edgar  Jadwin,  Cores  of  Engineers,  inspected 
defensive  sites  in  the  narbor  of  Portland,  Me.,  under  orders  from  the 
Chief  of  Engineers  dated  August  13,  19()0. 

On  September  24  and  25,  1900,  a  committee  of  the  Board,  consisting 
of  Col.  Henry  M.  Robert  and  Capt.  Edgjar  Jadwin,  Corps  of  Engi- 
neers, witnessed  the  naval  maneuvers  against  coast  defenses  in  Narra- 
gansett  Bay  under  orders  from  the  Chief  of  Engineens  dated  September 
19,  1900. 

On  February  1,  1901,  Capt.  Edgar  Jadwin,  Corps  of  Engineers, 
visited  the  Dupont  Powder  Works  at  Wilmington,  Del.,  in  connection 
with  the  Board's  plans  for  central  storage  magazines,  under  orders 
from  the  Chief  of  Engineers  dated  January  24,  1901. 

In  addition  to  their  duties  with  The  Board  of  Engineers,  the  officers 
composing  the  same  have  been  otherwise  engaged  during  the  period 
they  have  been  members  in  the  past  fiscal  year  as  follows: 

Col.  Chas.  E.  Suter,  Corps  of  Engineers,  the  president  of  the  Board, 
was  in  charge  of  the  fortifications,  of  the  river  and  harbor  inaprove- 
ments,  and  of  the  construction  of  certain  bridges  in  Boston  Harbor. 
Massachusetts,  and  in  the  district  embraced  in  his  duties  while  stationed 
at  Boston,  Mass. ,  until  May  31, 1901.  He  continues  as  division  engineer 
of  the  Northeast  Division  and  president  of  the  following  Boards:  (a) 
On  harbor  lines  for  the  harbor  of  New  York  and  its  adjacent  waters; 
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(5)  for  the  examination  of  officers  of  the  Corps  of  Engineers  with  the 
view  to  their  promotion,  and  {c)  for  examination  of  officers  of  the  line 
of  the  Army  with  the  view  to  their  transfer  to  the  Corps  of  Engineers, 
under  the  provisions  of  the  act  of  Congress  approved  February  2, 1901. 

Col.  S.  M.  Mansfield,  Corps  of  Engineers,  was  in  charge  of  river 
and  harbor  improvements  and  of  the  construction  of  certain  bridges 
in  the  district  embraced  in  his  duties  while  stationed  at  Cleveland,  Ohio, 
until  Ma}''  8, 1901.  He  is  division  engineer  of  the  Northwest  Division 
and  is  in  charge  of  improvements  in  the  Hudson  River  and  harbors 
thereon,  of  rivers  and  harbors  in  New  Jersey  and  New  York,  and  has 
the  supervision  of  various  bridges  in  the  city  of  New  York  and  of  the 
removal  of  various  wrecks.  He  is  also  a  member  of  the  Board  on 
harbor  lines  for  the  harbor  of  New  York  and  its  adjacent  waters,  and 
of  the  Board  for  examination  of  officers  of  the  Corps  of  Engineers 
with  a  view  to  their  promotion. 

Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  is  in  charge  of  the 
works  of  defense  and  of  river  and  narbor  improvements  and  the  con- 
struction of  bridges  in  the  Delaware  River  at  Philadelphia,  Pa.,  and  is 
a  member  of  the  Board  on  harbor  lines  for  the  harbor  of  Philadelphia. 

Maj.  Sedgwick  Pratt,  Artillery  Corps,  is  stationed  at  Fort  Wads- 
worth,  N.  X.,  and  continues  in  the  performance  of  his  duties  at  that 
post. 

Capt.  Edgar  Jadwin,  Corps  of  Engineers,  has  continued  as  the 
recorder  and  disbursing  officer  of  the  Board  of  Engineers.  He  served 
as  a  member  of  a  Board  to  examine  and  report  upon  the  condition  of 
jetties  and  fortifications  at  Galveston,  Tex.,  and  to  submit  projects  for 
their  repair  and  reconstruction,  and  continues  as  a  member  of  the  Board 
appointed  under  the  provisions  of  the  act  of  Congress  approved  Febru- 
aiy  2,  1901,  for  examination  of  officers  of  the  line  of  tne  Army  with 
a  view  to  their  transfer  to  the  Corps  of  Engineers. 

For  the  Board: 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Colonely  Corps  of  Engineers^  President  of  the  Board. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 
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REPORT  OF  THE  BOARD  ON  TORPEDO  SYSTEM. 


Board  for  Revision  of  the 

Existing  Torpedo  System, 
WiU^^ts  Point,  JV.  Y.,  Jnly  U,  1901. 
General:  I  have  the  honor  to  submit  herewith  annual  report  and 
summary  thereof,  in  duplicate,  upon  the  operations  of  the  Board  on 
existing  torpedo  system  for  the  fiscal  year  ending  June  30,  1901. 
Very  respectfully, 

W.  M.  Black, 
Major,  Corps  of  Enqimeers^  U,  S.  A.^ 

President  oftlie  Board. 
Brig.  Gen.  Geo.  L.  Gillespie, 

Chief  of  Engine^TR.,  TJ.  S,  A, 


report  of  operations  of  the  board  for  the  consideration  of 
the  existing  torpedo  system  for  the  fiscal  year  ending 

JUNE  30,  190L 

The  Board  was  constituted  Januarj'^  30,  1896. 

By  direction  of  the  Chief  of  Engineers,  United  States  Army,  it 
examined  and  reported  upon  papers  as  follows: 

1900. 

Aug.  3.  A  report  of  the  action,  to  date,  of  the  Board  in  the  case  of  the  Halpire 
torp^o  was  submitted. 

Sept.  8.  An  additional  report  upon  the  Halpine  torpedo  waj>  submitted,  in  which  the 
Board  recommendeu  that  if  further  opportunity  were  allowed  Lieutenant 
Halpine  to  furnish  a  torpedo  the  specifications  should  state  full  require- 
ments. 

Nov.  28.  A  mo<lel  of  a  floating  torpedo,  submitted  by  Messrs.  Leins  and  Smith,  Alto 
Pass,  111. 

Dec.  22.  Report  upon  certain  modifications  in  the  adopted  method  of  submarine-mine 
aefense  for  New  Orleans,  La.,  proposed  by  the  officer  in  charge. 

Dec.  22.  Si^ecial  report  upon  the  corrosion  of  the  aluminum  parts  of  circuit  regulators. 
1901. 

Mar.  4.  Report  upon  a  device  for  automatically  signaling  the  approach  of  a  vessel  to 
a  mine  proposed  by  Lieut.  George  Van  Horn  Moseley,  Ninth  United 
States  Cavalry. 

Mar.    4.  An  additional  report  upon  the  submarine-mine  defense  of  New  Orleans,  La. 

Mar.  19.  After  consultation  with  The  Board  of  Engineers  in  New  York  City,  a  report 
upon  the  submarine-mine  defense  of  Cape  Henry,  Virginia,  was  submitted. 

The  Board  still  has  under  consideration  a  new  pattern  of  jointing 
box  and  a  new  pattern  of  circuit-regulator  plug,  proposed  by  Mai. 
John  G.  D.  Knight,  Corps  of  Engineers,  and  a  report  of  Maj.  W.  T. 
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Rossell,  Corps  of  Engineers,  calling  attention  to  defects  in  circuit 
closers  and  regulator  plugs. 

A  recommendation  for  a  reconstitution  of  the  Board  was  forwarded 
by  the  president  June  4. 

Chmiges  in  personnel. — March  18, 1901:  Capt.  Henrv  Jervey,  Corps 
of  Engineers,  was  relieved  from  duty  as  memoer  of  the  Board;  Capt. 
James  F.  Mclndoe,  Corps  of  Engineers,  was  detailed  in  his  stead. 
April  29,  1901:  Maj.  John  G.  D.  Knight,  Corps  of  Engineers,  was 
relieved  from  duty  as  president  of  the  &ard,  and  Maj.  W.  M.  Black, 
Corps  of  Engineers,  was  detailed  in  his  stead. 

Tne  Board  now  consists  of  the  following  officers  of  the  Corps  of 
Engineers,  all  stationed  at  Fort  Totten,  N.  1.: 

Maj.  W.  M.  Black. 
Capt.  James  F.  Mclndoe. 
Capt  Geoi^  P.  Howell. 
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FORTIFICATIONS. 

PISCAL  YEAR   1900-1901. 


3  A. 

DEFENSES  OF  COAST  OF  MAINE. 

Officer  in  charge,  Maj.  Solomon  W.  Eoessler,  Corps  of  Engineers; 
assistants,  Lieut.  Thomas  H.  Jackson,  Corps  of  Engineers,  to  Septem- 
ber 20,  1900,  and  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers,  since 
August  31, 1900;  Division  Engineers,  Col.  George  L.  Gifiespie.  Corps 
of  Engineers  (now  brigadier-general,  Chief  of  Engineers,  Unitea  States 
Army),  to  April  30,  1901,  and  Col.  Charles  K.  Suter,  Corps  of  Engi- 
neers, since  May  9,  1901. 

BAR  HABBOR,    ME. 

Two  8-inch  converted  rifles  and  two  10-inch  smoothbore  guns  were 
mounted  on  temporary  wooden  platforms  for  the  defense  of  this  point 
during  the  war  with  Spain  in  1898.  No  repairs  have  been  made  dur- 
ing the  year. 

The  two  10-inch  guns  were  condemned  in  April  last  and  sold.  The 
two  8-inch  converted  rifles  are  to  be  removed  to  the  nearest  Govern- 
ment reservation,  and  the  remaining  ordnance  stores  are  to  be  sent  to 
Watertown  Arsenal. 

PENOBSCOT  RTVEB,    MAINE. 

The  only  work  during  the  year  in  connection  with  the  fort  proper 
has  been  a  few  small  repairs  and  removing  accumulated  debris.  Three 
old  dilapidated  buildings  were  sold.  Under  an  allotment  of  funds 
from  the  appropriation  for  *' Torpedoes  for  Harbor  Defense,"  a  brick 
storehouse,  66  teet  by  27  feet,  with  traveling  crane,  for  storage  of 
submarine-mining  material  was  constructed  during  the  year.  Only  a 
small  quantity  of  grading  remains  to  be  done,  rlans  and  estimates 
for  two  emplacements  for  6-inch  rapid-fire  guns  on  pedestal  mounts 
have  been  called  for. 

Money  statements, 

PRBSERVATION   AND  REPAIR  OF  FORTIFICATIONS. 

July  1,  1900,  balance  unexpended |694. 61 

June  30,  1901,  amount  expended  during  fiscal  year 176. 43 

July  1,  1901,  balance  unexpended 518. 18 
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TORPBDOES  FOR   HARBOR  DEFENSE. 

Allotted  July  13,  1900 $3,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 2, 414. 63 

July  1,  1901,  balance  unexpended 585.37 

ALLOTMENTS. 

Preservation  and  repair  of  fortifications. 

April20,  1898,  act  March  3,  1897 $160.00 

July  19,  1898,  act  May  7,  1898 600.00 

Torpedoes  for  harbor  defense. 

July  13,  1900,  act  May  25,  1900 3,000.00 

KENNEBEC  RIVER,   MAINE. 

The  only  work  done  during  the  year  consisted  in  repairs.  The 
slopes  and  retaining  walls,  etc. ,  of  the  emplacement  for  one  8-inch 
B.  Li,  rifle  mounted  on  15-inch  smoothbore  carriage,  were  practically 
rebuilt. 

Plans  and  estimates  for  the  construction  of  two  emplacements  for 
6-inch  rapid-fire  guns  on  pedestal  mounts  have  been  called  for. 

The  submarine-mining  material  stored  here  has  been  overhauled  and 
cleaned. 

Mmxey  Htatem^nU 

PRESERVATION   AND   REPAIR   OP   POIWIPICATION8. 

July  1,  1900,  balance  unexpended $788.09 

June  30,  1901,  amount  expended  during  fiscal  year 349. 37 

July  1,  1901,  balance  unexT)ended 438. 72 

July  1,  1901,  outstanding  liabilities 59.68 

July  1,  1901,  lialance  available 379.04 

ALLOTMENT. 

Preservation  aiid  repair  of  fortifications. 

July  24,  1899,  act  March  3,  1899 $1,200.00 

PORTLAND,  ME. 

JFort  Gorges  J  Me. — No  work  was  done  during  the  fiscal  year.  A 
watchman  was  on  duty  throughout  the  year.  All  the  armament  has 
been  either  condemned  or  donated. 

Money  siateineiit. 

PRESERVATION   AND   REPAIR  OF  FORTIFICATIONS. 

Julv  1,  1900,  balance  unexpended $870. 22 

Allotted  May  10,  1901 600.00 

1,470.22 
June  30,  1901,  amount  expended  during  fiscal  year 611. 22 

July  1 ,  1901,  balance  unexpended 859. 00 

July  1,  1901,  outstanding  liabilities 60.00 

July  1,  1901,  balance  available 809.00 
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ALLOTMENTS. 

June9,  1899,  act  May  7,  1898 $600.00 

June  7,  1900,  act  May  25,  1900 800.00 

May  10,  1901,  ai^t March  1,  1901 600.00 

Fori  Scammel^  Me. — No  work  has  been  done  during  the  past  fiscal 
year.  No  regular  watchman  was  kept,  the  place  being  visited  dail  3^  from 
other  work  in  the  vicinity  until  the  armament  was  condemned  and  sold. 
During  the  time  the  purchasers  are  engaged  in  removing  the  old 
ordnance  a  man  is  kept  at  the  fort  to  see  that  no  damage  is  done  to 
slopes,  etc. 

Money  statement, 

PRESERVATION   AND   REPAIR  OP   FORTIFICATIONS. 

July  1,  1900,  balance  unexpended $481. 44 

June  30,  1901,  amount  expended  during  fiscal  year 95. 61 

July  1,  1901,  balance  unexpended 385. 83 

July  1 ,  1901 ,  outstanding  liabilities 30. 80 

July  1 ,  1901,  balance  available 355. 03 

ALLOTMENTS. 

October4,  1898,  act  May  7,  1898 1....  $500.00 

June  9,  1899,  act  May  7, 1898 250.00 

SITE  NO.  1. 

Battery  for  sixteen  12'inch  B,  Z.  mortars. — At  the  beginning  of  the 
fiscal  3'ear  all  carriages  were  assembled  and  mortars  mounted,  but  work 
was  in  progress  on  the  gi'ading  and  sodding  of  the  slopes,  and  the  con- 
struction of  concrete  floors  in  pits  A  and  B  and  concrete  retaining 
walls.     This  work  was  completed  during  the  season  of  1900. 

A  subseauent  allotment  of  $5,000  was  made  for  the  purposes  of  lin- 
ing the  shell  rooms  and  magazines  in  order  to  collect  the  moisture  due 
to  infiltration,  and  for  raising  and  grading  the  floors  in  the  east  half  of 
the  battery. 

This  work  has  been  partially  completed  at  the  close  of  the  year. 

In  the  east  half  of  tne  battery  the  wall  lining  consists  of  a  4-inch 
wall  of  hollow  brick  separated  from  the  concrete  by  a  layer  of  asbestus 
felt.  In  the  other  half  of  the  battery,  it  consists  of  galvanized  cor- 
rugated sheet  steel  supported  on  kyanized  furring  strips. 

The  roof  lining  in  both  cases  is  gsilvanized  corrugated  sheet  steel. 

This  battery  was  transferred  to  the  artillery  March  8, 1901. 

Money  statements, 

OUN   AND   MORTAR  BATTERIRS. 

July  1,  1900,  l)alance  unexpended $18,469.04 

Allotteti  April  8,  1901 5,000.00 

23,469.04 
June  30,  1901,  amount  expended!  during  fiscal  year 18, 575. 84 

July  1 ,  1901 ,  balance  unexpended 4, 893. 20 

July  1,  liK)l,  outstanding  liabilities 1, 655. 11 

July  1 ,  1901 ,  Iwilance  available 3, 238. 09 
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TORPEDOES  FOB  HARBOR  DEFENSE. 

July  1,  1900,  balance  unexpended $732.73 

Allotted  September  5,  1900 9.78 

742.51 
June  30,  1901,  amount  expended  during  fiscal  year 42. 51 

July  1,  1901,  balance  tmexpended 700. 00 

ALLOTMENTS. 

Gun  and  mortar  baUeries, 

Julys,  1896,  act  June  6,  1896 $100,000.00 

December  14,  189«,  act  June  6,  1896 25,000.00 

November  16,  1897,  act  June  6,  1896 10, 000. 00 

February  9,  1 898,  act  June  6, 1896 40, 000. 00 

June  20,  1898,  act  May  7, 1898 17,000.00 

December27,  1898,  actMarch2,  1895 517.29 

December27,  1898,  act  JuneO,  1896 1,336.36 

Dt'cember27,  1898,  act  May  7, 1898 11,146.35 

June  16,  1899,  act  March  3, 1899 1,050.00 

May  4,  1900,  act  July  7,  1898 19,000.00 

April  8,  1901,  act  May  25,  1900 5,000.00 

Torpedoes  for  Juirbor  defense. 

May  1,  1897.  act  March  3,  1897 $3,200.00 

September  5,  1900,  act  March  3,  1897 9.78 

Battery  cmnmavder^s  station, — Work  was  bepfun  in  October,  1900, 
and  pmctically  completed  at  the  close  of  the  fiscal  year.  A  little 
painting  and  carpenter  work  remain  to  be  done. 

Money  statement. 

Allotted  September  26,  190C $4,600.00 

June  30,  1901,  amount  expended  during  fiscal  year 2, 194. 62 

July  1,  1901,  balance  unexpended '. 2, 405. 38 

July  1,  1901,  outetanding liabilities 915.80 

July  1,  1901,  balance  available 1,489.58 

ALLOTMENT. 

Gun  and  mortar  batteries. 
September  26,  1900,  act  May  25,  1900 $4, 600. 00 

Preservation  and  repair  of  fo7*tijicatio)is. — An  allotment  of  $1,000 
was  made  April  19,  1901,  for  the  repair  of  slopes  that  had  been  badly 
washed  by  the  heavy  spring  rains,  and  for  the  loaming  and  seeding  of 
the  front  slopes  of  the  east  half  of  the  battery,  which  nad  been  left  in 
an  unfinished  condition. 

This  work  has  been  completed. 

A  subsequent  allotment  of  $600  was  made  May  10,  1901,  for  minor 
repairs  that  will  be  necessary  from  time  to  time  during  the  ensuing 
year. 
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Mimey  statement. 


July  1,  1900,  balance  unexpended $430. 00 

Allotted  during  fiscal  year 1,630.00 

2,060.00 
June  30,  1901,  amount  expended  during  fiscal  year 987.65 

July  1,  1901,  balance  unexpended 1,072.35 

July  1,  1901,  outstanding  liabilities 373,15 

July  1,  1901,  balance  available 699.20 

ALLOTMENTS. 

August  23,  1899,  act  March  3,  1899 $1,400.00 

April  4,  1901,  act  May  25,  1900 30.00 

April  19,  1901,  act  March  1,  1901 1,000.00 

May  10,  1901,  act  March  1,  1901 600.00 

SITE  NO.   2. 

Emplacetnents  for  Jive  10-inch  B.  Z.  ri^es  on  disappearing  car- 
riages, — Guns  and  carriages  are  mounted  and  in  the  hands  of  the 
artillerv  garrison. 

On  November  8,  1900,  an  allotment  of  $700  was  made  for  installing 
speaking-tube  communication  between  platforms  and  magazines  and 
telephone  connection  between  battery  commanders'  stations  and  the 
telephone  booths.  The  speaking  tubes  have  been  placed  and  material 
is  on  hand  for  the  telephone  lines,  which  are  to  consist  of  iron-armored 
lead-covered  cables  laid  under  ground. 

Money  statement. 

GUN    AND   MORTAR  BATTERIBS. 

July  1,  1900,  balance  unexpended $500.00 

Allottetl  November  8,  1900 700.00 

1,200.00 
June  30,  1901,  amount  expende<l  during  fiscal  year 596. 03 

July  1,  1901,  balance  unexpended 603.97 

ALLOTMBNT8. 

Gun  ami  mortar  batteries. 

November  5,  1892,  act  July  23,  1892 $110,000.00 

September27,  1894,  act  August  1,  1894 5,000.00 

September  25,  1895,  act  March  2,  1895 5,000.00 

July  3,  1896,  act  March  2,  1895,  and  June  6,  1896 65,000.00 

Septemlier  16,  1896,  ai»t  June6,  1896 18,000.00 

August  31,  1897,  act  June  6,  1896 21,000.00 

June  14,  1900,  act  July  7, 1898 500.00 

NovemlHjrS,  1900,  act  July  7,  1898 700.00 

Emplacements  for  two  1^-inch  S,  L.  rifles  on  disappearing  car- 
riages.—yf  ov^  was  begun  on  the  battery  in  March,  1901.  The  exca- 
vation is  now  practically  completed,  the  plant  is  in  opei-ation,  and  617 
cubic  yards  of  concrete  have  been  placed.  The  excavation  consists  of 
1,331  cubic  yards  of  earth  and  839  cubic  yards  of  rock. 

The  plant  includes  a  stone  bin  18  by  40  feet  inside  and  31  feet  hieh, 
a  sand  bin  18  by  18  feet  inside  and  31  feet  high,  a  cement  shed  wit^  a 
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capacity  of  4,000  barrels,  a  5-foot  cylindrical  mixer,  two  60-foot  boom 
derricks,  and  one  75-foot  crane  derrick. 

Sand  and  stone  are  delivered  in  dump  carts  and  placed  in  the  bins 
by  means  of  bucket  conveyors.  Materials  are  conveyed  to  the  top  of 
the  mixer  frame  by  vertical  bucket  elevators,  the  same  elevator  being 
fed  by  a  horizontal  belt  conveyor  running  beneath  the  stone  bin. 

A  25-horsepowcr  engine  is  used  to  run  all  elevators  and  a  second 
engine  of  the  same  capacity  is  used  to  run  the  mixer.  Both  engines 
are  fed  from  a  single  boiler  so  placed  that  the  cement  barrel  staves  may 
be  conveniently  used  as  fuel. 

The  cost  of  the  plant  has  been  $12,614.49,  which  does  not  include 
the  mixer  and  the  two  engines  used  for  mixer  and  elevators,  the  ex- 
cluded items  having  been  transfeiTed  from  other  works. 

Cement  has  to  unload  from  vessels  at  a  point  3  miles  distant  and  be 
hauled  to  the  site  of  the  work  in  teams,  thereby  adding  15  cents  to  the 
cost  of  each  barrel. 

Sand  used  for  concrete  and  fill  has  to  be  hauled  about  3  miles. 

Crushed  rock  is  obtained  from  a  quarry  recently  opened  in  the  vicin- 
ity of  the  work. 

Money  statement, 

GUN   AND   MORTAR   BATTERIES. 

Allotted  November  9,  1900 $130,000.00 

June  30, 1 901,  amount  expended  during  fiscal  year 17, 248. 75 

July  1,1901,  balance  unexpended 112,751.25 

July  1, 1901,  outstanding  liabilities 12,414.17 

July  1, 1901,  balamre  availabh^ 100,337.08 

ALIiOTMENT. 

Gun  and  mortar  batteries. 
November  9, 1900,  act  May  25, 1900 f;i.SO,  000. 00 

Elect/ric  liqlit  and  power  plunt. — The  prepai-ation  of  phins  and  speci- 
fications for  a  central  plant  to  be  used  jointly  for  emplacement  service 
and  post  lighting  has  been  completed.  Contracts  have  been  entered 
into  for  storage  batteries  and  switchboards.  All  bids  for  lx)iler  and 
generator  were  rejected  and  new  proposals  invited  which  are  to  be 
opened  July  5,  1901. 

Work  on  the  power  house  has  been  started  and  the  excavation  there- 
for 80  per  cent  completed.  One  hundred  and  seventy-eight  cu))ic  yards 
of  eartn  and  709  cubic  yards  of  rock  have  been  removed,  the  former 
costing  68  cents  per  cubic  yard  and  the  latter  $1.19  per  cubic  3'ard, 
which,  however,  does  not  include  any  cost  for  plant. 

Money  statement. 

GUN   AND  MORTAK  BATTERIBB. 

Allotted  January  3,  1901 $34,500.00 

June  30,  1901,  amount  expended  during  fiscal  year 2, 173.  79 

Julyl,  1901,  balance  unexpended 32,326.21 

July  1,  1901,  outstanding  liabilities $386.72 

July  1,  1901  amount  covered  by  uncompleted  contracts 5, 377. 00 

5, 763. 72 

Julyl,  1901,  balance  available 26,562.49 
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ALLOTMENT. 

Qun  and  mortar  batteries. 
Januarys,  1901,  act  May  25,  1900 $34,600.00 

(hrUracUi  in  force  duriiuj  Jw'ul  yetir  endirig  Jiuie  30^  1901. 

Name  of  contractor:  H.  B.  Coho  &  Go.     (For  Rwitchboanls. ) 

Date  of  contract:  May  2,  1901. 

Date  of  approval:  May  16,  1901. 

Time  for  completion:  July  19,  1901. 

Price,  $1,677. 

Name  of  contractor:  Sipe  &  Sigler.     (Forawnimulators.) 

Date  of  contract:  May  8,  1901. 

Date  of  approval:  May  28,  1901. 

Time  for  completion:  October  10,  1901. 

Price,  $3,700. 

Emplacements  for  ttco  G-inch  B,  L.  ri;fies  on  pedestal  mounts. — The 
preparation  of  plans  for  this  battery  is  in  progress  and  will  be  com- 
pleted at  an  early  date. 

Money  statement. 

Allotted  Novemlier  9,  1900 $30,000.00 

July  1,  1901,  balance  unexpended 30,000.00 

ALLOTMENT. 

Gun  and  mortar  batteries. 

November  9,  1900,  atit  May  25,  1900 $30,000.00 

Minhuj  casemate. — Plans  have  been  completed  and  approved,  but 
no  field  work  has  yet  been  started.  The  only  expenditures  have  been 
for  tools. 

Miyney  statement. 

Allott4Ml  October  20,  1900 $5,000.00 

June  30,  1901,  amount  expended  durinj*  fiscal  year 15. 04 

July  1,  1901,  l)alam«  unexpended 4,984.96 

ALU)TMENT. 

Torj>edoe8  for  harltor  defense. 
Octolx»r20,  1900,  acl  May  25,  1900 $5,000.00 

IW^ervaiiofi  and  rejyair  of  fort!Jicat!(ms. — An  ji^^arHMiiont  has  been 
entered  into  with  George  Lanzcndoerfer  for  glazing  the  walls  and 
ceilings  of  the  magazine  in  the  five  10-inch  emplacements  in  order  to 
render  them  impervious  to  moisture.  Owing  to  the  continued  illness 
of  Mr.  Ltfinzendoerfer  the  work  has  not  yet  been  started. 

The  work  at  this  site  has  been  in  charge  of  Charles  P.  Williams, 
junior  engineer  inspector. 

Money  statem^ent, 

July  1,  1900,  balance  unexpended $114,67 

Allotte<l  September  21,  1900 1,000.00 

1,114.67 
June  30,  1901,  amount  expended  during  iiscal  year .49 

June  1,  1901,  balance  unexpended 1,114.18 
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ALLOTMENTS. 

l^eservaiion  aiul  repair  of  forlificaiiorut, 

August  18,  1899,  act  March  3,  1899 $12,000.00 

September  21,  1900,  act  May  7,  1898 543.20 

September  21,  1900,  act  March  3,  1899 456.80 

SITE  NO.  3. 

Mght  empUicements  for  8'inch  B.  L.  rifles  on  diaappearw^  carricLges^ 
modd  1896. — ^These  emplacements  are  divided  into  three  batteries. 

Three-ffun  battery  (tirst  battery):  At  the  beginning  of  the  fiscal 
year  work  was  completed,  except  the  sand  portions  of  uie  parapet  and 
some  minor  details.  Carriages  had  been  assembled.  Guns  were  on 
hand,  but  not  mounted. 

During  the  year  work  was  completed,  guns  mounted,  and  battery 
turned  over  to  the  artillery  January  22,  1901. 

Shrinkage  ci-acks  appearing  on  the  platforms,  a  V-shaped  groove 
was  cut  along  the  line  of  the  cracks  and  filled  with  bitumen. 

Two-gun*  battery:  At  the  beginning  of  this  fiscal  year  this  battery 
was  completed,  except  placing  loam  and  minor  details.  Carriages  had 
been  assembled  and  guns  were  on  hand,  but  not  mounted. 

During  the  year  work  was  completed,  guns  mounted,  and  battery 
turned  over  to  the  artillery  under  date  of  January  22,  1901. 

Three-gun  battery  (second  battery):  At  the  beginning  of  the  fiscal 
year  emplacement  rJo.  2  was  practically  completed.  No.  1  nearly  so, 
and  No.  3  about  30  per  cent  completed.  Three  carnages  and  one  gun 
were  on  hand,  but  not  mounted. 

During  the  year  the  batterj'^  was  practically  completed.  Slopes 
have  not  yet  been  covered  with  loam  and  some  excavation  remains  to 
be  done  in  the  roadway  in  rear. 

Three  gun  carriages  were  assembled  and  one  gun  mounted.  A 
second  gun  is  on  hand  and  was  placed  on  the  pampet  ready  for  mount- 
ing as  soon  as  certain  ordnance  work  on  its  carriage  is  completed. 

The  principal  itemH  of  work  on  this  battery  during  the  year  wcto 
2,126  cubic  yards  concrete,  349  cubic  yards  stone  masonry,  and  2,846 
cubic  yards  earth  fill. 

The  rubble  masonry  was  used  in  the  2-foot  walls.  It  was  laid  in 
natural  cement  mortar  1  to  2,  and  cost  in  place  $6.76  per  cubic  yard. 
The  cost  of  concrete,  which  was  machine  mixed,  was  as  follows: 

Platform,  1:3:5  (Portland) per  cubic  yard..  $5.75 

Parapet  and  traverses,  1:3:5 do 5. 58 

Parapet  and  traverses,  1:4:7  (Portland) do 4. 74 

Parapet  and  traverses,  1:3:5  (Rosendale) do 4. 25 

Cement  mortar  finish,  1: 2  (Portland) do 11. 70 

These  prices  do  not  include  the  cost  of  sheathing. 

Permanent  water  supply. — During  the  year  a  wooden  water  tank 
having  a  capacity  of  21,000  gallons  was  erected  and  it  was  connected 
with  the  artesian  well  and  pump  and  with  the  first  three-^n  battery 
and  the  two-gun  battery  by  means  of  a  4-inch  cast-iron  mam. 
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Money  statements, 

GUN  AND  MORTAR  BATTKRIE8. 

For  six  S-inch  emplacements, 

July  1,  1900,  balance  unexpended $18, 423. 43 

June  30,  1901,  amount  expended  during  fiscal  year 16, 403. 28 

July  1,  1901,  balance  unexpended 3, 020. 16 

July  1,  1901,  outstanding  liabilities 136. 09 

July  1,  1901,  balance  available 2,884.06 

For  two  84nch  emplacemenis. 

July  1,  1900,  balance  unexpended $8,698.76 

Allotted  July  31, 1900 12,000.00 

20,698.76 
June  30,  1901,  amount  expended  during  fiscal  year 17, 603. 98 

July  1,  1901,  balance  unexpended 2,994.77 

July  1,  1901,  outstanding  liabilities 767.19 

July  1,  1901,  balance  available 2,227.68 

ALLOTMENTS. 

For  six  S-inch  emplacements. 

** National  Defense!" 

March  18, 1898^  act  March  9, 1898 $150,000 

August  16, 1898,  act  March  9, 1898 90,691 

February  27, 1899, act  March  9,1898 4,309 

March  16, 1899,  act  March  9, 1898 30,000 

Gun  and  mortar  batteries: 

June  29, 1899,  act  March  3, 1899 .* 26,000 

February  26, 1900,  act  July  7, 1898 17,000 

For  two  8-inch  emplacements. 
Gun  and  mortar  batteries: 

July  16, 1898, act  May  7, 1898 $70,000 

July  31, 1900,  act  July  7, 1898 12,000 

.Emplacements  for  two  12-inch  B.  L,  rifles  on  disappearing  car- 
riages,— At  the  beginning  of  the  fiscal  year  the  battery  was  nearly  com- 
pleted and  guns  mounted. 

During  the  year  work  was  completed  and  the  battery  turned.over  to 
the  artillery  under  date  of  April  16,  1901.  Prior  to  the  transfer  one 
of  the  guns  was  dismounted  in  order  that  certain  defects  in  the  mech- 
anism of  the  carriage  could  be  remedied  by  the  Ordnance  Department. 

Money  statement, 

OUN   AND   MOBTAR  BATTBRIB8. 

July  1,1900,  balance  unexpended $1,424.66 

June  30, 1901,  amount  expended  during  fiscal  year 1, 424. 66 

ALLOTMENTS. 

Chin  and  mortar  baUeries. 

March  16, 1897,  act  June  6, 1896 $200.00 

March  27, 1897,  act  June  6, 1896 800.00 

March  27, 1897,  act  March  3, 1897 70,000.00 

Aujfust  13, 1897,  act  March  3, 1897 2, 200. 00 

August  16, 1898,  act  March  3, 1897 36, 800. 00 

October  30, 1899,  act  May  7, 1898 9,000.00 

ENG  1901 45 
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Battery  for  eigU  12-inch  B.  L,  inortars, — At  the  beginning  of  the 
fiscal  year  80  per  cent  of  the  excavation  had  been  made  and  about  15 
per  cent  of  the  concrete  placed.  During  the  year  the  eastern  and  middle 
travei-ses  have  been  completed  except  the  loam  surfacing  and  part  of 
the  sand  fill,  both  mortar  pits  have  been  completed,  and  eight  mortar 
carriages  have  been  assembled. 

In  addition  floors  have  been  laid  in  the  western  traverse  and  the 
heavy  wall  of  this  traverse  brought  up  to  ceiling  level. 

The  principal  items  of  work  during  the  year  were  1,725  cubic  yards 
rock  excavation,  2,186  cubic  yards  earth  excavation,  5,892  cubic  yards 
concrete,  4,407  cubic  yards  sand  fill,  and  2,345  square  yards  asphalt 
watei-proofing  three-fourths  inch  thick. 

The  waterproofing  cost  $1.56  per  square  yard.  The  cost  of  concrete 
mixed  in  a  5-foot  cylindrical  mixer  and  placed  by  derricks  was  as 
follows: 

Walla,  1:4; 8  (Portland) per  cubic  yard..  $4.30 

Roof,  1:3:6  (Portland) ido 6.39 

Roof,  1:2:4  (Rosendale) do....  ^4.33 

Mortar  finish,  1:2  (Portland) do....  10.26 

These  prices  do  not  include  the  cost  of  sheathing. 

Money  statement, 

GUN  AND  MOBTAR  BATTERIBB. 

July  1,  1900,  balance  unexpended $61,533.54 

Allotted  January  14  and  April  8,  1901 21,000.00 

82,533.54 
June  30,  1901,  amount  expended  during  fiscal  year 62, 771. 96 

July  1,  1901,  balance  unexpended 19,761.68 

July  1,  1901,  outstanding  liabilities 3,252.57 

July  1,  1901,  balance  available 16,509.01 

ALLOTMENTS* 

Gun  and  mortar  batteries. 

July  30,  1898,  act  May  7,  1898 $116,000.00 

January  14,  1901,  a(;t  May  25,  1900 20,000.00 

April  8,  1901,  act  May  25,  1900 1,000.00 

Envplaceiiunts  for  two  S-inch  B,L,  rifles  (m  disappearhig  carriages. — 
At  the  beginning  of  the  fiscal  year  the  excavation  had  been  completed. 
During  the  year  the  concrete  portion  of  one  emplacement  was  com- 
pleted and  the  masonry  of  the  other  brought  up  to  ceiling  level,  except 
the  gun  platform,  which  was  completed. 

One  carriage  is  on  hand  but  not  mounted.  No  fill  has  yet  been 
placed.  The  principal  item  of  work  during  the  year  was  3,386  cubic 
yards  of  concrete.    The  cost  of  concrete  was  as  follows: 

Walls,  1:4:8  (Portland) per  cubic  yard..  $4.66 

Platform,  1:3:6  (Portland) do....    6.35 

Parapet  and  traverse,  1:3:5  ( Portland) do 6. 43 

Platforms,  1:3:6  (Portland) do....    4.79 

Parapet  and  traverse,  1:2:4  (Rosendale) do '4.29 

Mortar  finish,  1:2  (Portland) do....  10.32 


These  prices  do  not  include  the  cost  of  sheathing. 

rs. 
sflectc 

/Google 


*  Thirteen  per  cent  of  the  mass  was  deflectors. 

'  Twenty-two  per  cent  of  the  volume  was  deflecton<. 
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Money  statetnent, 

GUN    AND   MORTAR   BATTERIB8. 

July  1,  1900,  balance  unexpended $49,612.11 

Jane  30,  1901,  amount  expended  during  fiscal  year 31, 288. 50 

July  1,  1901,  balance  unexpended 18,323.61 

July  1,  1901,  outstanding  liabilities 3,427.44 

July  1,  1901,  balance  available 14,896.17 

ALLOTMENT. 

Qvm  and  mortar  baUeries, 
March  17,  1899,  act  July  7,  1898 $56,000.00 

Emplacements  for  two  16'pounder  rapid-fire  gtms  on  halanced-pillar 
mounts  (first  hattery.) — At  the  beginning  of  the  fiscal  year  most  of  the 
excavation  had  been  completed. 

During  the  year  the  ffun  platforms  were  built  and  floors  of  maga- 
zines ana  rooms  laid.  Two  guns  and  mounts  are  on  hand  not  mounted 
except  the  base  castings. 

Money  staiennent, 

GUN   AND   MOBTAR  BATTERIES. 

July  1,  1900,  balance  unexpended $9, 554. 58 

June  30,  1901,  amount  exi)ended  during  fiscal  year 1, 125. 09 

July  1,  1901,  balance  unexpended 8, 429. 49 

July  1,  1901,  outstanding  liabilities : 1,074.36 

July  1,  1901,  balance-available 7,355.13 

ALLOTMENT. 

Gun  and  mortar  batteries. 
March  27,  1899,  act  July  7,  1898 $10,000.00 

EmpUicements  for  two  15-vounder  rapid-fire  guns  on  halanced-piUar 
mounts  {second  battery). — Work  was  begun  in  April,  1901.  The  exca- 
vation has  been  completed,  a  concrete  mixer  partly  erected  (to  be  run 
in  connection  with  other  work),  and  track  laid  to  connect  mixing  plant 
and  battery.     Cement  has  been  received  and  stored. 

No  guns  or  mounts  are  on  hand. 

Money  statement, 

GUN   AND   MORTAR  BATTERIES. 

Allotted  during  fiscal  year $9,103.10 

June  30,  1901,  amount  expended  during  fiscal  year 1, 055. 99 

July  1,  1901,  balance  unexpended 8, 047. 11 

July  1,  1901,  outstanding  liabilitieB 1,485.41 

July  1,  1901,  balance  available 6,561.70 

ALLOTMENTS. 

Gnn  and  mortar  batteriea. 

November9,  1900,  act  May  25,  1900 $8,625.00 

May  1,  1901,  act  March  1,  1901 M78. 10 

*  To  cover  cost  of  triangulation  of  Portland  Harbor. 
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Mining  casemate.  No.  1. — Work  was  beeun  April,  1901,  and  has 
consisted  of  earth  and  ledge  excavation  and  lie  removal  of  parts  of  the 
old  casemate  that  interfered  with  the  new.     Excavation  is  completed. 

Money  statement. 

TORPEDOES  FOB  HABBOR  DEFENSE. 

Allotted  March  1, 1901 $5,500.00 

June  30,  1901,  amount  expended  during  fiscal  year 107. 07 

July  1,  1901,  balance  unexpended 5,392.93 

July  1,  1901,  outstanding  liabilitiefl 344.10 

July  1,  1901,  balance  unexpended 5,048.83 

ALLOTMENT. 

TorpedoeifoT  harbor  deferae. 
March  19,  1901,  act  March  1,  1901 15,500.00 

Mining  casemate^  No.  2. — ^Work  was  begun  in  June,  1901,  and  has  con- 
sisted of  earth  excavation  and  the  removal  of  parts  of  the  old  casemate 
that  interfered  with  the  new.     About  half  the  excavation  is  completed. 

Money  statement. 

Allotted  June  15, 1901 14,500,00 

July  1,  1901,  outstanding  liabilities 102.15 

July  1,  1901,  balance  available 4,397.85 

ALLOTMENT. 

Tbrpedoesfor  harbor  defense, 
June  15,  1901: 

Act  March  3,  1899 $76.40 

Act  March  1,  1901 4,423.51 

Mnpla^cem^nts/or  i/wo  S-inch  B.  L.  rifles  on  pedestal  momUs. — Plans 
for  this  battery  have  been  completed  and  approved,  but  no  field  work 
has  yet  been  started. 

Money  statement. 

QUN  AND  MOBTAR  BATTERIES. 

Allotted  June  6,  1901 $25,000.00 

July  1,  1901,  balance  unexpended 25,000.00 

ALLOTMENT. 

Qun  and  mortar  batteries. 
June  26, 1901,  act  March  1, 1901 $25,000.00 

8ITB  NO.  4. 

Emplacements  for  three  lB-povm,der  rapid-Jire  guns  on  halancedrpiUa/r 
mounts. — Plans  for  this  battery  have  been  completed  and  forwarded 
for  approval.     No  funds  have  yet  been  allotted. 

Work  at  this  site  was  in  charge  of  Mr.  Charles  P.  Williams,  junior 
engineer  inspector,  until  January  1, 1901;  since  that  date  in  charge  of 
Mr.  Charles  B.  Hall,  overseer. 
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SITE  NO.  5. 

Emplacements  Nos.  3  and  ^  foi*  two  1^-lnch  rifles  on  disappearing 
cairriages. — At  the  beginning  of  the  fiscal  year  Emplacement  No.  4  was 
practically  completed  to  the  platform  level.  At  Emplacement  No.  3 
the  excavation  was  completed  and  drains  laid.  Emplacement  No.  4  is 
now  completed,  except  placing  loam  on  parapet  and  grading  roadwav. 
Carriage  is  assembled  and  gun  mounted.  Emplacement  No.  3  is  nearly 
completed.  Three  hundred  and  twenty-five  cubic  yards  of  concrete 
and  part  of  the  sand  parapet  are  yet  to  be  placed,  and  the  erection  of 
trolley  rails  and  ammunition  hoists  is  not  completed. 

Including  deflectors  and  mortar  finish,  5,668  cubic  yards  of  concrete 
was  placed  in  these  two  emplacements  during  the  year.  Six  hundred 
and  fifty  square  yards  of  asphalt  was  laid,  and  2,324  cubic  yards  of 
rock  waste  and  sand  were  placed  as  fill. 

Money  statement. 

GUN  AND   MOBTAR  BATTBRIES. 

July  1,  1900,  balance  unexpended $43,939.72 

Allotted  February  13,  1901 10,000.00 

63,939.72 
June  30,  1901,  amount  expended  during  fiscal  year 35, 916. 48 

July  1,  1901,  balance  unexpended 18,023.24 

July  1,  1901,  outstanding  liabilities 3,873.63 

July  1,  1901,  balance  available 14,149.61 

ALLOTMBNTS. 

Qun  and  mortar  baUeries, 

July  13,  1898,  act  May  7,  1898 $110,000.00 

May  4,  1900,  act  July  7,  1898 17,000.00 

February  13,  1901,  act  May  25,  1900 10,000.00 

Jt/rapla^ement  No,  2^  for  one  12-inch  rifle  on  disappearing  carriage. — 
At  the  beginning  of  the  fiscal  year  most  of  the  excavation  and  about 
half  the  drainage  system  was  completed. 

During  the  year  the  following  work  was  done:  Four  hundred  and 
fifty-nine  cubic  yards  rock  excavation,  98  linear  feet  drains,  230  cubic 
yards  loose  rock  fill,  and  337  cubic  yards  concrete  in  floors  and  wall 
foundations.  Forms  for  building  tne  rooms  have  been  erected  over 
half  the  area  of  the  emplacement. 

Money  statement. 

GUN  AND  HORTAB  BATTERIBB. 

July  1, 1900,  balance  unexpended $35,231.93 

Allotted  February  13,  1901  10,500,00 

45,731.93 
June  30,  1901,  amount  expended  during  fiscal  year 8, 175. 58 

July  1,  1901,  balance  unexpended 37,556.35 

July  1,  1901,  outstanding  liabilities 1,151.60 

July  1,  1901,  balance  available    36,404.75 
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ALLOTMENTS. 

Qun  and  mortar  batteries. 

May  23,  1899,  act  March  3,  1899 |52,000.00 

February  13,  1901,  act  May  25,  1900 ^     10,500.00 

Emplacements  Nos.  3  and  ^,  for  10-inch  rifles  on  disappearing  car- 
riages,— At  the  beginning  of  the  fiscal  year  Emplacement  No.  4:  had  been 
brought  up  to  roof  level.  The  battery  is  now  practically  completed, 
barring  the  right  flank  traverse,  the  construction  of  which  nas  been,  for 
reasons  of  economy,  postponed  until  work  on  the  adjacent  6-inch 
battery  is  begun. 

Both  carriages  are  assembled  and  both  guns  in  their  trunnions. 

The  work  of  the  year  included  4,631  cubic  yards  of  concrete,  523 
square  yards  of  asphalt,  and  5,133  cubic  yards  of  sand  fill. 

.WorK  on  the  above-mentioned  emplacements  at  Site  No.  4  was  car- 
ried on  simultaneously  by  means  of  a  central  stone-crushing  and  con- 
crete-mixing plant,  and  unit  prices  have  been  computed  for  the  work 
as  a  whole. 

The  following  table  shows  the  cost  of  the  principal  items  of  work 
during  the  year.     Prices  do  not  include  first  cost  or  plant: 

1,245  square  yards  asphalt  mastic  three-fourths  inch  thick.,  .per  square  yard..  $1. 02 

262  square  yards  P.  and  B.  paint do 20 

9,351  cubic  yards  rock  (crushing) per  cubic  yard..      ,43 

1,716  cubic  yards  concrete  (Rosendale) ao 3.78 

7,567  cubic  yards  concrete  (Portland) do 4. 52 

499  cubic  yards  deflectors do 1. 02 

744  cubic  yards  mortar  ( Portland) do 8. 32 

Money  statemen;t. 

OUN  AND  MOBTAR  BATTBRIBS. 

July  1,  1900,  balance  unexpended (37,658. 57 

June  30,  1901,  amount  expended  during  fiscal  year 30,340.02 

July  1,  1901,  balance  unexpended 7,318.55 

July  1,  1901,  outstanding  liabilities 5,395.03 

July  1,  1901,  balance  available 1,923.52 

ALLOTMENTS. 

Qun  and  mortar  batteries, 

July  25,  1898,  act  July  7,  1898 -• $92,000.00 

May  4,  1900,  act  July  7,  1898 26,000.00 

Th7'ee  etnplacenxents  for  16-poimder  rapidrfl/re  guns  on  hala/rvced-pHlar 
mounts. — At  the  beginning  of  the  fiscal  year  the  excavation  was  com- 
pleted, some  fill  placed,  drains  laid  and  parts  of  the  foundations  built. 

The  battery  has  been  completed. 

The  following  table  shows  the  cost  of  the  work.  There  were 
practically  no  expenditures  for  plant,  use  having  been  made  of  plant 
purchased  for  construction  of  the  10-inch  and  12-inch  batteries. 
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Materials  and  labor. 

Roadway $923.70 

Drains,  including  G8i  cubic  yaida  ruck  excavation 463. 44 

Earth  excavation,  290  cubic  yards,  at$0.683 198.24 

Rock  excavation,  exclusive  of  drains,  1,932  cubic  yards,  at  $2.442 4, 717. 95 

Concrete,  921  cubic  yards,  at  $6.893 6,348.68 

Asphalt,  72  square  yards,  at  $0.9622 69.28 

Iron  work  (stairs,  beams,  hand  rails,  etc. ) 1, 175. 65 

Doors 118.71 

Armament  (receiving,  moimting,  and  care  of  guns) 94. 57 

Earthwork  fill,  893  cubic  yards,  at$0.594 530.45 

Earthwork  CTading  and  turfing,  356  square  yards,  at  $0.355 126. 36 

Removing  plant  and  clearing  up 60.79 

June  30,  1901,  total  expended 14,817.82 

Balance 182.18 

15,000.00 
Money  stdtement. 

OUN  AND  MORTAB  BArTERIBB.  . 

July  1,  1900,  balance  unexpended $5,021.20 

Allotted  July  31,  1900 2,000.00 

7,021.20 
June  30,  1901,  amount  expended  during  fiscal  year 6,835.27 

July  1,  1901,  balance  unexpended ^ 185.93 

July  1,  1901,  outstanding  liabilities 3.75 

July  1, 1901,  balance  available 182.18 

ALLOTMENTS. 

Qun  and  mortar  batteries, 

February  1,  1899,  act  July  7,  1898 $13,000.00 

July  31,  1900,  act  July  7,  1898 2,000.00 

AnnaTnent — The  following  table  shows  the  cost  of  handling,  earing 
for,  and  mounting  guns  and  carriages: 

Twelve-inch  rifle^  No.  £8^  model  1896: 

Beceiving  and  placing  on  blocks $60. 00 

Cleaning  and  care,  seven  months 50. 25 

Appliances  for  moving 143. 59 

$253.84 

Twelve-inch  riJUy  No,  IS,  model  1895: 

Receiving  and  placing  on  blocks 60.00 

Moving  and  mounting 280. 87 

Cleaning  and  care,  seven  months 50. 25 

391. 12 

Twelve-inch  disappearing  carriaae^  No,  18: 

Receiving  and  placing  on  blocks 175. 04 

Cleaning  and  care,  seven  months 332. 25 

507.29 

Twelve-inch  disappearing  carriaae,  No.  13: 

Receiving  and  placing  on  blocks 169.38 

Moving  and  assembling 759. 99 

Cleaning  and  care,  eighteen  months 394. 84 

1,324.21 

Ten-inch  rijle,  No,  19,  model  1896: 

Receiving  and  placing  on  blocks 71. 81 

Moving  and  mounting 152. 25 

Cleaning  and  care,  fifteen  months 36. 16 

260. 22 
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Ten- inch  rifU,  No.  17 ^  model  1895: 

Receiving  and  placing  on  blocks $71. 81 

Moving  and  mounting 117. 05 

Cleaning  and  care,  fifteen  months 21. 46 

1210.32 

Ten-iruch  disappearing  camage^  No.  67: 

Receiving  and  placing  on  blocks. 199, 10 

Moving  and  assembling ^ 460. 45 

Cleaning  and  care,  twenty-one  months 210. 60 

870. 15 

Ten-inch  disappearing  carriagBj  No.  68: 

Receiving  and  placing  on  blocks 202. 46 

Moving  and  assembling 417. 60 

Cleaning  and  care,  eighteen  months 226. 30 

845.36 

Work  at  this  site  was  in  charge  of  Lieut.  Thomas  H.  Jackson,  Corps 
of  Engineers,  until  Septenoiber  20;  1900;  since  that  date  in  charge  of 
Mr.  Thomas  Robinson,  assistant  engineer. 

RANGE-FINDING  STATIONS. 

Battery  coinmand^f^  stations. — At  Sites  No.  1  and  No.  3,  seven  high- 
site  range  and  position  finder  stations  have  been  authorized  and  the 
plans  therefor  approved. 

The  two  at  Site  No.  1  are  entirely  completed.  At  Site  No.  3  the 
excavation  has  been  completed  for  the  five  stations  and  the  foundation 
of  one  of  them  is  completed. 

Money  staiemeTd, 

GUN  AND  MOBTAR  BATTERIES. 

July  1,  1900,  balance  unexpended 15,568.00 

Allotted  December  20,  1900 4,000.00 

9,568.00 
June  30,  1901,  amount  expended  during  fiscal  year .. ^ 95.59 

July  1,  1901,  balance  unexpended i 9, 472. 41 

July  1,  1901,  outstanding  liabilities 391.30 

July  1,  1901,  balance  available 9,081.11 

ALLOTMENTS. 

Qua  and  mortar  batteries. 

Aprils,  1899,  act  July  7,  1898 $9,000.00 

December  20,  1900: 

Act  July  7,  1898 1,500.24 

Act  May  25,  1900 2,499.76 

Temporu/y  stations  for  range  and  position  finders. — By  Department 
indorsement  of  June  11,  1901,  the  construction  of  two  temporary 
stations  was  authorized,  one  at  Site  No.  4,  for  Lewis  type  A  instru- 
ment, and  one  at  Site  No.  1,  for  base-end  instruments.  Tne  former  is 
completed,  and  the  latter  will  be  constructed  in  the  near  future. 
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Money  stdtement, 

GUN   AND   MORTAR  BATTERIES. 

Allotted  June  11,  1901 $100.00 

July  1,  1901,  outstanding  liabilities 30.50 

July  1,  1901,  balance  available , 69. 50 

TORPEDO   DEFENSE. 

Torpedo  material. — The  torpedo  material  for  the  district  has  been 
cared  for,  and,  as  needed,  overhauled  and  cleaned,  under  allotments 
from  appropriation  for  ''Preservation  and  Repair  of  Fortifications." 

Money  statement. 

July  1,  1900,  balance  unexpended $35. 49 

Allotted  May  10,  1901 : 150.00 

185.49 
June  30,  1901,  amount  expended  during  fiscal  year 91. 47 

July  1,  1901,  balance  unexpended 94.02 

July  1,  1901,  outstanding  liabilities 68. 58 

July  1,  1901,  balance  available 25.44 

Torpedoes  for  ha/rhor  defense^  January  i,  1899. — An  allotment  of 
12.01  was  made  September  5, 1900,  from  this  appropriation  to  provide 
for  payment  of  outstanding  liabilities  for  telegrams. 


Money  atatemeni. 

k1  during  tiscal  year . 

Two  Treasury  settlements,  aggregating  $1.41,  for  accounts  for  tele- 
grams were  also  made  from  this  appropriation  during  the  year. 


Allotted  September  5,  1900 $2.01 

June  30,  1901,  amount  expended  during  liscal  year 2. 01 


SI7PPLIES  FOB  SEACOAST  DEFENSES. 

Under  funds  allotted  for  the  purpose,  a  small  quantity  of  supplies 
has  been  furnished  post  commanders  on  requisitions  approved  by  the 
Chief  of  Engineers. 

Money  statement. 

July  1,  1900,  balance  unexpended |>600.00 

June  30,  1901,  amount  expended  during  fiscal  year 30. 68 

July  1,  1901,  balance  unexpended 569.32 


3  B. 

DEFENSES  OF  PORTSMOUTH,  N.  H. 


Officers  in  charge,  Maj.  Walter  L.  Fisk,  Coi-ps  of  Engineers,  until 
December  15j  1900,  and  Capt.  Harry  Taylor,  Corps  of  Engineers,  since 
that  date;  Division  Engineers,  Col.  George  L.  Gillespie,  Corp  of 
Engineers  (now  brigadier-general,  Chief  of  Engineers,  u  nited  States 
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Army),  until  April  30,  1901,  and  Col.  Charies  R.  Suter,  Corps  of 
Engineers,  since  May  9,  1901. 

Emplacem-enU  for  two  8-inch  guns  on  disappearing  ca/rriages, — This 
battery,  which  was  built  under  contract,  was  completed  with  the 
exception  of  the  electric-lighting  plant  and  turned  over  to  the  troops 
during  the  fiscal  year  1899.  A  mming  casemate  which  had  been  built 
in  connection  with  the  batteiy  had  also  been  completed  at  a  total  cost 
of  $3,833.60. 

Money  staiemeTd. 

July  1,  1900,  balance  unexpended $4,088.81 

June  30,  1901,  amount  expended  during  fiscal  year 1.61 

July  1,  1901,  balance  unexpended 4,087.20 

July  1,  1901,  outstanding  liabilities 15. 04 

July  1,  1901,  balance  available 4,072.16 

Emplacements  for  three  10-vnch  guns  on  disappearing  carriages. — 
At  the  beginning  of  the  fiscal  year  a  wharf  baa  been  built  and  a  rail- 
road, 36-inch  gauge,  connecting  the  wharf  with  all  parts  of  the  work 
had  been  laid.  The  necessaiy  buildings  had  been  built  and  the  plant 
installed.  The  excavation  was  completed,  about  one-third  of  the  earth 
fill  was  in  place,  and  about  one-third  of  the  concrete  was  in  place. 

The  wort  was  carried  on  continuously  through  the  summer  and  fall 
months,  although  it  was  delayed  somewhat  on  account  of  the  failure  of 
the  water  supply  due  to  the  extreme  dryness  of  the  season.  The  water 
supply  on  the  reservation  is  insufBcient  and  the  water  used  was  ob- 
tained from  a  small  pond  near  the  work  until  it  failed,  when  water  was 
bought  in  Portsmouth  and  transported  by  boat  to  the  work. 

The  concrete  work  was  completed  the  last  of  October  with  the  excep- 
tion of  about  15  cubic  yards  tor  floors  under  the  anmiunition  hoists. 

During  the  months  of  November  and  December,  1900,  and  January 
and  February,  1901,  a  small  force  of  men  was  employed  in  erecting 
ironwork,  such  as  trolly  beams  and  railings,  and  in  hanging  the  doors 
and  in  covering  the  loading  platforms,  parapet  wall,  and  rear  wall  of 
the  emplacements  with  a  waterproof  solution,  moving  the  carriages, 
and  storing  the  plant.  Work  was  closed  on  tne  last  of  February  for 
the  season.  Mr.  J.  W.  Walker,  overseer,  was  in  local  charge  of  the 
work  up  to  February  28,  1901. 

Work  was  resumed  the  last  of  March,  1901,  and  has  been  carried  on 
without  delay  up  to  June  30,  1901.  The  work  consisted  in  erecting  the 
ammunition  hoists,  completing  the  eai*th  fill  in  the  parapet,  assemUing 
and  mounting  the  gun  carriages,  demolishing  two  concrete  magazines 
of  the  old  work  which  were  m  the  field  of  fire  of  the  present  Imtterv, 
cleaning  up  and  grading  in  front  and  rear  of  the  battery,  grading  the 
slope  in  rear  of  the  battery,  and  taking  down  and  storing  the  plant 
used  on  the  work.  On  June  30  the  above  had  nearly  all  teen  accom- 
plished and  the  battery  itself  was  practically  completed,  with  the  excep- 
tion of  seeding  the  slopes  and  some  cleaning  up  of  the  site  of  the  plant 
and  grounds  near  the  work  and  making  a  road  to  connect  witn  the 
roadway  in  rear  of  the  battery. 

Two  10-inch  B.  L.  rifles  have  been  received,  and  the  carriages  are 
ready  to  receive  them  when  some  changes  which  are  being  made  by 
the  Ordnance  Department  are  completed. 

The  cost  of  the  work,  excluding  the  expenses  of  the  general  office 
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chargeable  against  this  work,  up  to  June  30,  1901,  was  $146,830.86, 
and  this  amount  is  made  up  from  the  following  items: 

Superintendence |9, 330. 50 

Permanent  plant,  tools,  etc 21 ,  991. 02 

Installation  of  plant 2,580.56 

Temporary  structures 4, 295. 98 

Buildings 2,859.84 

Excavation 9,193.99 

Drainace  system 2, 687. 53 

Rock  filling  under  floors 715. 56 

Concrete,  9,870  cubic  yards 63,148.69 

Embankment 5,746.47 

Doors 486.91 

Steel  beams,  railings,  etc 6, 956. 89 

Ammunition  hoists 4, 688. 92 

Painting  ironwork  and  waterproofing  concrete 436.81 

Wharf.. 5,325.56 

Moving  and  assembling  carriagee 1, 519. 41 

Maintenance  of  plant ^ 4,866.22 


Total 146,830.86 

The  cost  per  cubic  yard  of  concrete  in  place  was  $6,397+,  and  was 
made  up  of  the  following  items: 

Cement |3.493-f 

Sand 476+ 

Stone 568+ 

Coal,  water,  oil,  etc 232+ 

False  work  (forms) 548+ 

Mixing 266+ 

Placing 510+ 

Rammihg 147+ 

Testing  cement 143+ 

Trimming  and  dressing  concrete 014+ 

Total 6.397+ 

Since  work  was  resumed  in  March,  1901,  it  has  been  under  the  imme- 
diate charge  of  Mr.  W.  F.  Robinson,  assista,nt  engineer,  with  Mr.  C.  F. 
Woodbury,  overseer,  in  local  charge. 

Money  stateTnent, 

July  1,  1900,  balance  unexpended $68,020.28 

November  26,  1900,  additional  allotment 12,000.00 

80,020.28 
June  30,  1901,  amount  expended  during  fiscal  year 73, 655. 61 

July  1,  1901^  balance  unexpended 6,364.67 

July  1,  1901,  outstanding  liabilities 2,971.75 

July  1,  1901,  balance  available 3,392.92 

Ckmira4A  in  force  during  fiscal  year. 


Contraclor. 


Waldo  Bros.,  Bos- 
ton, Maas. 


Article. 


Price  per 
barrel. 


"Atlas"  Port- 
land cement. 


12.24 


Entered 
Into. 


ApprovcKi. 


Apr.  28, 1900 


May  14. 1900 


Com- 
mence. 


Complete. 


Nov.    1,1900 


Ernplacenieiits  for  two  12 -inch  guns  on  disam)€arl/ng  carriages, — A 
preliminary  allotment  of  |2,000  was  made  April  15,  1901,  for  drilling 
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an  artesian  well  for  obtaining  water  for  use  in  construction  of  these 
emplacements,  and  at  the  close  of  the  fiscal  year  the  well  had  been 
drilled  to  a  depth  of  185  feet.  Plans  and  estimates  for  the  battery 
were  submittea  and  at  the  close  of  the  year  were  awaiting  the  action 
of  the  Department. 

Money  statement. 

April  15,  1901,  amount  allotted 12,000.00 

July  1,  1901,  outatanding  liabilities 925.00 

July  1,  1901,  balance  available 1,075.00 

Cable  ta/nk. — At  the  close  of  the  last  fiscal  year  a  cable  tank  had  been 
completed,  with  the  exception  of  gutters  ana  pi-oviding  means  for  fill- 
ing the  tank.  During  tne  year  the  gutters  nave  been  placed  and  a 
cistern  for  a  water  supply  for  the  tank  nas  been  built  under  the  torpedo 
storehouse.  The  installation  of  a  pump  for  transferring  water  to  the 
tank  yet  remains  to  be  done. 

Money  stcUemenL 

July  1,  1900,  balance  unexpended $317.90 

April  2,  1901,  additional  allotment 300.00 

17.90 
June  30,  1901,  amonnt  expended  during  fiscal  year 12.53 

July  1,  1901,  balance  unexpended 605.37 

July  1,  1901,  outstanding  liabilities 505.37 

July  1,  1901,  balance  available 100.00 

Torpedo  storehouse. — An  allotment  was  made  July  13,  1900,  for  the 
construction  of  a  torpedo  storehouse,  and  at  the  close  of  the  fiscal  year 
the  building  was  completed  with  the  exception  of  a  few  minor  details 
and  the  installation  of  a  traveling  crane  for  handling  the  torpedo 
material.  The  building  is  of  brick,  72  by  82  feet,  with  slate  roof,  and 
has  a  cistern  underneath  of  about  15,000  gallons  capacity  for  the  stor- 
age of  water  for  the  cable  tank. 

Money  statement. 

July  13,  1900,  amount  allotted 15,000.00 

April  2,  1901,  additional  allotment 700.00 

5,700.00 
June  30,  1901,  amount  expended  during  fiscal  year 10. 00 

July  1,  1901,  balance  unexpended 5,690.00 

July  1,  1901,  outstanding  liabilities 4,910.63 

July  1,  1901,  balance  available 779.37 

Fort  Mc  Clary ^  Me. — The  work  under  allotments  for  preservation 
and  repair  pertaining  to  this  fort  consisted  in  overhauling  and  caring 
for  the  torpedo  material  and  in  preparing  the  surplus  and  unservice- 
able material  for  shipment  to  the  Engineer  Depot  preparatory  to  trans- 
ferring the  serviceable  material  to  the  artillery. 
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Money  statement, 

July  1,  1900,  balance  unexpended $534. 71 

June  30,  1901,  amount  expended  during  fiscal  year 198. 46 

July  1,  1901,  balance  unexpended 336. 25 

Fort  Constitution^  N,  H. — ^The  work  done  at  this  fort  under  allot- 
ments for  preservation  and  repair  consisted  in  repairing  the  wharf 
and  constructing  a  landing  stage,  reshingling  and  painting  engineer 
office  building,  and  repairing  roadway  to  reservation. 

Money  statement. 

July  1,  1900,  balance  unexpended $914.51 

Auguflt20,  1900,  amount  allotted 345.00 

1,259.51 
June  30,  1901,  amount  expended  during  fiscal  year 832.56 

July  1,  1901,  balance  unexpended 426. 96 


3C. 

BOSTON  HARBOR,  MASSACHUSETTS. 

Officers  in  charge,  Col.  Charles  R.  Suter,  Corps  of  Engineers,  until 
May  31 ,  1901,  after  which  date  in  charge  of  Capt.  Harry  Taylor,  Corps 
of  Engineers,  to  whom  the  works  were  transferred  through  Lieut.  Col. 
William  S.  Stanton,  Corps  of  Engineers;  assistant,  Lieut.  Robert  R. 
Raymond,  Corps  of  Engineers;  Division  Engineer,  Col.  Charles  R. 
Suter,  Corps  of  Engineer,  since  May  31,  1901. 

srrE  NO.  1. 

EinploGem^nts  for  Jive  lO-vnoh  gwns  on  disappearing  carrtages. — 
Funds  have  been  allotted  as  follows: 

Septembers,  1890 150,000.00 

December  12,  1891 106,194.05 

August  16,  1895 35,138.16 

August  16,  1895 7,000.00 

August  16,  1895 9,000.00 

August  16,  1895 2,000.00 

Augu8t2,  1898 3,800.00 

May  15,  1899 : 3,000.00 

May  31,  1899 2,500.00 

Total 218,632.21 

Withdrawn  March  29,  1894 4,300.00 

214,332.21 

Of  this  amount  1214,147.60  has  been  expended  up  to  July  1,  1900, 
leaving  a  balance  available  of  1182.71. 

Emplacements  Nos.  3  and  4  were  begun  and  partially  completed 
under  the  appropriation  for  '*  National  Defense." 

At  the  beginning  of  the  fiscal  year  the  guns  were  mounted  and  the 
emplacements  were  complete  with  the  exception  of  the  road  in  rear  of 
the  battery.     During  the  year  the  concrete  plant  used  for  constructing 
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these  and  other  emplacements  was  removed,  but  the  completion  of  the 
road  was  postponea  to  await  the  result  of  a  study  of  the  general  prob- 
lem of  grading  the  post 

Money  statement. 

July  1,  1900,  balance  available $182.71 

Expended  during  the  fiscal  year 129.64 

Deposited  to  the  credit  of  United  States  Treasurer 53.07 

Empldcements  for  two  W-inch  guns  on  (Uso/ppearing  carri'Oges, — 
These  emplacements  were  authorized  June  4,  1898.  Plans  were  sub- 
mitted to  the  Chief  of  Engineers  October  19,  1898,  and  resubmitted, 
changed  in  some  details,  December  28, 1898. 

The  gun  platforms  rest  upon  concrete  masses  placed  upon  natural 
ground  in  front  of  the  old  scarp  wall,  the  magazines  and  other  rooms 
being  placed  in  the  casemates  of  the  old  work. 

At  the  beginning  of  the  fiscal  year  the  concrete  was  completed  except 
the  gun  platforms,  which  were  omitted  to  allow  the  mass  of  concrete 
upon  which  they  stand  to  settle  and  come  to  a  position  of  rest.  The 
earth  cover  of  the  parapet  was  also  nearly  complete. 

During  the  year  the  platforms  were  completed  and  the  armament 
was  mounted  by  hired  labor. 

No  settlement  has  taken  place.  The  earth  parapet  was  completed, 
but  is  still  settling  and  will  probably  require  grading  in  the  luture. 
On  account  of  the  large  drainage  area  of  the  superior  slope  trouble 
was  experienced  with  slides  on  the  exterior  slope.  To  remedy  this  a 
trench  was  cut  just  above  the  exterior  crest,  in  which  tile  drain  with 
open  joints  was  laid.  The  trench  was  then  filled  with  travel  and  sand. 
]No  slides  have  occurred  since  this  drain  was  completea. 

Two  ammunition  cranes  were  installed  for  -each  gun.  These  con- 
sist of  davits  of  steel  I-beam  section  with  cast-iron  gudgeons  and  bush- 
ings, resting  in  cast-iron  steps  and  wrought-iron  collars  bolted  to  the 
face  of  the  parade  wall.  The  general  form  is  similar  to  that  of  the 
usual  crane,  but  the  weight  is  much  less,  while  the  strength  and  rig- 
idity are  greater  and  the  cost  is  less  than  one-half.  (See  report  on 
technical  details  of  fortification  works  in  Boston  Harbor,  Appen- 
dix 4  B.) 

The  following  allotments  for  the  work  have  been  made: 

Januarys,  1899,  act  of  May  7,  1898 $123,000 

March  3,  1900.  act  of  March  3,  1897 5,772 

May  4, 1900,  actof  July  7,  1898 7,488 

June  27,  1900,  actof  July  7,  1898 •  1,027 

June  27,  1900,  act  of  May  25,  190(t 1,473 

Augustie,  1900,  act  of  May  25,  1900.. 3,400 

November  20,  1900,  actof  July  7,  1898 2,000 

Total..: 144,160 

Money  statement. 

July  1,  1900,  balance  available $10,917.26 

Allotted  since 5,400.00 

16,317.26 
Expended  during  the  fiscal  year 16, 280. 16 

July  i,  1901,  balance  available 37.  ID 
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Battery  of  three  IB-vownder  rapid-fire  guns, — ^This  battery  was 
authorized  by  the  Chiei  of  Engineers  jfovember  1, 1898,  and  the  plans 
were  approved  June  23,  1899. 

The  following  allotnaents  for  its  construction  were  made  from  the 
appropriation  for  ''Gun  and  Mortar  Batteries:" 

June  23,  1899,  act  of  July  7,  1898 $9,300 

October  20, 1899,  act  of  July  7, 1898 2,200 

DecemberO,  1899,  actof  July  7,  1898 800 

February  19,  1900,  act  of  July  7,  1898 460 

Total 12,750 

At  the  beginning  of  the  fiscal  year  the  battery  was  complete,  the 
armament  mounted,  and  the  work  was  turned  over  to  the  artillery. 
During  the  year  all  outstanding  liabilities  were  settled. 

Money  Htateinent, 

July  1,  1900, balance  available $11.62 

Expended  during  the  fiscal  year 11. 62 

Range-finder  stations, — A  plan  and  estimate  for  a  range-finder 
station  was  submitted  to  the  Chief  of  Engineers  July  5,  1899.  This 
was  returned  approved  .July  8,  1899.  The  station  was  intended  to 
be  built  for  the  control  of  one  battery,  but  as  this  location  was 
found  to  interfere  with  the  future  construction  of  a  gun  emplacement 
contemplated  by  the  existing  project  for  the  defense  of  Boston  Harbor 
the  construction  of  the  fire  commander's  station  was  authorized  July 
24,  1899. 

The  construction  of  two  additional  range-finder  stations  was  author- 
ized June  13,  1900. 

The  following  allotments  were  made  from  the  appropriation  for 
''Gun  and  Mortar  Batteries:" 

Julv8,1899,actof  July  7,  1898 $4,180 

February  19, 1900,  act  of  July  7,  1898 425 

June  13,  1900,  act  of  May  25,1900 8,400 

October  18, 1900, act  of  May  26,1900 3,600 

February  11, 1901,  act  of  May  25,1900 420 

Total 17,025 

At  the  beginning  of  the  fiscal  year  one  station  was  complete.  This 
station  was  turned  over  to  the  artillery  October  24,  1900. 

During  the  year  the  other  two  stations  were  completed.  These 
stations  are  of  brick,  with  independent  concrete  piers  for  the  instru- 
ment foundations.  The  roofs  are  of  concrete  and  glass  sidewalk  con- 
struction. Floors  are  of  concrete,  supported  on  beams  of  concrete 
and  twisted  steel. 

Money  statements. 

ONE  OTATION. 

July  1,  1900,  balance  available $89.67 

Expended  during  the  fiscal  year 89. 57 

TWO  STATIONS. 

July  1,  1900,  balance  available $8,400.00 

Allotted  since 4,020.00 

12,420.00 
Expended  during  the  fiscal  year 12,420.00 
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Underground  conduit  system. — ^The  construction  of  this  system  of 
conduits  was  authorized  bv  the  Chief  of  Engineers  October  9, 1899. 

The  system  consists  of  four  vitrified  ducts  set  in  concrete  at  a  depth 
of  at  least  3  feet,  with  manholes  at  convenient  intervals  for  drawing  in 
the  wires.  A  manhole  is  placed  in  the  immediate  vicinity  of  each 
emplacement  or  range-finder  station,  from  which  branches  are  conven- 
iently run.  An  open-joint  tile  drain  running  below  the  ducts  and 
connecting  and  draining  the  manholes  has  proved  of  great  value. 
Plans  were  approved  October  9,  1899. 

Allotments  for  the  work  were  made  as  follows  from  the  appropria- 
tion for  ''Gun  and  Mortar  Batteries:" 

October  9,  1899,  act  of  Jul v  7,  1898 $7,000 

June  14,  1900,  actof  May  25,  1900 2,250 

Total :..    9,250 

At  the  beginning  of  the  year  about  3,000  feet  of  the  system  was 
complete. 
During  the  year  the  system  was  completed. 

Money  statement. 

July  1,  1900,  balance  available $2,687.95 

Expended  during  the  fiscal  year 2,687.95 

Central  electrui'ligktmg  plant. — ^The  plans  for  this  work  were 
approved  November  15,  1899,  and  the  expenditure  of  110,000  for  the 
installation  of  the  plant  was  authorized.  A  description  of  the  plant 
is  contained  in  the  last  annual  report.  At  the  beginning  of  the  fiscal 
year  the  plant  was  complete  in  all  respects.  It  was  turned  over  to  the 
artiUery  December  1,  1900. 

Money  statement. 

July  1,  1900,  balance  available $44.14 

Expended  during  the  fiscal  year 44.14 

Mounting  guns. — This  work  consisted  in  mounting  two  12-inch 
B.  L.  rifles  on  disappearing  carriages,  model  1897. 

The  following  allotments  were  made  from  the  appropriation  for 
*'Gun  and  Mortar  Batteries:" 

June  27,  1900,  act  of  July  7, 1898 $1,027 

June  27,  1900,  act  of  May  25,  1900 1,473 

February  11,  1901,  act  of  March  3,  1899 440 

Total 2,940 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done.  During 
the  year  the  guns  and  carriages  were  moved  from  the  position  near  the 
wharf,  where  they  had  been  placed  by  the  contractor  for  their  trans- 
portation, and  mounted  in  the  emplacements  ready  for  service.  The 
work  was  performed  by  hired  labor,  ordinary  methods  being  employed. 

Money  statement. 

July  1,  1900,  balance  available $2,500.00 

Allotted  since 440. 00 

2,940.00 
Expended  during  the  fiscal  year 2, 897. 52 

July  1,  1901,  balance  available 42,48 
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SITE  NO.  2. 

ETnplcbcements  for  five  10-inch  guns  on  disappearmg  carriages, — 
Allotments  for  these  emplacements  were  made  as  follows: 

November  17,  1892,  act  of  July  23,  1892 $58,000.00 

August  16,  1895,  act  of  March  2,  1895 16,174.75 

August  16,  1895,  act  of  March  2,  1895 5,500.00 

June  30,  1896,  act  of  June  6,  1896 100,000,00 

November  7,  1896,  act  of  June  6,  1896 52,200.00 

June23,  1897,  act  of  March  3,  1897 45,000.00 

June25,  1901,  act  of  March  1,  1901 10,500.00 

Total 287,374.75 

March  3,  1900,  withdrawn 960.30 

Balance 286,414.45 

At  the  beginning  of  the  year  the  work  was  complete,  except  in  rear 
of  Emplacement  4,  where  the  ground  was  occupied  by  the  lignt-house, 
and  all  armament  was  mounted. 

During  the  year  the  light-house  was  removed  by  the  Treasury 
Department,  and  the  grading  of  the  roadway  was  begun. 

The  works  were  turned  over  to  the  artillery  on  October  21,  1899. 

Money  statement, 

July  1,  1900,  balance  available $2,282.34 

Allotted  since 10,500.00 

12, 782. 34 
Expended  during  the  fiscal  year 1,978.67 

July  1,  1901,  balance  available 10,803.67 

Battery  commandef^'^s  station. — This  statement  resembles  in  its  general 
features  the  stations  described  in  the  report  for  Site  No.  1. 
The  following  allotments  were  made: 

June  7,  1899,  actof  July  7,  1898 14,000 

October  20,  1899,  act  of  July  7,  1898 1,200 

February  19,  1900,  act  of  July  7,  1898 185 

Total 5,385 

At  the  beginning  of  the  fiscal  year  the  work  was  complete.  The 
station  was  turned  over  to  the  artillery  November  19,  1900. 


^1 


Money  statement. 


July  1,  1900, balance  available $46.87 

Expended  during  the  fiscal  year 46. 87 

Emplacements  for  two  15-pounder  rapid-fire  guns, — ^The  plans  of  this 
battery  were  approved  by  the  Chief  of  Engineers,  July  19,  1899. 

The  following  allotments  were  made  from  the  appropriation  for 
"Gun  and  Mortar  Batteries:" 

July  19, 1899,  act  of  July  7, 1898 $9,000 

October  20, 1899,  act  of  July  7, 1898 2,700 

December  8, 1899,  act  of  July  7, 1898 1,600 

Augustl6,1900,actof  May  25, 1900 5,300 

February  11, 1901,  act  of  March  3, 1899 280 

Total 18,780 

ENG  1901 46 
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At  the  beginning  of  the  fiscal  year  the  work  was  complete,  except 
sodding  the  slopes  and  providing  ammunition  lifts. 

During  the  year  ammunition  lifts  were  installed,  the  slopes  were 
sodded,  the  bank  in  rear  of  the  battery  was  graded  and  soddea,  a  large 
intercepting  drain  was  built  to  prevent  snow  and  water  from  entering 
the  battery,  and  the  armament  was  received  and  mounted.  The  bat- 
tery was  turned  over  to  the  artillery  March  6,  1901. 

Money  statement. 

July  1, 1900,  balance  available $14.77 

Allotted  since 6,580.00 

5,594.77 
Expended  daring  the  fiscal  year 5, 583. 87 

July  1, 1901,  balance  available 10.90 

CerUral  electric-lighting  plant. — A  description  of  this  plant  is  con- 
tained in  the  last  annual  report.  No  work  was  done  during  the  fiscal 
year.    The  plant  was  turned  over  to  the  artillery  November  19,  1900. 

Money  statement 

July  1, 1900,  balance  available $0.41 

Expended  daring  the  fiscal  year .41 

srrE  NO.  3. 

Eniplacements  for  three  IS-inch  guns  on  disapvearing  carriages, — 
This  battery  was  essentially  completed  with  funas  allotted  from  the 
appropriation  for  "National  Defense."  The  following  allotments 
were  made  from  the  appropriation  for  ''Gun  and  Mortar  Batteries: " 

June  9,  1899,  act  of  March  3,  1899 $9,000.00 

August  19,  1899,  act  of  July  7,  1898 6,000.00 

June!,  1900,  actof  July  7,  1898 5,800.00 

December  14,  1899,  actof  March  3,  1899 2,600.00 

March  30,  1900,  actof  JuneO,  1896 19.50 

March  30,  1900,  actof  May7.  1898 376.68 

March  30,  1900,  act  of  March  3,  1899 103.82 

Total 23,800.00 

At  the  beginning  of  the  fiscal  year  the  battery  was  complete  except 
in  the  following  details:  Speaking  tubes,  electric-light  wiring,  guard- 
room window  shuttere,  water  supply,  road  in  rear  of  battery,  and 
painting.     The  guns  and  carriages  were  mounted  ready  for  service. 

During  the  year  the  battery  was  completed  in  all  respects,  and  the 
necessary  steps  were  taken  to  turn  it  over  to  the  artillery. 

Money  statement, 

July  1,  1900,  balance  available $5,734.25 

Expended  during  the  fiscal  year 5, 734. 25 

Range-fimder  stations, — ^The  construction  of  these  stations  was  author- 
ized by  flie  Chief  of  Engineers  September  25,  1899.  The  following 
allotments  were  made  from  the  appropriation  for  ^^Gun  and  Mortar 
Batteries:" 

September  25, 1899,  act  of  July  7,  1898 $6,400 

August  23, 1900,  act  of  July  7, 1898 2,600 

Total ..,^.,.., , ,,,.,,,,,     9,000 
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These  stations  resemble  in  their  general  features  those  described  in 
the  last  annual  report  for  Site  No.  1. 

At  the  beginning  of  the  fiscal  year  the  foundations  were  laid  and  the 
walls  begun.  During  the  year  the  work  was  completed  in  all 
respects. 

Money  stateTnent, 

July  1,1900,  balance  available $6,037.66 

Allotted  since 2,600.00 

8,637.66 
Expended  during  the  fiBcal  year 8,637.66 

UndergrouTid  conduit. — This  work  was  authorized  by  the  Chief  of 
Engineers  August  16,  1900,  and  an  allotment  of  $780  was  made  on 
that  date  from  the  appropriation  for  '*  Gun  and  Mortar  Batteries,"  act 
of  May  25,  1900. 

The  conduit  consists  of  vitrified  ducts  laid  in  concrete,  brick  man- 
holes being  constructed  where  needed  for  drawing  in  cables. 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done.  During 
the  year  the  work  was  completed,  connecting  the  fire  and  battery 
conmianders'  stations  with  each  other  and  with  the  gun  emplacements. 

Money  statement. 

Allotted  August  16,  1900 $780.00 

Expended  during  the  fiscal  year 780. 00 

SITE  NO.    4. 

Mortar  lattery, — On  March  20,  1901,  an  allotment  of  $6,750  was 
made  by  the  Chief  of  Engineers  from  the  Appropriation  for  ''Gun  and 
Mortar  Batteries,"  act  of  May  25,  1900,  for  the  construction  of  venti- 
lators and  dmins  and  reconstruction  of  pavements  in  mortar  pits. 

At  the  beginning  of  the  fiscal  year  tne  battery  was  complete,  but 
the  additional  work  above  was  required  to  place  it  in  a  serviceable 
condition.  During  the  year  the  ventilators  and  drains  were  nearly 
completed,  and  the  removal  of  the  old  pavements  was  begun.  The 
system  of  ventilation  adopted  provides  two  ventilators  for  each  maga- 
zine, the  openings  being  placed  as  far  apart  as  possible.  Ordinary 
movements  of  the  external  atmosphere  do  not  affect  both  openings 
alike,  and  a  constant  and  gentle  circulation  is  set  up.  This  result  has 
been  found  to  have  been  attained  in  recent  works. 

The  original  drainage  system  provided  two  sumps  for  the  surface 
drainage  from  the  mortar  pits.  No  outlets  were  provided,  the  water 
being  absorbed  by  the  eartn.  This  system  was  inadequate,  and  ordi- 
nary rains  flooded  the  passages  and  even  the  magazines  of  the  battery. 
The  floor  level  being  no  higher  than  the  surrounding  land,  ordinary 
drains  were  not  practicable.  A  trial  pit  developed  the  fact  that  the 
ground  water  level  near  the  battery  was  about  5  feet  below  the  floors, 
and  the  subsoil  was  a  porous  gravel.  A  cesspool  25  feet  square  was 
therefore  built  to  receive  the  drainage.  This  provides  for  all  water 
liable  to  fall  upon  the  area  drained  in  severe  rainstorms,  and  the  bot- 
tom of  the  cesspool  being  unpaved,  the  water  is  rapidly  absorbed  by 
the  earth. 

Money  statement. 

Allotted  March  20,  1901 $6,750.00 

Expended  during  the  fiscal  year 1, 082. 94 

July  1,  1901,  balance  available 5,667.06 
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SITE  NO.  6. 

The  Commonwealth  of  Massachusetts  ceded  jurisdiction  over  this 
site  to  the  National  Government  by  act  approved  April  6,  1897. 

Mortar  battery, — First  half:  A  contract  with  Messrs.  Yates  &  Triest, 
of  New  York,  was  entered  into  on  June  9,  1898.  Excavation  was 
begun  June  15,  1898.  The  contractors  having  failed  to  complete  the 
work  before  November  1, 1898,  as  required  by  the  contract,  an  exten- 
sion of  time  was  granted  at  their  request  October  26,  1898,  requiring 
the  work  to  be  completed  by  June  1,  1899,  on  which  date  the  contract 
expired  by  limitation. 

An  allotment  of  $108,000  was  made  July  22,  1897,  from  the  appro- 
priation for  "  Gun  and  Mortar  Batteries." 

The  following  funds  were  withdrawn  for  use  elsewhere: 

November  9,  1899 $3.10 

November  15,  1899 16,300.00 

March  1,  1900 375.00 

March  3,  1900 5,772.00 

March  3,  1900 1,000.00 

23, 460. 10 

At  the  beginning  of  the  fiscal  year  the  battery  was  completed,  except 
the  installation  of  uie  electric-light  plant.    The  armament  was  mounted , 

During  the  year  the  electric-light  conduits  were  installed,  but  the 
generating  plant  was  not  purchased,  as  the  plant  for  the  second  half  of 
the  battery  will  provide  the  necessary  power  for  all  works  on  the 
post. 

MoTiey  statement. 

July  1,  1900,  balance  available $1,514.00 

Expended  during  the  fiscal  year 1, 514. 00 

Second  half:  This  work  provides  emplacements  for  eight  12-inch 
mortars.  Allotments  were  made  from  the  appropriation  for  ''Gun 
and  Mortar  Batteries,"  as  follows: 

September  1,  1900,  act  of  May  25,  1900 175,000 

February  26,  1901,  act  of  May  25,  1900 38,000 

Total 113,000 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done.  Durinj 
the  year  plans  were  submitted  and  approved,  the  working  plant  an 
quarters  for  the  working  force  were  installed,  materials  were  pur- 
chased, the  excavation  was  completed,  drains  were  laid,  about  one- 
half  of  the  foundations  were  placed,  and  the  construction  of  forms 
was  begun.  (See  report  on  tecnnical  details  of  fortification  works  in 
Boston  Harbor,  Appendix  4  B.) 

No  armament  for  this  work  has  been  received. 

Mo7iey  statement. 

Allotted  during  the  fiscal  year $113,000.00 

Expended  during  the  fiscal  year 54,900.93 

July  1,  1901,  balance  available 58,099.07 

Emplacements  for  txoo  6 -inch  rapidrfire  guns, — This  work  provides 
emplacements  for  two  wire- wound  rapid-fire  guns  on  pedestal  mounts. 
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Allotments  were  made  from  the  appropriation  for  "Gun  and  Mortar 
Batteries,"  as  follows: 

November  28,  1899,  actof  July  7,  1898 $20,000 

August  16,  1900,  actof  May  25,  1900 3,800 

Total 23,800 

At  the  beffinninff  of  the  fiscal  year  the  concrete  was  practically  com- 
pleted and  the  eai'th  parapet  was  in  place,  rejquiring  only  to  be  graded. 

During  the  year  the  work  was  completed  in  all  respects.  No  arma- 
ment was  received. 

(See  report  on  flie  technical  details  of  fortification  works  in  Boston 
Harbor,  Appendix  4  B.) 

Money  statement. 

July  1,  1900,  balance  available 17,011.58 

Allotted  since 3,800.00 

10,811.58 
Expended  during  the  fiscal  year 10,809.08 

July  1,  1901,  balance  available 2.50 

Emplacements  for  two  S-inch  rapid-fire  guns. — ^This  battery  provides 
emplacements  for  two  6-inch  rapid-fire  guns  on  pedestal  mounts.  A 
double  magazine  serves  both  guns. 

An  allotment  of  $27,000  was  made  by  the  Chief  of  Engineers  from 
the  appropriation  for  '*Gun  and  Mortar  Batteries,"  act  of  March  1, 
1901,  on  June  13,  1901. 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done.  During 
the  year  plans  were  prepared  and  submitted  to  the  Chief  of  Engineei-s 
June  6,  1901,  and  approved  June  13,  1901.  Active  operations  were 
not  begun,  as  the  site  was  occupied  by  the  supply  of  crushed  stone 
stored  for  use  in  the  construction  of  the  moi*tar  battery. 

Money  sta^tement. 

Allotted  June  13,  1901 127,000 

July  1,  1901,  balance  available 27,000 

SITE  NO.  6. 

Emplacements  for  two  12-inch  gwns  on  nondisapj^earin^  carnages, — 
This  battery  consists  of  two  emplacements  for  12-inch  rifles  mounted 
upon  nondisappearing  carriages,  model  1892,  and  its  construction  was 
begun  with  funds  allotted  from  the  appropriation  for  ^'National 
Defense." 

The  following  allotments  have  been  made  from  the  appropriation 
for  ''Gun  and  Mortar  Batteries:" 

July  6,  1899,  act  of  Mareh  3,  1899 $5,000.00 

March  3,  1900,  by  tranaf ere 1 ,  960. 30 

Total ^. 6,960.30 

At  the  beginning  of  the  year  the  battery  was  complete,  excepting 
trolleys,  cranes,  and  railings.  These  items  were  completed  during 
the  fiscal  year,  and  on  January  26,  1901,  the  work  was  turned  over  to 
the  artillery. 
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Money  statement. 

July  1,  1900,  balance  available 11,125.94 

Expended  daring  the  fiscal  year 1,125.94 

Mourdinq  li-inch  guns  and  ca/rriages. — An  allotment  of  $1,200  was 
made  by  the  Chief  of  Engineers  on  December  14,  1899,  from  the 
appropriation  for  *'Gun  ana  Mortar  Batteries,"  act  of  March  3,  1899, 
for  this  work. 

At  the  beginning  of  the  fiscal  year  the  carriages  had  been  mounted 
ready  to  receive  the  guns.  No  guns  have  as  yet  been  received.  All 
funds  on  hand  were  deposited  to  the  credit  of  tbe  United  States 
Treasurer. 

Money  statement. 

July  1. 1900,  balance  available 1821.43 

Deposited  to  credit  of  United  States  Treasurer 821.43 

Emplacements  for  two  B-mch  rapidrji/re  guns. — ^This  battery  pro- 
vides emplacements  for  two  5-inch  rapid-fire  guns  on  balanced-pillar 
mounts.  The  plans  were  approved  March  30,  1899.  The  following 
allotments  were  made  from  the  appropriation  for/ ^  Gun  and  Mortar 
Batteries:" 

March  30,  1899,  act  of  July  7, 1898 $11,500 

March  3,  1900,  act  of  July  7,  1898 2,550 

Total 14,050 

At  the  beginning  of  the  fiscal  year  the  battery  was  complete,  except 
the  hand  rails.  The  carriages  were  mounted  ready  to  receive  the  guns. 
During  the  year  the  hand  rails  were  completed,  and  the  battery  was 
turned  over  to  the  artillery  on  January  26,  1901. 

Money  statement. 

July  1, 1900,  balance  available $377.15 

Expended  during  the  fiscal  year •••••••••         377.15 

SITE  NO.   7. 

^  Em/placements  for  three  G-moh  raptd-ivre  guns. — ^This  battery  con- 
sists of  three  emplacements  for  6-incIk  rifles  on  disappearing  carriages, 
and  was  originally  projected  for  Site  No.  8.  The  diange  of  site  was 
approved  May  26,  1899. 

The  following  allotments  were  made  from  the  appropriation  for 
"Gun  and  Mortar  Batteries:" 

Junel,  1899,  act  of  July  7,  1898 $65,000 

August  16,  1900,  act  of  May  25,  1900 14,000 

February  11,  1901,  act  of  May  25,  1900 12,000 

Total 91,000 

At  the  beginning  of  the  fiscal  year  about  one-half  the  concrete  was 
in  place;  the  di*ainage  system  was  complete  and  two  disappearing  car- 
ri^es  for  6-inch  rifles  were  on  hand. 

During  the  fiscal  year  the  concrete  was  completed,  the  earth  parapet 
was  constructed  and  graded,  the  electric  plant  was  installed,  the  para- 
dos v^as  nearly  completed,  tho  water  supply  was  nearly  completed,  the 
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trolleys,  hand  rails,  and  doors  were  placed,  one  disappearing  carriage 
was  received,  and  the  three  carriages  were  mounted.  No  guns  were 
received.  A  portion  of  the  working  plant  was  removed.  (See  report 
on  the  techmcal  details  of  fortification  works  in  Boston  BLaroor, 
Appendix  4  6.) 

Money  statement. 

July  1,  1900,  balance  available $17,686.92 

Allotted  since 26,000.00 

43,685.92 
Expended  during  the  fiscal  year 35, 499. 86 

July  1, 1901,  i)alance  available 8,186.06 

Emplacements  for  three  IB-pounder  ravid-fire  guns. — On  June  20, 
1900,  the  Chief  of  Engineers  authorizea  the  construction  of  two  oi 
these  emplacements  and  allotted  the  sum  of  $12,000  from  the  appi'o- 
priation  for  ''Gun  and  Mortar  Batteries," act  of  May  25, 1900.  These 
emplacements  form  part  of  a  three-gun  batteiy.  The  guns  will  be 
mounted  on  balanced-pillar  mounts.  No  armament  has  yet  been 
received. 

At  the  beginning  of  the  fiscal  year  no  work  had  been  done  in  the 
field.  During  the  year  the  work  was  completed,  except  the  final  grad- 
ing of  the  parapet.  This  was  postponed  in  order  to  complete  the  third 
emplacement,  and  to  await  the  completion  of  the  6-inch  battery,  which 
was  receiving  all  the  earth  obtainable  for  fill,  there  being  but  one  loco- 
motive available  for  hauling.  (See  report  on  the  technical  details  of 
fortification  works  in  Boston  Harbor,  Appendix  4  B.) 

Money  statem£rit. 

July  1,  1900,  balance  available 112,000.00 

Expended  during  the  fiscal  year 11, 999. 78  . 

July  1,  1901,  balance  available .22 

The  construction  of  the  third  emplacement  of  this  battery  was  author- 
ized April  11,  1901,  on  which  date  an  allotment  of  $9,000  was  made 
from  the  appropriation  for  "  Gun  and  Mortar  Batteries,"  act  of  March 
1, 1901.  At  the  beginning  of  the  fiscal  year  nothing  had  been  done, 
but  the  plans  had  been  approved  with  those  of  the  other  two  emplace- 
ments. During  the  year  the  concrete  work  was  completed.  Tne  fill 
and  grading  were  not  begun,  as  the  locomotive  was  still  occupied 
elsewhere. 

There  remained  to  complete  hanging  the  doors  and  constructing  the 
earth  parapet. 

Money  staiemerU. 

Allotted  April  11, 1901 $9,000.00 

Expended  during  the  fipcal  year 2,826.83 

July  1,  1901,  balance  available 6,173.17 

Em]placem£7Us  for  four  16 -pounder  ravid-fire  guns. — ^The  con- 
struction of  a  battery  for  four  15-pounder  rapid-fire  guns  was 
authorized  April  24,  1901,  and  an  allotment  of  *19,000  for  its  con- 
struction was  made  from  the  appropriation  for  "  Gun  and  Mortar  Bat- 
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teries,''  act  of  March  1, 1901.     (See  report  on  the  technical  details  of 
fortification  works  in  Boston  Harbor,  Appendix  4  B.) 

At  the  beginning  of  the  fiscal  year  notmn^  had  been  done.  During 
the  ^ear  a  railroad  was  constructed  from  the  wharf,  the  derrick  and 
en^ne  install^,  the  excavation  completed,  drains  laid,  forms  erected, 
and  concrete  work  begun. 

Money  statement. 

Allotted  April  24, 1901 $19,000.00 

Expended  during  the  fincal  year 1, 690. 19 

July  1,  1901,  balance  available 17,409.81 

Emplacements  for  two  G-inch  rifles, — ^This  battery  provides  emplace- 
ments for  two  6-inch  rapid-fire  guns  on  pedestal  mounts.  .  The  plans 
were  approved  by  the  Chief  of  Engineers  May  23,  1901.  A  provi- 
sional allotment  of  $30,000  was  made  November  9,  1900,  from  the 
appropriation  for  "Gun  and  Mortar  Batteries,"  act  of  May  25,  1900, 
for  this  work,  but  no  expenditures  were  authorized  until  plans  had 
been  approved  by  the  Chief  of  En^neers.  On  May  23,  1901,  $5,000 
of  this  sum  ws*^  withdrawn,  the  estimated  cost  of  the  battery  being 
only  $25,000. 

At  the  beginning  of  the  fiscal  year  the  site  had  been  surveyed.  Dur- 
ing the  year  the  site  was  prepared  for  work,  the  drains  were  laid, 
forms  erected,  and  foundations  placed. 

Money  staiement. 

Allotted  November  9,  1900 .  $30,000.00 

Withdrawn 5,000.00 

July  1,  1901,  balance  available 25,000.00 

Eraplacements  for  10-inch  rifles. — ^This  battery  provides  emplace- 
ments for  four  10-inch  B.  L.  rifles  on  disappearing  carriages. 

The  construction  of  three  of  these  emplacements  was  authorized  by 
the  Chief  of  Engineers  March  30,  1901. 

The  plans  of  the  battery  were  approved  May  10,  1901. 

The  following  allotments  were  made  from  the  appropriation  for 
*'  Gun  and  Mortar  Batteries:" 

March  30,  1901,  act  of  March  1,  1901 $10,000 

May  10,  1901,  act  of  March  1,  1901 182,500 

Total 192,500 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done.  During 
the  year  the  plans  were  prepared,  materials  and  plant  were  purchased, 
a  railroad  from  the  wharf  built,  and  the  excavation  was  begun,  about 
5,600  cubic  yards  of  earth  being  handled. 

No  armament  has  been  received. 

Money  stcUement, 

Allotted  durinff  the  fiscal  year $192,500.00 

Expended  during  the  fiscal  year 3, 533.  50 

July  1,  1901,  balance  available 188, 906. 50 

Construction  of  storehouses,— On  January  2,  19U1,  the  Secretary  of 
War  set  aside  a  portion  of  this  site  as  an  engineer  reservation,  to  be 
used  for  the  storage  and  care  of  engineer  property  not  in  use  in  con- 
struction work. 
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An  allotment  of  $3,500  was  made  by  the  Chief  of  Engineers  on  Jan- 
uary 5, 1901,  from  the  appropriation  for  "Gun  and  Mortar  Batteries," 
act  of  May  25, 1900,  for  the  construction  of  two  storehouses  upon  this 
reservation. 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done.  During 
the  year  a  large  storehouse  was  nearly  completed.  A  spur  track  was 
run  from  the  railroad  through  the  building  to  enable  heavy  machinery 
to  be  handled  re^d|ly. 

Materials  were  purchased  for  the  second  building  and  the  site  was 
prepared. 

Money  statement. 

Allotted  January  5,  1901 $3,500.00 

Expended  during  the  fiscal  year 2,768.02 

Julyl,  1901,  balance  available 731.98 

CONSTRUCTION   OF  LIGHTER. 

Authority  for  the  construction  or  purchase  of  a  steam  lighter  for 
use  in  connection  with  the  fortification  work  in  Boston  Harbor  was 
authorized  by  the  Chief  of  Engineers  May  15,  1901. 

The  following  allotments  were  made  from  the  appropriation  for 
"Gun  and  Mortar  Batteries:" 

May  15,  1901,  act  of  March  1,  1901 110,000 

June  6,  1901,  act  of  March  1,  1901 10,000 

Total 20,000 

During  the  fiscal  year  plans  and  specifications  were  prepared  by  a 
naval  architect.    The  construction  of  the  vessel  was  not  begun. 

Money  statement. 

Allotted  during  the  fiscal  year 120,000.00 

July  1,  1901,  balance  available 20,000.00 

TORPEDOES  FOR  HARBOR  DEFENSE. 

The  following  allotment  was  made  for  the  construction  of  a  sub- 
marine-mining casemate: 

December  18,  1899,  actof  May  7,  1898 12,000 

Withdrawn  December  18, 1899 600 

Balance  available 1, 400 

At  the  beginning  of  the  year  the  casemate  was  nearly  complete. 
During  the  year  it  was  completed. 

Money  statement, 

July  1,  1900,  balance  available $99.49 

Expended  during  the  fiscal  year 99. 49 

The  following  allotments  have  been  made  from  the  appropriation  for 
"Torpedoes  for  Harbor  Defense"  for  the  construction  of  a  cable  tank 
and  an  extension  of  the  same: 

January  13,  1897,  actof  June  6, 1896 $4,300 

August  11,  1900,  actof  March  3,  1899 7,000 

Total 11,300 
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At  the  beginning  of  the  fiscal  year  the  cable  tank  had  been  completed 
except  for  a  device  for  handling  cable  drums. 

During  the  year  an  extension  of  the  tank  was  built,  a  fi'ame  shed 
was  constructed  over  the  tank,  and  a  hoisting  device  was  designed  and 
partially  constructed. 

Money  staiement. 

Allotted  Augnst  11,  1900 $7,000 

Expended  during  the  fiscal  year ^ 3, 615 

July  1,  1901,  balance  available 3,385 

The  following  allotments  were  made  for  the  construction  of  a  mining 
casemate: 

Octobers,  1898,  actof  May  7,  1898 $2,700 

December  1 8,  1899,  act  of  June  6,  1896 250 

December  18,  1899,  by  transfer 600 

Total 3,650 

At  the  beginning  of  the  fiscal  year  the  work  had  been  completed. 
No  work  has  been  done  since. 

Money  stcUeTnent, 

July  1,  1900,  balance  available $17.97 

Expended  during  the  fiscal  year 17. 97 

PRESERVATION   AND   REPAIR  OF   FORTIFICATIONS. 

The  following  allotments  have  been  made  from  the  appropriation 
for  "  Preservation  and  Repair  of  Foilifications  "  for  work  at  Site  No.  1 : 

June  9,  1899,  act  of  May  7,  1898 $800 

February  13,  1900,  act  of  March  3,  1890 175 

June  9,  1900,  actof  May  25,  1900 500 

May  16, 1901,  act  of  March  1, 1901 230 

Total 1,705 

During  the  fiscal  year  repairs  were  made  to  the  lighting  system  in 
one  10-inch  emplacement,  to  ammunition  lifts,  to  the  cover  of  the  well 
in  the  parade,  to  earth  slopes,  to  the  searchlight,  to  locks  of  doors,  to 
ventilator  in  the  power  house,  and  to  a  switch  in  the  electric  system. 
The  walls  of  the  power  room  were  painted,  a*  leak  in  the  roof  of  the 
fire  commander's  station  was  stopped,  a  leaky  xjell  of  the  electric 
accupiulator  was  repaired,  and  swollen  wooden  d(>ors  throughout  the 
works  were  eased. 

Money  statement. 

July  1,  1900,  balance  available $821.03 

Allotted  since 230.00 

1,051.03 
Expended  during  the  fiscal  year 739.69 

July  1,  1901,  balance  available 311.44 

For  work  at  Site  No.  2  the  following  allotments  have  been  made: 

June9,  1899,  act  of  May  7,  1898 $500 

June  9,  1900,  act  of  May  25,  1900 300 

August  15,  1899,  actof  March  3,  1899 4  000 

December  6,  1899,  actof  March  3,  1899 250 

June8,  1900,  actof  March  3,  1899 210 

April  10,  1901,  actof  March  1,  1901 250 

Muy  16,  1901,  actof  March  1,  1901 54O 

Total 6,050 
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During  the  fiscal  year  an  old  engineer  building  was  demolished  and 
removed,  the  ammunition  trolleys  were  overhauled  and  oiled,  a  roof 
was  built  over  the  electric  accumulator  to  prevent  water  from  drip- 
ping into  the  cells,  the  feed-water  heater  was  repaired,  and  the  piping 
of  the  power  plant  was  repaired  and  rearranged. 

M(m4^  statement, 

July  1,  1900,  balance  available $599.44 

Allotted  since 790.00 

1,389.44 
Expended  daring  the  fiscal  year 849. 41 

July  1,  1901,  balance  available 640.03 

An  allotment  of  $176  was  made  June  9, 1899,  for  repairing  the  bridge 
leading  to  the  keep  and  the  roof  and  windows  of  the  feeep  of  one  of  the 
works  of  older  type.  At  the  beginning  of  the  fiscal  year  the  work  had 
been  completed.     Nothing  has  teen  done  since. 

Money  statement, 

July  1,  1900,  balance  available $54.38 

July  1,  1901,  balance  available 54.38 

On  Julv  19,  1898,  an  allotment  of  $2,200  was  made  for  repairs  to 
the  wharf  at  another  work  of  older  type.  The  site  of  the  wharf  hav- 
ing been  loaned  to  the  Treasury  Department  for  use  as  a  depot  for  the 
Light-House  Establishment,  which  would  necessitate  the  construction 
of  a  new  and  larger  wharf,  no  repairs  were  made. 

Money  statetmrnt. 

July  1,  1900,  balance  available 12,173.20 

Deposited  to  the  credit  of  the  appropriation 2, 173. 20 

The  following  allotments  were  made  for  the  care  of  the  torpedo 
material: 

January  15,  1900,  act  of  March  3,  1899 11,500.00 

June  9,  1900,  act  of  May  25,  1900 100.00 

May  16,  1901,  act  of  March  1,  1901 55.00 

April  21,  1901,  actof  June6,  1896 12.44 

April  21,  1901,  act  of  May  7, 1898 159.06 

April21,  1901,  act  of  May  25, 1900 28.50 

MAy29,  1901,  act  of  March  1, 1901 350.00 

Total 2,205.00 

During  the  fiscal  year  the  property  was  overhauled  and  listed  and 
old  and  unserviceable  material  was  sorted  out  and  shipped  to  the  engi- 
neer depot  at  Willets  Point. 

Money  statement. 

July  1,  1900,  balance  available 1177.37 

Allotted  since 605.00 

782. 37 
Expended  during  the  fiscal  year 443. 94 

July  1,  1901,  balance  available 338.43 
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The  following  allotments  were  made  for  work  at  Site  No.  3: 

June  9,  1900,  act  of  May  25,  1900 $800 

February  9,  1901,  act  of  May  25, 1900 600 

May  16,  1901,  act  of  March  1, 1901 520 

Total 1,920 

During  the  fiscal  year  two  watchmen  were  maintained  at  this  post 
until  the  arrival,  June  1,  1901,  of  a  detachment  of  troops.  Minor 
repairs  were  made  to  the  electric  system,  signs  warning  unauthorized 
persons  against  trespassing  were  set  up,  and  the  guns  and  carriages 
were  cared  for. 

Money  statement, 

July  1,  1900,  bwdance  available $800.00 

Allotted  since 1,120.00 

1,920.00 
Expended  during  the  fiscal  year 1,397.22 

July  1,  1901,  balance  available 522.78 

Allotments  were  made  as  follows  for  work  at  Site  No.  4: 

June  9,  1899,  act  of  May  7,  1898 $415 

February  19,  1900,  act  of  March  3,  1899 180 

June  9,  1900,  actof  May  25,  1900 150 

May  16,  1901,  act  of  March  1, 1901 110 

Total 855 

During  the  fiscal  year  repairs  were  made  to  the  electric-generating 
plant,  the  steam  piping,  the  switchboard,  and  the  storage  batteiy. 
A  test  of  forced  ventilation  in  the  battery  was  made  without  useful 
results.    Outdoor  protection  for  meteorological  instruments  was  set  up. 

Money  statement, 

July  1,  1900,  balance  available $201.77 

Allotted  since 110.00 

311. 77 
Expended  during  the  fiscal  year 201. 64 

July  1,  1901,  balance  available 110.13 

Allotments  have  been  made  as  follows  for  work  at  Site  No.  5: 

June9,  1899,  act  of  May  7,  1898 - $365 

June 9,  1900,  actof  May  25,  1900 1,000 

May  16,  1901,  act  of  March  1,  1901 425 

Total 1,790 

During  the  year  general  care  was  taken  of  the  reservation  and  bat- 
teries.   The  guns  and  carriages  were  cleaned,  oiled,  and  traversed. 

Money  statement, 

July  1,  1900,  balance  available $1,017.48 

Allotted  since 425.00 

1,442.48 
Expended  during  the  fiscal  year 1,003.73 

July  1,  1901,  balance  available '- 438.75 
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Allotments  have  been  made  as  follows  for  work  at  Site  No.  6: 

June  9,  1899,  act  of  May  7,  1898 $365 

March  1,  1900,  act  of  March  3,  1899 360 

June  9,  1900,  act  of  May  26,  1900 m." 1,500 

May  16,  1901,  act  of  March  1,  1901 220 

Total 2,445 

During  the  year  care  was  taken  of  the  reservation,  armament,  and 
machinery.  The  electric  accumulator,  not  being  required  for  use,  was 
placed  out  of  commission.     Minor  repairs  to  the  batteries  were  made. 

Money  statement. 

July  1,  1900,  balance  available 11,510.25 

Allotted  since 220.00 

1, 730. 25 
Expended  during  the  fiscal  year 1 ,  256. 10 

July  1,  1901,  balance  available 474.15 

Allotments  have  been  made  as  follows  for  work  at  site  No.  7: 

June  9,  1900,  act  of  May  26,  1900 |260 

May  16,  1901,  act  of  March  1,  1901 100 

Total 350 

During  the  year  the  ironwork  of  the  battery  was  painted  and  gen- 
eral care  was  taken  of  the  reservation  and  armament. 

Money  statement. 

July  1, 1900,  balance  available $250.00 

Allotted  since 100.00 

350.00 
Expended  during  the  fiscal  year 160.89 

July  1,  1901,  balance  available 189.11 

SITES   FOR  FORTIFICATIONS  AND  SEAGOAST  DEFENSES. 

During  the  fiscal  year  negotiations  were  in  progress  for  the  purchase 
of  two  lots  to  complete  the  acquisition  of  the  required  tract  at  one  site. 
These  lots  were  acquired  by  condemnation.  The  following  allotments 
have  been  made  from  the  appropriation  for  ''Sites  for  Fortifications 
and  Seacoast  Defenses": 

June  12,  1897,  act  of  June  6,  1896 $185,160.79 

June  12,  1897,  act  of  March  3,  1897 64,839.21 

June  17,  1897,  act  of  March  3,  1897 1,248.85 

Total 251,248.85 

Money  statement. 

.Tuly  1,  1900,  balance  available |!9,198.62 

Expended  during  the  fiscal  year 8, 874. 78 

July  1,  1901,  balance  available 323.84 
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This  balance  will  be  deposited  to  the  credit  of  the  appropriation. 
Allotments  for  the  examination  and  appraisal  of  tne  land  required 
at  a  second  site  were  as  follows: 

Septembers,  1898,  act  of  May  7, 1898 ^l |100 

September  9,  1899,  actof  May  7,  1898 1,400 

Total 1,500 

At  the  beginning  of  the  fiscal  year  the  appraisal  had  been  completed. 

Money  statemervt. 

July  1^  1900,  balance  available $71.43 

Deposited  to  the  credit  of  the  appropriation 71.43 

An  allotment  of  $1,000  was  made  September  22,  1899,  for  a  survey 
of  this  site. 
At  the  beginning  of  the  year  the  survey  had  been  completed. 

Money  statement. 

July  1,  1900,  balance  available $745.30 

Deposited  to  the  credit  of  the  appropriation 745. 30 

An  allotment  was  made  September  13,  1899,  for  the  purchase  of 
about  48  acres  of  land  at  the  same  site: 

Act  of  May  7, 1898 1142,517.06 

Act  of  March  3, 1899 142,982.94 

Total 285,500.00 

At  the  beginning  of  the  fiscal  year  offers  for  73  parcels  bad  been 
accepted  by  39  owners,  amounting  to  $178,079.37,  against  an  appraised 
value  of  $196,291.37,  aggrerating  1,584,033.1  square  feet  out  of  a  total 
of  1,970,044  square  feet.  So  land  had  been  jmid  for.  Abstracts  of 
titles  were  prepared  by  Mr.  George  A.  Dary  under  authority  of  the 
Secretary  of  War. 

During  the  year  negotiations  were  continued.  About  239,078.9 
square  feet  of  land  was  acquired  at  a  cost  of  $35,768.19,  against  an 
appraised  value  of  $36,697.68. 

Forty-nine  lots,  aggregating  1,116,095.4  square  feet,  acquired  from 
24  owners,  were  paid  for. 

Money  sta/tem^ni. 

July  1,  1900,  balance  available $286,500.00 

Expended  during  the  fiscal  year 148, 613. 62 

July  1,  1901,  balance  available 136,886.38 

SUPPLIES   FOR  8EACK)AST  DEFENSES. 

On  June  9,  1900,  an  allotment  of  $1,000  was  made  from  the  appro- 
priation for  "Supplies  for  Seacoast  Defenses,"  act  of  Ma}'  25,  1900, 
for  the  purchase  of  electrical  supplies  upon  requisitions  of  post  com- 
mandei*s,  under  the  provisions  of  General  Orders,  No.  ^^  Adjutant 
General's  Office,  1900. 

During  the  fiscal  year  supplies  were  purchased  and  issued. 

Money  statement. 

July  1,  1900,  balance  available $1,000.00 

Expended  during  the  fiscal  year 619. 29 

July  1, 1901,  balance  available ,. 380.71 
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DEFENSES  OF  SOUTHEAST  COAST  OF  MASSACHUSETTS  AND  RHODE 
ISLAND  AT  NEW  BEDFORD,  MASSACHUSETTS,  AND  NEWPORT,  RHODE 
ISLAND. 

Officei*s  in  charge,  Maj.  Daniel  W.  Lockwood,  Corps  of  Engineers, 
until  July  26,  19W;  Lieut.  Robert  P.  Johnston,  Corps  of  Engineers, 
from  July  26  until  August  31,  1900,  and  Maj.  George  W.  Goethals, 
Corps  of  Engineers,  since  August  31,  1900;  assistant,  Lieut.  Robert 
P.  Johnston,  Corps  of  Engineers,  until  July  26,  1900,  and  since  Aug- 
ust 31,  1900;  Division  Engineer,  Col.  George  L.  Gillespie,  Corps  of 
Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  otates 
Army),  until  April  30, 1901,  and  Col.  Charles  R.  Suter,  Corps  of  Engi- 
neers, since  May  9,  1901. 

NEW  BEDFORD,  MASSACHUSETTS. 

Emplacements  for  two  8-mch  gims  on  disappearing  carriages. — Dur- 
ing the  last  fiscal  year  these  emplacements  have  been  under  the  charge 
of  and  in  use  by  a  detachment  of  20  men  belonging  to  the  artillery 
corps,  and  no  work  was  done  on  these  emplacements  other  than  a  few 
needed  repairs,  as  reported  under  preservation  and  repair. 

Money  sta;tement. 

July  1,  1900,  balance  unexpended $206. 86 

June  30,  1901,  amount  returned  to  United  States  Treasury 206. 86 

EmpZa^cements  for  two  6-inch  rapid-fire  guns. — ^Under  the  provisions 
of  the  deficiency  act  of  Congress  approved  July  7,  1898,  funds  were 
allotted  for  the  purpose  of  constructing  emplacements  on  which  to 
mount  two  6-inch  rapid-fire  guns  of  the  navy  pattern,  Brown  seg- 
mental wire  type.  These  allotments  consisted  of  $13,300  from  the 
above  act  made  under  date  of  August  30,  1898,  and  $4,200  from  the 
same  appropriation  on  September  6,  1899.  On  August  3,  1900,  an 
additional  amount  was  requested  for  completing  these  emplacements, 
and  under  date  of  August  7, 1900,  the  sum  of  $4,000  was  allotted  from 
the  same  act  for  the  purpose. 

Under  date  of  August  25,  1898,  plans  and  estimates  were  submitted 
for  two  emplacements  and  approved  in  September,  but  no  work  of 
construction  was  undertaken  until  the  spring  of  1900,  owing  to  the 
difl[iculty  of  obtaining  cement.  The  necessary  excavation,  however, 
was  made,  and  a  few  yards  of  concrete  founclation  were  placed  for 
magazines  and  bomb  proofs,  in  addition  to  laying  certain  drain  pipes. 
Active  operations  were  resumed  in  May,  1900,  and  carried  forward 
until  work  was  suspended  by  reason  of  inclement  weather,  when  all 
the  concrete  was  completed  and  embankments  finished,  except  grading 
and  sodding  of  embankments  and  paving  of  magazine  floors.  All  this 
work  has  since  been  completed,  and  the  emplacements,  with  the  excep- 
tion of  a  slight  amount  of  grading  in  their  rear,  are  conapleted  reaay 
for  the  guns  and  the  electnc  lighting.  Under  date  of  September  6, 
1900,  in  compliance  with  Engineer  Department  letters  of  May  16  and 
June  13,  1900,  plans  and  estimates  were  submitted  for  the  construc- 
tipn  of  emplacements  for  two  additional  5-inch  rapid-fire  guns  OD 
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pedestal  mounts,  but  upon  the  recommendation  of  the  division  engi- 
neer, on  September  11,  1900,  the  Chief  of  Engineers  decided  to  drop 
these  two  6-inch  gun  emplacements  from  the  project,  substituting  four 
16-pounder  rapid-fire  guns. 

Money  statement, 

July  1,  1900,  balance  unexpended $10, 061. 63 

June  30,  1901,  amount  allotted  since 4, 000. 00 

14,061.63 
June  30,  1901,  amount  expended  during  fiscal  year 12, 392. 97 

July  1,  1901,  balance  unexpended 1, 668. 66 

Em^placements  for  four  16-pounder  rajddrfireguns. — In  compliance 
with  instructions  received  from  the  Chief  of  Engineers,  dated  Sep- 
tember 11,  1900,  plans  and  estimates  for  the  construction  of  emplace- 
ments for  four  15-pounder  rapid-fire  guns  were  submitted  on  October 
8,  and  under  date  of  October  20,  1900,  an  allotment  of  $18,300  was 
made  from  the  appropriation  for  "Gun  and  Mortar  Batteries,"  act  of 
May  25,  1900.  Tnese  guns  are  to  be  disposed  in  two  batteries  of  two 
guns  each,  and  work  on  the  emplacements  was  commenced  in  Novem- 
ber. Owing  to  the  difficulty  of  procuring  cement,  the  contract  for 
which  was  annulled,  work  was  suspended  in  December  and  nothing 
further  was  done  until  April,  1901,  when  active  opemtions  were 
resumed.  At  the  close  of  tne  fiscal  year  both  batteries  are  practically 
completed.  There  remains  to  be  done  the  completion  of  the  platfoiins 
and  the  top  steps  leading  to  the  platforms,  wnich  work  will  not  be 
undertaken  until  the  receipt  of  the  base  rings,  the  paving  of  the  maga- 
zines, the  electric  wiring,  nanging  of  doors  and  shutters,  etc. 

Money  statement. 

Amount  allotted  October  26,  1900 $18,300.00 

June  30,  1901,  amount  expended  during  the  year 13, 458. 63 

July  1,  1901,  balance  unexpended 4, 841. 37 

July  1,  1901,  outstanding  liabilities 2, 284. 33 

July  1,  1901,  balance  available 2,557.04 

Ah^Vrad  of  awards  made  for  furnishing  maierialfor  construction  of  emplacements  for  four 
15-pounder  guns  after  receipt  of  sealed  proposals  invited  by  circular  notices. 


Awarded  to— 


Hudson  River  Stone  Supply  Co., 

New  York,  N.Y. 
E.  B.  Tripp,  Fairhaven.  Mass 


S.  S.  Paine  &  Bro.,  New  Bedford, 
Mass. 

Greene  <b  Wood,  New  Bedford,  Mass. 


Class  of  material. 


Crushed  stone 

Sand 

Qiant  Portland  ce 

ment. 
/Spruce,  planed  . . . 
\Spruce,  rough 


Cubic  yard . 

do 

[Barrel 


Rate.        Where  delivered. 


....do 

M.feet 

.....do 


$1.76 

1.80 
2.26 

1.80 
21.00 
17.00 


Alongside  wharf. 

At  site  of  work. 

On  wharf  November, 

1900. 
On  wharf  Mar.  1. 1901. 
At  8it«  of  work. 
Do. 


J^eservation  and  repair  of  fortifica;tion8, — Under  date  of  June  13, 
1900,  an  allotment  of  $420  was  made  from  tibe  appropriation  for  "  Pres- 
ervation and  Repair  of  Fortifications,"  act  of  Muy  25,  1900,  for  neces- 
sary miscellaneous  repairs  needed  at  this  post  up  to  June  30,  1901. 
On  June  21,  1900,  ^50  was  allotted  from  the  same  appropriation 
(»234.43  from  act  of  March  3,  1899,  and  $115.57  from  act  of  May  25, 
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1900)  for  wiring  mining  casemate  at  this  post  and  for  care  and  preser- 
vation of  torp^o  material  pertaining  to  the  defense  of  New  Bedford 
Harbor  for  the  fiscal  year  ending  June  30,  1901.  On  July  20,  1899, 
$150  was  allotted  from  the  act  of  March  3,  1899,  to  correct  dampness 
in  the  rooms  of  the  new  8-inch  gun  emplacements;  May  15,  1901, 
$150  was  allotted  for  the  preservation  and  repairs  needed  to  June  30, 
1902,  from  the  act  of  March  1,  1901;  and  May  20,  1901,  $35  from  the 
same  act  for  the  repair  of  hoists  and  doors. 

The  only  work  during  the  past  fiscal  year  under  these  several  allot- 
ments has  been  the  painting  and  scraping  of  the  I-beams  and  the  iron 
work  connected  with  the  battery  and  investigations  as  to  cause  of 
dampness.  The  wet  condition  of  the  magazines  in  the  8-inch  gun 
emplacements  is  due  primarily  to  leakage,  though  condensation  (toes 
its  share  during  the  warmer  season.  The  platforms  hold  water  dur- 
ing and  after  rains^  which  gradually  seeps  through  to  the  rooms  below. 
From  experience  gained  in  other  magazines,  it  is  not  considered  pos- 
sible to  stop  these  leaks  by  the  application  of  any  material  on  the  top 
surfaces,  smce  any  layer  of  material  put  there  must  necessarily  be 
thin,  due  to  the  excessive  cost  of  digging  out  hardened  concrete,  and 
thin  layers  crack  and  scale  so  as  to  become  useless  in  a  short  time. 
An  effort  will  be  made,  however,  by  lining  the  magazines  and  b}^  pro- 
viding ample  drainage  to  carrj'  away  the  water  that  may  get  to  the 
outside  of  this  lining,  to  keep  a  dry  place  for  the  storage  of  powder. 

The  guides  of  the  hoists  and  drums  of  the  8-inch  battery  have  been 
thoroughly  overhauled  and  repaired.  The  openings  remaining  above 
the  doors  on  gun  platforms  after  the  doors  are  closed  have  been  less- 
ened by  the  i^dition  of  angle  irons. 

All  the  torpedo  material  for  the  defense  of  New  Bedford  Harbor 
has  been  overhauled,  cleaned  up,  and  put  in  good  condition,  as  well 
as  the  materials  of  large  invoices  received  during  the  year  from  the 
Engineer  Depot. 

Money  statements, 

GBNBRAL  WORK  OP  REPAIR. 

July  1,  1900,  balance  unexpended $820.00 

June  30,  1901,  amount  allotted  since 185.00 

1,005.00 
June  30,  1901,  amount  expended  during  fiscal  year 195. 07 

July  1,  1901,  balance  unexpended 809.93 

July  1,  1901,  outstanding  liabilities 33.04 

July  1,  1901,  balance  available 776.89 

PREVBNTION    OP   DAMPNESS    IN    BATTKRIliS. 

July  1,  1900,  balance  unexpended 150.00 

July  1,  1901,  balance  unexj^nded 150. 00 

CARE  OP  TORPEDO   MATERIAL. 

July  1,  1900,  balance  unexpended 350.00 

June  30,  1901,  amount  expended  during  fiscal  year 332. 85 

July  1,  1901,  balance  unexpended ^ 17. 15 

July  1,  1901,  outstanding  liabilities 2.50 

July  1,  1901,  balanc>e  available 14,65 

ENG   1901 47 
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Mining  easemate, — Under  the  provisions  of  tlie  fortification  appro- 
priation act  of  May  7, 1898,  an  allotment  of  $13,600  was  made  May  31, 
1899,  for  the  construction  of  a  mining  casemate.  This  mining  case- 
mate was  completed  except  the  wiring,  but  leaks  so  badly  that  no  effort 
has  been  made  to  do  this  work.  The  engine  has  been  placed  in  a  tem- 
porary building,  and  will  be  kej)t  there  until  some  means  is  adopted 
for  securing  a  dry  room,  which  it  is  hoped  may  be  accomplished  by  an 
interior  linmg  in  the  existing  casemate  and  by  proper  drainage. 

Mon^y  statement, 

TORPEDOE8  FOR  HABBOR  DEFBNSB. 

July  1,  1900,  balance  unexpended $1,679.06 

June  30,  1901,  amount  expended  during  fiscal  year 683. 24 

July  1,  1901,  balance  unexpended 995. 82 

July  1,  1901,  outstanding  liabilities 88.88 

July  1,  1901,  balance  available 906.94 

Torpedo  storeliome. — Under  date  of  March  19,  19Ui,  an  allotment  of 
$4,500  was  made  from  the  appropriation  for  ''Torpedoes  for  Harbor 
Defense,"  act  of  March  1, 1901,  for  the  construction  of  a  torpedo  store- 
house. This  building  is  of  brick  with  a  slate  roof  supported  by  steel 
trusses,  and  with  the  exception  of  hanging  the  doors  and  shutters, 
building  the  racks  for  mines,  placing  traveler  and  trolley,  and  connect- 
ing the  milroad  within  the  building  to  that  on  the  whari  the  work  is 
completed. 

Money  statement. 

Amount  allotted  since  July  1,1900 $4,500.00 

June  30,  1901,  amount  expended  during  fiscal  year 2, 404. 34 

July  1,  1901,  balance  unexpended 2, 095. 66 

July  1,  1901,  outstanding  liabilitieH 450.65 

July  1,  1901,  balance  available 1,645.01 

Torpedo  material, — Under  date  of  March  KJ,  1901,  $150  was  allotted 
from  the  appropriation  for  "Torpedoes  for  Harbor  Defense,"  as  fol- 
lows: Act  May  7,  1898,  $51.40;  act  of  May  25,  11)00,  $23.30;  and  act 
of  March  1,  1901,  $75.30,  for  the  puipose  of  transferring  the  torpedo 
material  to  the  artillery  in  compliance  with  instructions  from  the  Chief 
of  llngineers  dated  February  1, 1901.  This  transfer  was  made  during 
the  month  of  June,  1901,  with  the  exception  of  the  cable,  which  remains 
to  be  tested. 

Money  statement. 

Amount  allotted  since  July  1,  1900 1150.00 

July  1,  1901,  balance  unexpended 150. 00 

NARRAGAN8ETT  BAY,.  RHODE   ISLAND. 

Electric-light  plant,— On  November  27, 1900,  an  allotment  of  $22,700 
was  made  for  the  installation  of  a  central  electric-light  plant  at  the 
defenses  to  the  eastern  entrance,  from  the  appropriation  for  '*  Gun  and 
Mortar  Batteries,"  act  of  May  25,  1900.  The  plans  and  estimates  sub- 
mitted on  which  this  allotment  was  based  contemplated  supplying  suf- 
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ficient  power  for  the  battery  lighting,  searchlights,  and  post  and  build- 
ing lighting,  but  did  not  contemplate  the  laying  of  any  wires  for  the 
post  and  building  lighting.  As  under  existing  Army  Regulations,  this 
IS  contemplated,  an  additional  allotment  of  $26,600  was  requested, 
which  sum  was  set  aside  for  the  purpose  on  May  4,  1901,  from  the 
appropriation  for  ''Gun  and  Mortar  Batteries,"  act  of  March  1,  1901. 
The  power  house  has  been  practically  completed.  Bids  have  been 
invited  for  the  plant  and  contracts  made.  The  conduit  provided  for 
in  the  first  allotment  has  been  received  and  laid.  Eleven  hundred 
linear  feet  of  4-inch  cast-iron  water  main  was  laid  to  the  power  house. 

Money  statement. 

Amount  allotted  since  July  1, 1900 $48,200.00 

June  30,  1901,  amount  expended  during  fiscal  year 4, 392. 40 

July  1,  1901,  balance  unexpended 43,807.60 

July  1,  1901,  outstanding  liabilities $4, 962. 15 

July  1,  1901,  amount  covered  by  uncompleted  contracts 8, 409. 62 

13,371.77 

July  1,  1901,  balance  available 30,436.83 

CONTRACTS  IN   FORCE. 


Materials. 


Contractor. 


Date  of 
approval. 


Vitrified  and   armored  i 
conduit,  switches, 
junction  boxes,  lamps, 
etc. 

Generator  and  accumn- 
lator  switchboards. 

Lead  and  rubber  cov- 
ered cable. 

Two  30-kilowatt  gener- 
atinir  sets  v^v*    ...m.... .... .. .-  u^vi 

One  60K;ell  accumulator.  Sipe  &  Sigler,  cleve- 


I  The  Burnet  Co.,  New 
York,  N.Y. 


H.  B.  Cohe  &  Co., 
New  York,  N.  Y. 

Standard  Under- 
ground C^ble  Co. 

McCav  Engineering 
Co..  Baltimore,  Md. 


To  commence — 


land, 


Sigler, 
Ohio. 


1901. 
Apr.  25 


May  1 
May  4 
May  11 
May  16 


Within  80  days... 

do 

do 


To  complete- 


Within  60  days. 


Within  46  days  (ex- 
tended 80  days). 
Within  30  days. 

'  Within  10  weeks. 

I  To  be  delivered  when 
ordered. 


Sea  walU  andeniJbanhiients.  — An  allotment  of  $13,000  from  the  appro- 
priation for  "  Sea  Walls  and  Embankments,"  act  of  March  1, 1901,  has 
been  made  for  rebuilding  a  sea  wall.  Proposals  were  invited  for  doing 
the  work  by  contract,  and  the  contract  awarded  to  Mr.  Eugene  b. 
Belden,  of  fiartford,  Conn. 

Money  Htatement, 
June,  30,  1901,  amount  allotted  since  July  1, 1900 $13,000.00 

July  1,  1901,  balance  unexpended 13,000.00 

July  1,  1901,  outstanding  habilitiee 44.62 

July  1,  1901,  balance  available 12,956.38 

Battery  connnander^s  station. — ^The  station  for  the  10-inch  guns  was 
painted  and  an  iron  ring  put  around  the  base  to  give  sufficient  surface 
tor  the  instrument. 

Money  statement. 

July  1,  1900,  balance  unexpended $66.43 

June  30,  1901,  amount  expended  durinj?  fiscal  year $55. 16 

Returned  to  United  Spates  Treasury 11.27 

66.43 
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Pi*e8ervation  cmd  repair  of  forti^caticans. — AllotmentB  have  been 
made  as  follows  from  tne  appropriation  for  "  PreseiTation  and  Repair 
of  Fortifications:"  July  29,  1899,  act  of  March  3,  1899,  |246,  for  cor- 
recting dampness  in  the  rooms  of  the  new  works;  June  13,  1900,  act 
of  May  26,  1900,  $866,  for  necessary  miscellaneous  expenses  for 
repairs  needed  to  June  30,  1901;  June  21,  1900,  same  act,  $600,  for 
care  and  preservation  of  torpedo  material  for  defense  of  Narragansett 
Bay,  Rhode  Island,  of  which  $76  is  to  be  used  for  wiring  a  casemate; 
February  26, 1901,  same  act,  $1,000,  for  part  of  expense  of  rebuilding 
dangerous  casemate  wall;  May  16,  1901,  act  of  March  1, 1901,  $2,760, 
for  necessary  miscellaneous  repairs  needed  to  June  30, 1902,  including 
the  relaying  of  ashlar  wall. 

During  uie  last  winter  and  spring  careful  observations  were  made 
for  the  purpose  of  determining  the  cause  of  the  dampness  in  the  mor- 
tar battery,  and  the  conclusion  reached  is  that  the  greater  portion  of  the 
dampness  is  due  to  leakage,  though  condensation  during  the  warmer 
season  will  account  for  a  portion  of  the  moisture  that  accumulates 
during  dry  weather.  No  effort  has  been  made  to  correct  the  dampness, 
as  it  is  not  believed  expedient  to  expend  funds  in  trying  to  correct  it 
by  the  application  of  exterior  coverings.  Plans  and  estimates  will  be 
submitted  for  an  interior  lining  of  the  mortar-battery  magazines. 

The  10-inch  battery  has  been  dry  as  to  its  interior  rooms,  but  the 
outer  gallery  is  wet  when  rain  falls.  This  has  been  to  some  extent 
remedied  by  filling  the  horizontal  cracks  on  the  exposed  wall  with 
elastic  cement  and  by  coating  the  wall  with  hot  paramn  and  with  the 
Sylvester  waterproof  mixture.-  In  addition,  the  repairs  to  the  lO-inch 
battery  consisted  in  the  construction  of  penthouses  to  prevent  snow 
from  being  piled  up  in  the  passage  and  stairways  leading  to  the  gun 
platforms  and  in  making  racks  for  rammer  and  sponge  staffs. 

The  casemate  wall  on  the  east  side  of  the  old  fort,  due  to  the  action 
of  frost,  had  bulged  out  to  such  an  extent  as  to  become  dangerous, 
and  under  authority  of  the  Chief  of  Engineers,  from  funds  allotted 
for  the  purpose,  scaffolding  has  been  erected  and  the  dangerous  pjor- 
tion  of  the  wall  removed.  Funds  now  on  hand  will  permit  the  rebuild- 
ing of  the  portion  removed  and  the  straightening  up  of  other  portions 
of  the  wall  that  are  out  of  plumb. 

Care  of  toi^pedo  material. — ^An  allotment  was  made  in  June,  1900, 
for  the  care  and  preservation  of  torpedo  material  for  the  defense  of 
Narragansett  Bay  for  the  year  ending  June  30, 1901,  and  in  December 
the  authority  of  the  Chief  of  Engineers  was  received  to  expend  about 
$265  of  the  funds  for  the  care  of  torpedo  material  for  painting  the 
buildings  used  in  connection  with  the  mining  defense  of  this  place 
and  for  transferring  five  reels  of  cable. 

Money  statements. 

GENERAL  WORK  OF  REPAIR. 

July  1,  1900,  balance  unexpended $879. 59 

June  30,  1901,  amount  allotted  during  year 3,760.00 

4,639.59 
June  30,  1901,  amount  expended  during  fiscal  year 573. 01 

July  1,  1901,  balance  unexpended 4,066.58 

July  1,  1901,  outstanding  babilities .  83.15 

July  1, 1901,  balance  available 3,983.43 
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CARE  OF  TORPEDO   MATERIAL. 

July  1,  1900,  balance  unexpended $600.00 

June  30,  1901,  amount  expended  during  fiscal  year 665. 59 

July  1,  1901,  balance  unexpended 34,41 

PREVENTION  OF  DAMPNESS  IN  BATTERIES. 

July  1,  1900,  balance  unexpended 1246.00 

June  30,  1901,  amount  expended  during  fiscal  year 69.00 

July  1,  1901,  balance  unexpended 176.00 

Torpedoes  for  harbor  defense, — An  allotment  of  $250  from  the  appro- 
priation for'^'Toroedoes  for  Harbor  Defense,"  act  of  May  26,  1900, 
was  made  for  overhauling,  with  a  view  of  its  transfer  to  the  artillery, 
all  torpedo  material  on  hand.  Everything  on  hand  was  carefully  gone 
over,  as  well  as  the  material  making  up  large  invoices  received  from 
the  Engineer  Depot  during  the  winter,  and  allplaced  in  good  condition. 
Under  instructions  received  from  the  Chief  of  Engineers,  dated  Feb- 
ruary 23,  1901,  all  of  this  material  has  been  transferred  to  the  Artil- 
lery Corps,  with  the  exception  of  the  cables,  which  have  not  yet  been 
tested. 

Money  statement. 

Amount  allotted  since  July  1,  1900 $250.00 

June  30,  1901,  amount  expended  during  fiscal  year 80. 00 

July  1,  1901,  balance  unexpended 170.00 

Two  lO'inch  gun  eftnplaceinmis. — ^A  survey  of  the  land,  acquired  by 
condemnation  proceedings  for  the  construction  of  the  high-power  gun 
emplacements,  was  completed,  plans  and  estimates  were  submitted  for 
the  construction  of  two  10-inch  gun  emplacements,  and  allotments  were 
made,  under  dates  of  November  9  and  24,  1900,  from  the  appropria- 
tion for  "Gun  and  Mortar  Batteries,"  act  of  May  25, 1900,  amounting 
to  $122,500  for  the  construction  of  these  works,  with  the  understand- 
ing that  none  of  the  funds  were  to  be  expended  until  the  question  of 
damages  based  on  negative  easements  was  decided  by  the  United  States 
court.  Though  the  case  was  argued  in  November,  1900,  and  taken 
under  advisement  by  the  judge  of  the  circuit  court,  a  decision  has  not 
yet  been  rendered.  Under  (fite  of  May  28,  1901,  telegraphic  instruc- 
tions were  received  from  the  Chief  of  Engineers  to  proceed  with  the 
construction  of  the  batteries,  and  work  was  commenced  at  once.  A 
road  has  been  built  from  the  wharf  to  connect  with  the  county  road, 
and  objectionable  grades  in  the  county  road  have  been  reduced. 
Temporary  structures  were  begun  for  the  storage  of  cement,  stomge 
of  tools,  etc.,  and  at  the  close  of  the  fiscal  year  tnese  were  well  under 
way.  Bids  have  been  received  and  opened  for  the  necessary  materials 
to  be  used  in  the  construction  of  the  work,  and  conti-acts  awarded. 

Money  statement. 

Amount  allotted  since  July  1, 1900 $122,500.00 

June  30,  1901,  amount  expended  during  fiscal  year 603. 00 

July  1,  1901,  balance  unexpended 121,997.00 

July  1,  1901,  outstanding  liabilities 2,698.41 

July  1,  1901,  balance  available 119,298.59 
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Emplacements  for  two  G-inch  rapid-fire  guns, — A  provisional  allot- 
ment of  $30,0(X)  for  the  construction  of  two  6-inch  rapid-fire  ^un 
emplacements  was  made  November  9, 1900,  from  the  appropriation  for 
''Gun  and  Mortar  Batteries,"  act  of  May  26,  1900.  Plans  and  esti- 
mates were  not  submitted  until  May  7,  1901,  and  upon  their  approval 
by  the  Chief  of  Engineers  on  June  19,  1901,  the  sum  of  $35,000  was 
allotted  from  the  act  of  March  1,  1901,  the  previous  allotment  being 
withdrawn.  As  the  restrictions  had  been  removed  at  the  time  this 
allotment  was  made,  work  on  the  6-inch  gun  emplacements  consists 
practically  of  that  reported  under  the  10-incn  gun  emplacements.  The 
emplacements  for  the  10-inch,  15-pounder,  and  6-inch  guns,  will  ^le 
carried  forward  simultaneously. 

Money  f<t/ttemen.t. 

Amount  allotted  since  July  1,  1900 $35,000.00 

July  1,  1901,  balance  unexpended 35,000.00 

July  1,  1901,  outstanding  liabilitiee 1,579.24 

July  1,  1901,  balance  available 33,420.76 

Emplacements  f(/r  two  IB-pounder  rapidfire  gunA. — Under  the  appro- 
priation for  ''Gun  and  Mortar  Batteries,"  act  of  May  25,  1900,  two 
15-pounder  rapid-fire  gun  emplacements  are  to  be  constructed,  and 
allotments  amounting  to  $15,000  have  been  made  from  the  above  actt 
under  dates  of  November  9  and  2-1:,  1900.  This  work  is  in  the  same 
category  as  that  of  the  10-inch  gun  emplacements;  the  work  was 
authorized  by  telegram  of  the  Chief  of  Engineers  under  date  of  May 
28,  1901. 

Money  statement. 

Amount  allotted  since  Julv  1,  1900 $15,000.00 

July  1,  1901,  outstanding  liabilities 1,646.24 

July  1,  1901,  balance  available 13,353.76 

Const/ructing  wharf. — In  1898,  when  the  12-inch  gun  battery  was 
commenced,  a  temporar}^  pile  wharf  was  constructed  for  the  landing 
of  materials,  supplies,  etc.  This  wharf  consisted  of  piles  driven  down 
into  the  hard  bottom,  and  filled  with  broken  stone,  clay,  etc.,  taken 
from  the  site  of  the  batteries.  The  whole  was  inclosed  with  sheet 
piling  so  as  to  hold  the  riprap.  The  sheet  piling  soon  decayed,  open- 
ing upawavfor  the  filling  to  escape,  and  at  the  beginning  of  the  hscal 
year  the  wfcarf  had  deteriorated  to  such  an  exti^nt  as  to  necessitate 
its  reconstruction.  When  allotments  were  made  for  the  construction 
of  the  batteries,  estimates  were  submitted  for  the  construction  of  a 
permanent  wharf  and  allotments  from  the  acts  of  July  7,  1898,  and 
May  25,  1900,  aggregating  $28,500,  were  made  for  this  purpose.  The 
site  consists  of  nard  bottom  covered  by  6  or  7  feet  of  soft  material, 
and  it  was  decided  to  remove  the  piles  of  the  old  structure,  exc^ivate 
the  soft  material  from  the  bottom,  fill  in  the  excavated  area  with  rip- 
rap already  in  the  existing  wharf  up  to  a  grade  of  10  feet  below  mean 
low  water,  and  use  this  foundation  for  a  stone  structure.  All  the 
material  has  been  removed  that  is  to  be  taken  out  and  al>out  2,700  tons 
of  stone  and  400  yards  of  rock  fill  have  been  placed.  The  material 
obtained  from  excavating  the  road  from  the  wharf  to  the  countv  road 
has  been  used  as  fill,  the  remainder  of  the  tilling  to  be  obtained  from 
the  excavation  for  the  15-pounder  and  6-inch  rapid-fire  gun  emplace- 
ments. 
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Money  statem^d. 

Amount  allotted  since  July  1,  1900 $28,500.00 

June  30,  1901,  amount  expended  during  fiscal  year 7, 606. 06 

July  1,  1901,  balance  unexpended 20, 893. 94 

July  1,  1901,  outstanding  liabilities 7,409.60 

July  1,  1901,  balance  available 13,484.34 

Preservation  and  repair  of  fortificatimis. — The  following  allotments 
from  the  appropriation  for  ''Preservation  and  Repair  of  Fortifica- 
tions" have  been  made:  June  5,  1900,  $750,  for  repair  of  dynamo 
room,  act  of  March  8,  1899;  June  13,  1900,  $225,  for  the  necessary 
miscellaneous  repairs  needed  to  June  30,  1901,  act  of  May  25,  1900; 
December  20,  1900,  $243.20,  for  additional  cost  of  caring  for  batteries 
at  this  place  until  January  15,  1901,  act  of  May  25,  1900;  May  15, 

1901,  $300,  for  necessary  miscellaneous  repairs  needed  to  June  30, 

1902,  act  of  March  1,  1901. 

The  engine  room  leaked  very  badly  and  the  work  of  waterproofing 
the  room  was  begun  June  20,  1900.  During  the  fiscal  year  earth  and 
concrete  were  removed  from  the  portion  showing  leakage,  the  surface 
recovered  with  asphalt,  the  concrete  replaced  and  finished  with  trowels, 
and  the  earth  put  in  position  and  covered  with  sod.  The  work  was 
completed  in  July  and  the  room  is  practically  water  tight. 

Other  work  consisted  in  painting  and  scraping  the  iron  work  of  th-^ 
12-inch  and  15-pounder  gun  emplacements.  Tnis  battery  was  cared 
for  by  the  Engineer  Department  until  February  15, 1901,  when,  under 
orders  from  the  War  Department,  it  was  transferred  to  the  artillery. 

Money  statemejit, 

July  1,  1900,  balance  unexpended $975. 00 

June  30,  1901,  amount  allotted  since 643. 20 

1,518.20 
June  30,  1901,  amount  expended  during  fiscal  year 1, 217. 92 

July  1,  1901,  balance  unexpended 300. 28 

Emplacements  for  l^-inch  auns  and  G-m^ch  rapid-fii'e  guns, — Toward 
the  close  of  the  fiscal  year  plans  and  estimates  were  called  for  by  the 
Chief  of  Engineers  for  the  construction  of  three  12-inch  gun  emplace- 
ments and  two  6-inch  i-apid-fire  gun  emplacements  for  the  defense  of 
the  western  passage.  This  necessitated  a  topographical  survey  of  the 
land  owned  by  the  United  States  and  an  allotment  for  this  purpose  was 
made  March  26,  1901,  of  $500,  from  the  appropriation  for  ''  Gun  and 
Mortar  Batteries,"  act  of  March  1,  1901.  The  survey  has  been  com- 
pleted and  plans  and  estimates  for  the  12-inch  gun  emplacements  sub- 
mitted. 

Money  sta;temervt. 

Amount  allotted  since  July  1,  1900 $600.00 

June  30,  1901,  amount  expended  during  fiscal  year 376. 00 

July  1,  1901,  balance  unexpended 124.00 

July  1,  1901,  outstanding  liabilities 68.50 

July  1,  1901,  balance  available 56.50 
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Battery  for  eight  1^-mch  7rw7*tars. — Under  allotments  from  the 
appropriation  for  **Gun  and  Moitar  Batteries,"  act  of  May  7,  1898, 
$143,400  were  allotted  for  the  construction  of  emplacements  for  eight 
12-inch  mortars.  Work  was  commenced  in  September,  1898,  and  by 
the  end  of  November,  1900,  all  construction  work  was  practically 
completed,  including  the  installation  of  the  trolley  system,  roadway 
approach  to  the  battery,  water-service  piping — in  short,  all  but  the 
electric-light  fixtures.  The  mortar  carnages,  base  rings,  and  racers, 
which  were  received  in  June  and  July,  1898,  have  been  assembled  and 
mounted  in  place,  ready  for  the  reception  of  the  mortars  which  have 
recently  been  received  from  the  Ordnance  Department.  The  battery 
was  formally  transfci'red  to  the  artillery  for  its  use  and  care  January 
22,  1901,  and  the  only  work  that  remains  is  the  clearing  up  of  the 
grounds  in  the  vicinity  as  soon  as  the  mortars,  which  are  on  hand,  are 
mounted. 

Money  statement, 

July  1,  1900,  balance  unexpended $12,120.32 

June  90,  1901,  amount  expended  during  the  fiscal  year $9, 566. 59 

Returned  to  United  States  Treasury 2,000.00 

Transferred  to  other  work 53. 98 

11,620.57 

July  1,  1901,  balance  unexpended 499.75 

Battery  commander's  station. — ^The  small  amount  of  work  necessary 
to  complete  the  battery  commander's  station  was  done  early  in  the 
year. 

Money  statetnervt, 

July  1,  1900,  balance  unexpended $1,038.64 

June  30,  1901,  amount  expended  during  fiscal  year 271. 86 

Returned  to  United  States  Treasury 766. 78 

Eiecti^-ligJit  pla/fit. — Plans  and  estimates  having  been  submitted,  by 
Department  indorsement  of  March  2,  1900,  ^6,930  were  allotted  from 
the  appropriation  for ''Gun  and  Mortar  Batteries,"  act  of  May  25, 
1900,  to  be  applied  to  installing  the  part  of  the  electric-lighting  outfit 
at  the  mortar  battery,  and  on  March  15,  1901,  $31,020  were  allotted 
from  the  appropriation  for  "Gun  and  Mortar  Batteries,"  act  of 
March  1,  1901,  for  completion.  A  survey  of  the  proposed  site  was 
made  and  plans  prepared.  Specifications  were  approved  and  pro- 
posals invited  for  furnishing  the  material  for  the  various  parts  of  the 
system  and  opened  June  19,  since  which  date  the  awards  of  contracts 
have  been  authorized,  though  no  contracts  have  yet  been  made. 

Money  statement. 

Amount  allotted  since  July  1, 1900 $37,950.00 

June  30,  1901,  amount  expended  during  fiscal  year 54^  75 

July  1,  1901,  balance  unexpended 37,895.25 

July  1,  1901,  outetanding  liabilities 197.74 

July  1, 1901,  balance  available 37,697.51 

Preservation  and  repair  of  fortifications. — ^The  roadway  in  rear  of 
the  three  10-inch  gun  battery  was  macadamized  and  thoroughly  rolled, 
funds  for  the  purpose  being  especially  allotted  by  the  Department; 
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brackets  for  sponge  and  rammer  staffs  were  put  up;  locking  devices 
for  shot  lifts  repaired,  and  the  ironwork  scraped  and  painted. 

At  the  6-incn  battery,  the  magazines  leaking  badly,  an  effort  was 
made  to  stop  the  leaks  by  removing  the  top  surface  of  concrete  to  a 
depth  of  about  6  inches,  covering  the  surface  with  asphalt  and  putting 
on  four  layers  of  tarred  paper,  over  which  was  to  be  placed  from  4  to 
6  inches  of  concrete.  This  asphalt  was  placed  in  position  and  accom- 
plished the  object  desired,  but,  due  to  the  action  of  frost  followed  by 
warmer  weather,  the  asphalt  caked,  cracked,  and  be^n  to  peal,  open- 
ing up  seams  through  which  the  water  passed  as  easily  as  before  this 
work  was  done.  The  blasts  of  the  gun  firing  salutes  caused  a  curling 
up  of  the  covering,  injuring  it  still  more,  unless  such  a  protection  te 
covered  by  a  suflSciently  thick  layer  of  concrete  to  form  a  heavy  and 
solid  mass,  it  is  not  believed  that  this  method  of  waterproofing  can  do 
satisfactorily  what  is  required  of  it,  and  the  excessive  cost  of  digging 
out  the  old  concrete  makes  it  pmctically  prohibitory.  It  was  pro- 
posed to  apply  the  same  method  of  waterproofing  to  the  10-inch  gun 
emplacements,  but  as  the  results  were  so  unsatisfactory  nothing  nas 
been  done  in  this  connection,  it  being  decided  to  resort  to  interior  linings 
rather  than  the  application  of  these  exterior  layei*s. 

At  the  6-inch  battery  the  ironwork  has  been  scraped  and  painted, 
the  wooden  doors  painted,  the  vertical  walls  covered  with  three  coats 
of  Sylvester  process,  and  a  cement  hood  placed  over  the  magazine  doors. 

Money  statenienL 

July  1,  1900,  balance  unexpended $2,261.55 

June  30,  1901,  amount  allotted  since 1, 015. 00 

3, 276. 56 
June  30,  1901,  amount  expended  during  fiscal  year 1,080.88 

July  1, 1901,  balance  unexpended 2,195.67 

Torpedo  storelumse. — ^The  material  for  the  torpedo  defense  of  Narra- 
gansett  Bay  has  all  been  stored  in  one  place.  The  storage  capacity  was 
more  than  reached,  and  with  the  transfer  of  the  torpedo  material  to 
the  artill&ry  branch  of  the  service  it  was  concluded  to  separate  this 
material  into  that  pertaining  to  the  eastern  and  western  passages,  trans- 
ferring that  for  the  western  passage  for  storage  in  a  torpedo  storehouse 
to  be  constructed.  On  March  19,  1901,  an  allotment  of  $4,000  was 
made  for  the  construction  of  this  storehouse  from  the  appropriation 
for  "Torpedoes  for  Harbor  Defense,"  act  of  March  1,  1901.  Plans 
and  estimates  have  been  submitted  and  approved,  foundation  course 
laid,  and  the  brickwork  is  now  in  process  or  construction. 

Money  statement. 

Amountallottedsince  July  1,1900 $4,000.00 

June  30, 1901,  amount  expended  during  fiscal  year 299. 00 

July  1,1901,  balance  unexpended 3,701.00 

July  1,1901, outstanding  liabilities 1,052.24 

July  1,1901, balance  available 2,648,76 

Oahle  tank. — ^Plans  and  estimates  for  the  erection  of  a  cable  tank  for 
the  storage  of  cable  required  for  the  torpedo  defense  of  the  western 
passage  were  submitted  March  7  and  approved  March  19,  1901,  when 
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an  allotment  of  $4,000  was  made  from  the  appropriation  for  "Torpe- 
does for  Harbor  Defense,"  act  of  March  1,  1901,  for  the  construction 
of  the  tank.  At  the  close  of  the  fiscal  year  the  tank  was  practically 
completed. 

Money  stdtement. 

Amount  allotted  since  July  1,  1900 $4,000.00 

June  30, 1901,  amount  expended  during  fiscal  year 392.08 

July  1, 1901,  balance  unexpended 3,607.92 

July  1,1901,  outstanding  liabilities 1,391.49 

July  1, 1901, balance  available 2,216.43 

Supplies  for  seacoast  defenses. — Under  the  provisions  of  the  appro- 
priation for  *' Supplies  for  Seacoast  Defenses,"  act  of  May  26, 1900,  an 
allotment  of  $800  was  made  June  7,  1900.  These  funds  are  expended 
in  furnishing  supplies  on  approved  requisitions  of  the  coast  artillery. 

Money  statement, 

July  1,  1900,  balance  unexpended 1800.00 

June  30,  1901,  amount  expended  during  fiscal  year 48. 00 

July  1,  1901,  balance  unexpended 752.00 

Sites  for  fortifications  and  seacoast  defenses, — Under  the  provisions 
of  the  act  of  Congress  of  May  25,  1900,  the  Chief  of  Engineers,  on 
August  18, 1900,  directed  that  a  report  be  submitted  showing  what  land 
was  needed  at  one  of  the  sites  selected  for  the  defenses  projected  for 
the  western  passage.  The  report  was  submitted  October  24, 1900,  and  by 
Department  indorsement  of  October  30,  1900,  authority  was  received 
to  enter  into  negotiations  for  the  purchase  of  25  acres  of  land. 

In  November  negotiations  were  entered  into  with  the  owner  of  the 
land  desired,  an  agreement  made  as  to  price,  $65,000  for  the  tract 
required,  and  by  Department  indorsement  of  November  20,  1900, 
authority  was  received  and  an  allotment  of  funds  made  for  the 
purchase  of  the  land.  In  December  a  survey  of  the  land  was  made, 
an  allotment  of  $1,000  from  the  appropriation  for  "Site^  for  Fortifi- 
cations and  Seacoast  Defenses,"  act  of  March  3,  1899,  being  made  for 
the  purpose.  In  January  an  abstract  of  title  was  forwarded  to  the 
United  States  district  attorney,  and  during  the  same  month  informa- 
tion was  received  that  the  Secretary  of  War  had  authorized  the  acqui- 
sition of  the  land  by  condemnation  proceedings.  Decree  of  condem- 
nation was  entered  March  2,  1901,  in  the  United  States  circuit  court. 
Payment  for  the  land  has  not  yet  been  made,  as  there  hjis  been  some 
(juestion  as  to  the  necessity  or  advisability  of  acquiring  a  larger  tract 
for  the  use  of  the  troops. 

Money  statements. 

PURCHASE  OF   LAND. 

Amount  allotted  since  July  1,  1900 165,000.00 

July  1,  1901,  balance  unexpended 65,000.00 

SURVEY   OF  LAND. 

Amount  allotted  since  July  1,  1900 1,000.00 

June  30,  1901,  amount  expended  during  fiscal  yeai* 6S6.  79 

July  1,  1901,  balance  unexpended 313. 21 
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DEFENSES  OF  EASTERN    ENTRANCE   TO    LONG  ISLAND  SOUND  AND 
COAST  OF  CONNECTICUT. 

Officer  in  charge,  Mai.  Smith  S.  Leach,  Corps  of  Engineers;  assistant, 
Lieut.  Edward  H.  Scnulz,  Corps  of  Engineers;  Division  Engineer, 
Col.  George  L.  Gillespie,  Corps  of  Engineers  (now  brigadier-general 
Chief  of  Engineers,  United  States  Army),  to  April  30, 1901,  and  Col. 
Charles  R.  buter,  Corps  of  Engineers,  since  May  9,  1901. 

DEFENSES  OF  NEW  LONDON. 

The  defenses  of  New  London  consist  of  Fort  Trumbull,  on  the  west- 
ern side  of  the  harbor,  and  Fort  Griswold,  on  the  eastern  side. 

Fort  TrumbulL — ^Fort  Trumbull  occupies  a  small  peninsula  jutting 
out  into  the  Thames  River  just  below  the  heart  of  tne  city.  During 
the  past  year  it  has  been  garrisoned  by  artillery  troops.  The  foil; 
contains  no  modern  guns  or  carriages. 

There  have  been  no  funds  on  hand  during  the  fiscal  year.  No  work 
has  been  done  by  the  Engineer  Department.     Nothing  is  contemplated. 

Fc/i't  Grimjoold. — Fort  (Ti-iswold  is  an  earthwork  mounting  barbette 
guns,  situated  on  the  heights  opposite  Fort  Trumbull.  The  fort  is 
not  gannsoned.  During  the  year  an  ordnance  sergeant  has  been  in 
immediate  charge.     The  armament  is  all  of  old  type. 

An  allotment  of  1186  wa«  made  May  28,  1901.  for  necessary  repairs 
to  the  ordnance  sergeant's  quarters.  This  work  will  be  done  during 
the  coming  year. 

Money  statement. 

PRBSERVATION   AND  REPAIR  OP  PORTIPICATION8. 

May  28,  1901,  amount  transferred  from  allotment  for  other  works $185. 00 

July  1,  1901,  balance  available 186.00 

DEFENSES  OF  EASTERN  ENTRANCE  TO  LONG  ISLAND  SOUND. 

EmvlcLcefnierits  for  two  12-inch  B.  Z.  ri-fles  on  diaappea/rmg  carnages^ 
model  1897, — The  contract  for  this  battery  was  entered  into  December 
11,  1896,  and  included  the  construction  of  a  crib  wharf  at  the  island. 
The  work  was  begun  in  the  spring  of  1897.  By  July,  1899,  the 
emplacements  were  practically  completed.  The  electric  system  is 
installed  and  the  armament  mounted.  This  battery  was  the  first  con- 
structed in  this  district.  There  has  been  considemble  trouble  from 
dampness,  as  no  damp  proofing  was  introduced.  The  means  used  to 
overcome  this  were,  hrst,  to  paint  the  superior  slope  and  breastheight 
with  two  coats  of  alum  and  potash  solution,  and,  second,  to  cover  the 
loading  platform  with  a  coating  of  asphalt  put  on  hot  with  sand. 
Expenence  has  shown  that  this  method  of  covering  platforms  is  not 
satisfactory.  During  the  past  year  a  false  slab  ceiling  has  been 
installed  m  one  of  the  magazines,  which  method  has  given  good 
results  as  regards  percolation,  but  has  not  reduced  condensation  as 
much  as  desired.  To  overcome  the  latter  difficulty,  it  is  intended  to 
heat  the  room  artificially  by  steam. 
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During  the  year  the  base  ring  of  the  12-inch  carriage,  No.  1  emplace- 
ment, has  been  releveled  and  reset. 
This  battery  was  transferred  to  the  artillery  May  12,  1900. 

Money  statements. 

QXrS   AND  MORTAR  BATTERIES. 

Mounting  guns, 

July  1,  1900,  balance  unexpended $141.89 

June  30,  1901,  amount  expended  during  fiscal  year $124. 20 

May  9,  1901,  amount  deposited  to  credit  of  Treasurer  of 

United  States 17.69 

141. 89 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

Slopes,  etc. 

July  1,  1900,  balance  unexpended $260.00 

June  30,  1901,  amount  expended  during  fiscal  year 260. 00 

Care  offorHJUxUions. 

July  1,  1900,  balance  unexpended $0.98 

June  30,  1901,  amount  expended  during  fiscal  year .98 

Waterproofing. 

July  1,  1900,  balance  unexpended $535.43 

June  30,  1901,  amount  expended  during  fiscal  year 536. 43 

Mnplacenients  fb?*  Ptoo  10-inch  B.  L,  riiles  on  disappearing  ca/rriages^ 
model  1896. — The  construction  of  this  oattery  was  begun  in  March. 
1898.  By  July,  1898,  the  platforms  were  ready  for  the  amiament,  ana 
the  completed  batterj%  with  installation  for  light  and  power,  was 
transferred  to  the  artillery  on  May  12, 1900.  During  the  present  year 
some  sodding  has  been  done  on  the  slopes.  No  other  work  has  been 
done  except  furnishing  minor  supplies  for  the  electric  system. 

Money  statement, 

GUN   AND   MORTAR  BATTERIES. 

November  13,  1900,  amount  allotted $500.00 

July  1,  1901,  outstanding  liabilities 500.00 

Emplaxiein^nts  foi'  two  6-inch  rapid-fire  guns  on  pedestal  mounts. — 
An  allotment  for  this  work  was  made  June  26,  1901.  At  the  close  of 
the  fiscal  year  no  work  had  been  done  except  preparation  of  drawings. 

Money  statement. 

June  26,  1901,  amount  allotted $25,000.00 

July  1,  1901,  balance  avaiUble 25,000.00 

Range-finder  station  firr  l^-inch  hattery. — An  allotment  of  $7,000 
was  made  August  16, 1900,  for  the  construction  of  this  station.  Active- 
field  work  was  begun  in  April,  1901.  Foundation  and  concrete  col- 
umn were  constructed  by  the  United  States.  All  other  work  was  done 
by  contract.  The  station  is  the  typical  low-site,  instrument  axis  (50  feet 
above  mean  low  water.     Owing  to  the  lowness  of  the  site  and  exposure 
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to  wind  and  sea  the  foundation  was  carried  to  low  water.  At  the  close 
of  the  fiscal  year  the  station  is  practically  complete,  except  minor 
details  of  painting  and  finishing  up. 

Money  statement. 

August  16, 1900,  amount  allotted $7,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 1,722.44 

July  1,  1901,  balance  unexpended 6, 277. 56 

July  1, 1901, outstanding  liabilities 3,792.81 

July  1, 1901,  balance  available 1,484.75 

Constniction  of  sea  waU. — On  September  8,  1900,  an  allotment  of 
$12,000  was  made  for  the  construction  of  a  random  rubble  wall  for  the 
protection  of  the  exposed  portion  of  one  of  the  sites.     This  exposed 

?irt  is  practically  tne  entire  central  portion  of  the  southern  shore, 
he  worK  was  begun  near  the  western  end,  and  the  portion  in  front  of 
the  barracks  and  quarters  has  now  been  protected.  The  heavy  footing 
stones  were  obtained  from  the  quarry  by  purchase,  and  the  remaining 
stones  from  another  reservation.  The  United  States  steam  lighter 
transported  all  stone  and  loaded  it  on  cars.  It  was  then  hauled  by  sta- 
tionary engine  and  placed  in  the  work  by  derrick.  At  the  close  of  the 
fiscal  year  5,050  tons  have  been  placed  in  the  wall  and  330  linear  feet  of 
wall  have  been  completed.  This  is  much  the  heaviest  part  of  the  work 
owing  to  height  of  bank.  The  exposed  banks  are  subject  to  disin- 
tegration by  frost  action.  The  sea  wall  is  cjbnstructed  as  a  revetment, 
holding  the  bank  in  place  so  that  further  disintegration  and  falling 
away  are  prevented.  The  work  is  about  one-quarter  completed  as  to 
length  and  half  as  to  volume  and  cost. 

Money  statements. 

SEA   WALLS  AND   EMBANKMENTS. 

September  8, 1900,  amount  allotted : $12,000.00 

June  30, 1901,  amount  expended  during  fiscal  year 6, 276. 22 

July  1, 1901,  balance  unexpended 5, 723. 78 

July  1, 1901,  outstanding  liabilities 787.94 

July  1, 1901,  balance  available 4,936.84 

BVATION   AND  REPAIR  OF  FORTIFICATIONS. 


May  28,  1901,  amount  transferred  from  another  allotment: 

For  repairing  electric  plant  of  12-inch  battery,  including  new  switch- 
board and  rewiring $750. 00 

For  continuing  damp  proofing  of  magazines  in  12-inch  emplacements.      1 ,  000. 00 
For  repairing  slopes,  painting  ironwork,  etc 150. 00 

1  900.00 
July  1,  1901,  balance  available l',900.00 

Empl/icements  for  two  lO-inchB,  L,  rifles  on  disappea/rmg  ca/rriages^ 
model  1896^  and  a  mining  casemate. — ^This  work  was  done  under  con- 
tract with  Mairs  &  Lewis,  entered  into  August  11,  1897,  and  included 
the  construction  of  a  crib  wharf.  The  battery  commander's  station 
for  this  battery  was  subsequently  built  by  the  United  States.  The 
battery  and  station  were  completed  and  transferred  to  the  troops  on 
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March  31, 1900.     During  the  present  year  the  casemate  has  been  wired 
and  partition  wall  installed  separating  the  operating  from  the  accumu- 
lator room.    It  is  now  complete,  but  not  equipped,  and  was  transferred 
to  the  troops  April  30, 1901. 
Minor  repairs  to  the  battery  have  been  made  duiing  the  year. 

Money  statement, 

PRB8ERVATI0N  AND  RSPAIR  OP  POKTIPICATION8. 

July  1,  1900,  balance  unexpended 1250.00 

June  30,  1901,  amount  expended  during  fiscal  year 250. 00 

Empldcenienis  for  eight  12-inch  B,  L,  steel  mortars, — Plans  for  this 
battery  were  ma^e  and  approved  in  the  early  part  of  1898.  The  work 
was  begun  about  Julv  1,  1898.  At  the  beginning  of  the  fiscal  year 
the  battery  was  complete  except  earthwork,  sodding,  concreting  terre- 
plein,  and  electric  system.  The  battery  commander's  station  was  com- 
pleted. During  the  present  year  the  battery  has  been  completed  and 
the  electric  plant  installed.  The  plant  was  tested  in  January  and  Feb- 
ruary. This  plant  furnishes  current  to  the  6-inch  battery,  the  5-inch 
and  4.7-inch  emplacements,  and  to  the  mining  casemate.  The  electric 
system  includes  a  64:-cell,  70-ampere  Willard  accumulator,  in  lead-lined 
tanks.  The  first  test  of  this  accumulator  not  being  entirely  satisfac- 
tory, the  company  decided  to  replace  the  positive  plates  with  new  ones. 
The  accumulator  was  again  tested  in  May,  and  was  accepted  as  satis- 
factor}'.  The  mortar  battery  and  battery  commander's  station,  with 
all  engineer  and  ordnance'  property,  were  transferred  to  the  artillery 
on  March  4,  1901.  The  armament  is  all  on  hand.  Two  mortars  and 
two  carriages  in  the  right  pit  are  mounted. 

Money  statem£7it, 

GUN   AND   MORTAR  BA1TKRIK8. 

July  1, 1900,  balance  unexpended $7, 121.64 

June  30, 1901,  amount  allotted  during  the  fiscal  year 2,000.00 

9,121.64 
June  30, 1901,  amount  expended  during  fiscal  year 8, 869. 64 

July  1 ,  1901 ,  balance  unexpended 252. 00 

July  1, 1901 ,  outstanding  liabilities 252. 00 

Emplacmnents  for  tv)0  B-inch  rapid-fir^'  guns  on  disappearing 
mounts. — This  work  was  begun  about  June,  1899.  At  the  beginning 
of  the  fiscal  year  the  battery  was  practically  complete  except  consolida- 
tion of  slopes,  roadways,  and  electric  lighting. 

On  «July  30  an  allotment  of  ^2,000  was  made  for  the  adaptiition  of 
the  room  in  the  rear  traverse  of  this  battery  for  a  power  room  and 
the  construction  of  a  casemate  shelter  on  ihe  left  flank  of  the  battery 
for  a  30-inch  projector.  A  track  for  drill  purposes  was  also  built.  The 
searchlight  is  the  30-inch  type,  electrically  controlled.  Power  is  fur- 
nished by  a  16-horsepower  oil  engine  and  a  7.9-kilowatts  dynamo. 
The  battery  and  shelter  room  were  completed  in  December.  The  elec- 
tric system  was  installed  and  tested,  and  the  entire  battery,  with  search- 
light, ordnance,  and  engineer  propeitv,  transferred  to  the  artillery 
March  4,  ll^Ol. 

Carriages  for  this  battery  are  on  hand,  not  mounted;  guns  not  yet 
received. 
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Money  statements. 

GUN   AND   MOBTAR  BATTERIES. 

6-inch  battery, 

July  1,  1900,  balance  unexpended $21, 501. 60 

June  30,  1901,  amount  expended  during  fiscal  year 21, 501. 60 

Installation  of  searchlight^  etc, 

July  30,  1900,  amount  allotted $2,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 2, 000. 00 

Emplacenumt  fm*  a  ^..7'inch  Ai^iastrona  rapid-fire  gHn,—Th\a  em- 

Slacement  was  tinished  in  July,  1898.     The  armament  is  complete, 
llectric  wiring  is  installed.     The  emplacement  was  transferred  to  the 
troops  March  26,  1900. 

EinplaA^enient  for  5-inch  rapid-jire  wire-wound  gun, — At  the  begin- 
ning of  the  fiscal  year  this  emplacement  was  nine-tenths  completed. 
During  the  year  the  work  was  finished,  electric  wiring  installed,  and 
emplacement  transferred  to  the  artillery  March  4,  1901. 

Money  statements. 

QUN   AND  MORTAR  BATTERIES. 

July  1,  1900,  balance  unexpended $1, 662. 61 

June  30,  1901,  amount  expended  during  fiscal  year 1, 662. 61 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

Repairing  dopes,  painting  ironwork,  etc. 

May  28,  1901,  amount  allotted .    $160.00 

July  1,  1901,  balance  available 150.00 

Emplacements  for  two  8- inch  B.  L.  rifles  on  disappearing  carriages ^ 
nwdet  1896.^  and  two  5-inch  rapid-fire  guns  on  halaiiced-pillar  mounts. — 
Plans  for  these  emplacements  were  drawn  early  in  1898.  Work  was 
begun  on  a  pile  dock  in  August  of  the  same  year.  At  the  beginning 
of  the  fiscal  year  the  batteries  were  completed  and  electric  system 
installed.  Two  carriages  and  one  gun  of  the  8-inch  battery  had  been 
mounted  and  two  carriages  for  the  5-inch  battery  were  mounted. 
During  the  year  the  electric  system  has  been  maintained  and  painting 
of  ironwork,  etc.,  has  been  done.  The  batteries  were  in  charge  of 
two  watchmen  until  their  transfer  to  the  troops  on  February  18,  1901. 
The  asphalt  waterproof  covering  on  the  8-inch  platforms  has  proved 
unsatisfactory.  On  April  27  an  allotment  of  $1,500  was  made  for  the 
thorough  waterproofing  of  these  platforms.  The  plan  to  be  followed 
consists  in  cutting  away  the  asphalt  and  gmnolithic  surface  and  plac- 
ing a  layer  of  tar  paper  and  asphalt,  to  be  followed  by  4  to  6  inches  of 
concrete  and  granolithic  covering.  In  addition,  a  more  positive  drain- 
age will  be  given  to  the  terreplem. 

The  remaining  8-inch  B.  L.  rifle  is  now  on  hand,  not  mounted. 

Money  statements. 

GUN  AND   MOBTAR  BATTERIES. 

Two  8-inch  gun  emplacetfients. 

July  1,  1900,  balance  unexpended $656.60 

July  30,  1901,  amount  expended  during  fiscal  year  ..,,,,,.,.,,, 656. 60 
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PRESERVATION   AND  REPAIR  OF  FORTIFICATIONS. 

For  walerproojingf  drainage,  etc, 

April  27,  1901,  amount  allotted $1,500.00 

July  1,  1901,  balance  available-. 1,500.00 

ErripUwemervts  for  two  5-vnxih  rapid-Jire  wire-wound  guiis, — This  bat- 
tery was  begun  in  the  fall  of  1899.  At  the  beginning  of  the  fiscal 
year  it  was  about  nine-tenths  complete.  During  the  present  year  the 
electric  wiring  has  been  installea  and  slopes  completed  and  sodded. 
Current  for  lighting  is  obtained  by  underground  cable  from  the  power 
plant  at  the  8-inch  battery.  The  battery  was  transferred  to  the  troops 
February  18,  1901. 

No  armament  is  on  hand. 

Money  statement. 

July  1,  1900,  balance  unexpended $4,642.46 

June  30,  1901,  amount  expended  during  fiscal  year 4, 642. 46 

Bank  revetment. — On  May  1  an  allotment  of  $2,G00  was  made  for 
the  construction  of  a  bank  revetment  of  piles  and  sheet  piling.  This 
revetment  is  to  be  in  front  of  the  temporary  barracks  and  is  to  be 
about  400  feet  long.  It  is  intended  to  prevent  the  erosion  of  the  bank 
and  also  to  raise  the  general  level  of  the  shore  line.  At  the  end  of  the 
fiscal  year  proposals  had  been  called  for  and  received,  and  it  is  proba- 
ble that  award  will  be  made  and  the  work  executed  this  summer. 

Money  statemerds. 

SEA    WALLS  AND   EMBANKMENTS. 

May  1,  1901,  amount  allotted $2,600.00 

June  30,  1901,  amount  expended  during  fiscal  year 16. 97 

July  1,1901,  balance  available 2,583.03 

PRESERVATION   AND    REPAIR  OF  FORTIFICATIONS. 

General  vxyrks  of  repair. 

July  1,  1900,  balance  unexpended $1,650.00 

June  30,  1901 ,  amount  expended  durinc  fiscal  year $S22. 00 

June  30, 1901,  amount  deposited  to  credit  of  Treasurer  United 

States 28.00 

May  28,  1901,  amount  transferred  to  other  works 800. 00 

1,650.00 

Repairing  slopes,  painting  irontvork,  etc. 

May  28,  1901,  amount  transferred  from  allotment  for  other  work $100. 00 

July  1, 1901,  balance  available 100.00 

Emplaamienu  far.  two  8-inch  B.  L.  rifies. — This  battery  is  located 
on  an  exposed,  low,  sandy  site.  The  work  was  begun  in  1898  and  suf- 
ficiently completed  for  use  by  the  spring  of  1899.  It  was  intended 
(and  so  constructed)  to  temporarily  mount  the  rifles  on  15-inch  smooth- 
bore converted  barbette  carriages.  The  carriages  and  rifles  are  on 
hand,  but  not  mounted.  It  is  nOw  proposed  to  modify  the  platforms 
for  disappearing  carriages,  model  1896,  which  change  was  considered 
and  provided  for  in  the  original  construction.  The  platforms  will  at 
the  same  time  be  made  thoroughly  waterproof.     During  the  year 
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minor  repairs  have  been  made.  The  work  has  been  in  charge  of  two 
watchmen. 

Emplac€7H€nt8  for  two  5 -inch  rapid-fire  wire-wound  guns^  withpara- 
^«.— Operations  began  in  the  fall  of  1898.  The  emplacements  are 
completed;  armament  not  on  hand.     No  garrison  is  present. 

In  conjunction  with  the  8-inch  battery  improvement  a  thorough 
system  or  damp  proofing  will  be  introduced  on  the  platforms. 

The  site  of  this  work  is  a  bar  of  gravel  and  sand,  about  250  feet  wide, 
1,200  feet  long,  and  5  feet  above  high-water  level.  The  exposure  is 
very  great,  and  a  sea  wall  was  imperative.  During  the  present  year 
the  sea  wall  has  been  strengthened  and  extended.  The  project  includes 
filling  in  the  area  within  the  wall  to  high  water  by  gravel  or  otherwise. 
The  work  is  about  seven-tenths  complete.  Actual  work  under  the 
present  allotment  was  begun  in  August,  1900.  At  the  end  of  the  fiscal 
year  3,450  tons  had  been  placed. 

Money  statements, 

GUN  AND    MOBTAR  BATTERIEB. 

Emplacements  for  two  S-inch  rapidrfire  wire-tvound  guns. 

July  1,  1900,  balance  unexpended $1,256.61 

June  30,  1901,  amount  expended  during  fiscal  year 864. 50 

July  1,  1901,  balance  available 392.11 

SEA   WALI£  AND    EMBANKMENTS. 

July  5,  1901,  amount  allotted 18,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 6, 197. 88 

July  1,  1901,  balance  available 1,802.12 

PRESERVATION    AND   REPAIR  OF   FORTIFICATIONS. 

July  1,  1900,  balance  unexpended $2,432.68 

May  28,  1901,  amounts  allotted: 

For  watchmen,  laborers $1, 495. 00 

For  supplies  for  maintenance  and  operation  of  electrical 
Installation 100.00 

1,595.00 

May  28,  1901,  amounts  transferred  from  another  allotment,  to  be  applied 

as  follows: 

For  repairing  slopes,  painting  ironwork,  etc^ $150. 00 

For  watchmen,  laborers 65. 00 

215.00 

4,242.68 

June  30,  1901,  amount  expended  during  fiscal  year 1, 510. 36 

June  30,  1901,  amount  withdrawn 200. 00 

June  30, 1901,  amount  deposited  to  credit  of  Treasurer  United 
States 122.32 

1,832.68 

July  1,  1901,  balance  avalable 2,410.00 

Evi})lacenietits  for  two  12-inch  B,  L,  rifles  on  disappearing  carriages^ 
model  1S97;  two  10-inch  B,  L.  rifles  on  disappearinq  carriages^  model 
1896;  and  three  6-inch  rapid-iire  guns  on  disappearing  mxmnts. — ^The 
12-inch  and  10-inch  emplacements:  Work  waa  begun  in  December, 
1898.     A  cut  was  dredged  through  the  beach  into  a  pond,  thus  form- 
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ing  a  sheltered  harbor.  A  breakwater  jetty  was  built  to  protect  the 
cut,  and  a  dock  was  constructed  on  the  snore  of  the  pond. 

At  the  beginning  of  the  fiscal  year  the  power  room  at  the  two  10-inch 
emplacements  and  the  casemates  in  rear  of  them  had  been  completed, 
ana  the  12-inch  emplacements  were  well  advanced,  the  anchor  bolts  set, 
and  concreted  up  to  loading  platform.  The  entire  battery  was  com- 
pleted, .except  electric  installation,  by  December,  1900.  Test  of  the 
electric  system  is  now  in  hand.  This  has  been  somewhat  delayed  on 
account  of  guai-antine  restrictions  from  May  4  to  20,  due  to  a  case  of 
smallpox.  In  installing  the  electric  system  uie  report  of  the  board  of 
oflScers  on  electric  installations  has  been  closely  followed.  The  electric 
plant  includes  two  40-horsepower  upright  boilers,  one  60-kilowatt  gen- 
erating set,  an  80-ampere,  58-cell,  chloride  accumulator  in  lead-lined 
tanks. 

During  the  year  the  chain  ammunition  lifts  for  the  four  emplace- 
ments have  been  purchased  and  placed. 

Three  temporary  range-tinder  stations  and  a  tide  gauge  have  been 
built,  to  be  used  by  the  troops  in  target  practice  wil£  the  above 
battery. 

The  battery  was  transferred  to  the  troops  on  March  7,  1901. 

The  three  6-inch  emplacements:  Preliminary  work  was  begun  in 
December,  1898.  At  the  beginning  of  the  fiscal  year  excavation  had 
been  made  and  concrete  well  advanced.  The  battery  was  completed 
in  December,  1900.  The  electric  wiring  is  now  being  installed.  The 
svstem  includes  a  35-ampere  chloride  accumulator,  to  be  charged  from 
the  main  plant  of  the  10-inch  and  12-inch  battery.  During  the  year 
chain  ammunition  lifts  have  been  installed.  The  three  carriages  are 
mounted;  the  guns  are  not  on  hand.  The  battery  was  transferred  to 
the  troops  March  7,  1901. 

Money  statements. 

•nVO   12-INCH   AND  TWO   10-INCH   GUN   EMPLACEMENTS. 

July  1,  1900,  balance  unexpended $40,044.02 

June  30,  1901,  amount  expended  during  fiscal  year 38, 325. 60 

July  1,  1901,  balance  unexpended 1, 718. 42 

July  1,  1901,  outstanding  liabilities 1,718.42 

THREE  6-INCH  GUN   EMPLACEMENTS. 

July  1,  1900,  balance  unexpended $52,943.48 

June  30,  1901,  amount  expended  during  fiscal  year 50, 638. 35 

July  1,  1901,  balance  unexpended 2,305.13 

July  1,  1901,  outstanding  liabilities 2,305.13 

EjTiplacemeiits  for  eight  12 -inch  B.  L.  sted  vu/rtars. — Allotment  for 
this  battery  was  made  July  7,  1900.  Material  was  purchased  and 
track  laid  in  October  and  November,  Excavation  began  in  December. 
At  the  end  of  the  fiscal  year  the  middle  traverse  was  completed  and 
the  right  one  well  advanced.  The  plant  comprises  a  radial  cable  way 
of  about  750  feet  span,  two  locomotives,  a  steam  crane,  and  two  gravity 
concrete  mixers.    Excellent  sand  has  been  obtained  on  the  site.    Gravel 
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is  obtained  from  the  beach,  and  grout  was  taken  from  various  parts  of 
the  reservation.  The  rooms  of  this  battery  will  be  completely  damp- 
proofed  by  paper  and  asphalt  both  over  the  ceilingf  and  under  tne 
floors.  I-beams  are  spanned  by  6-inch  thick,  flat,  hollow-tile  arches; 
I-beams  not  exposed.  A  system  of  steam  heating  has  been  provided 
for.  The  electric  system  will  include  wiring,  switchboard,  and  a  60- 
ampere  accumulator. 

Money  statement, 

July  7,  1900,  amount  allotted $105,000.00 

February  18,  1901,  amount  allotted 10,000.00 

115,000.00 
June  30,  1901,  amount  exi)ended  during  fiscal  year 52, 269. 15 

July  1,  1901,  balance  unexpended 62,730.85 

July  1,  1901,  outstanding  liabilities 2,507.63 

July  1 ,  1901,  balance  available 60, 223. 22 

Protection  of  dynaniite  battery. — On  August  1, 1900,  an  allotment  of 
$66,000  was  made  for  protection  to  the  dynamite  battery.  During  the 
year  structural  steel  and  other  materials  have  been  purchased  and 
delivered.  Actual  work  is  deferred  until  completion  of  the  test  of 
this  gun  by  the  Ordnance  Department. 

Money  statements. 

OUN   AND  MOBTAR  BATTBRIBB. 

August  1,  1900,  amount  allotted $66,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 3, 675. 82 

July  1,  1901,  balance  available 62,324.18 

PRB8BRVATION   AND   REPAIR  OP  FOBTIPICATIONS. 

OenercU  works  of  repair. 

Julv  1,  1901,  balance  unexpended $2,000.00 

May  28,  1901,  amount  transferred  to  other  works 2,000.00 

Specific  aUotments, 

May  28,  1901,  amounts  transferred  from  another  allotment,  to  be  applied 
an  follows: 

For  repair  of  slopes,  painting  ironwork,  etc -        $250. 00 

For  supplies  for  maintenance  and  operation  of  electrical  installations 
prior  to  transfer  to  artillery 150.00 


July  1,  1901,  balance  available 400.00 

Preservation  and  repair  of  fortifications, — During  the  past  year  an 
electrician  has  been  employed  in  keeping  in  repair  the  several  electiic 
plants  pertaining  to  the  batteries.  From  a  special  allotment  inciden- 
tal supplies  and  repairs  have  been  made  to  the  various  fortifications 
and  electric  systems. 
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Money  statements, 

PBBSSRYATION   AND  REPAIR  OP  PORTIPICATIONS. 

October  15,  1900,  amount  allotted $900.00 

June  30,  1901,  amount  expended  during  fiscal  year $638. 75 

June  30,  1901,  amount  withdrawn 300.00 

June  30, 1901,  amount  deposited  to  credit  of  Treasurer  United 

States 61.25 

900.00 

May  28,  1901,  amount  allotted $900.00 

July  1,  1901,  balance  available 900.00 

Civilian  electrman. 

July  1,  1900,  balance  unexpended $225.00 

June  30,  1901,  amount  expended  during  fiscal  year 225.00 

SUPPLIES  FOR  SBACOAST  DEFENSES. 

July  1,  1900,  balance  unexpended $800.00 

June  30,  1901,  amount  expended  during  fiscal  year 184.15 

July  1,  1901,  balance  unexpended 615. 85 

July  1,  1901,  outstanding  habilitiee 73.86 

July  1,  1901,  balance  available 541.99 

Sribmarine-mining  material, — ^This  material  has  been  inspected  and 
overhauled,  and  was  invoiced  and  transferred  to  the  artillery  May  20, 
1901.  A  torpedo  casemate  was  transferred  to  the  artillery  on  April 
30,  1901 

Money  statements. 

PRESERVATION   AND   REPAIR  OF  FORTIFICATIONS. 

Care  of  torpedo  material. 

July  1,  1900,  balance  unexpended $177.79 

June  30,  1901,  amount  expanded  during  fiscal  year 177.79 

Inspection  of  torpedo  material, 

December  21,  1900,  amount  allotted *. $50.00 

June  30,  1901,  amount  expended  during  fiscal  year 50. 00 

Approximate  valxie  of  plant  belonging  to  the  United  Stales  and  used  upon  the  construction 
of  fortifications  under  the  appropriation  for  "  Gun  and  Mortar  Batteries,** 


Clafls  of  property. 


Approximate 

value  June 

80. 1901. 


Hoisting  and  conveying  machinery. 

Railroad  plant 

Tools,  appliances,  etc 

Cement  tester,  concrete  mixers,  etc. 

Office  furniture 

Surveying  instruments 

Typewriter 

Drawing  instruments 

Steam  lighter  Panuco 

Derricks 

Boilers,  engines,  and  pumps 

Outfit  for  quarters 


•3,000.00 

1,600.00 

500.00 

600.00 

86.00 

100.00 

60.  W 

10.00 

6,600.00 

26.00 

900.00 

26.00 


Total j         12,196.00 
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3  F. 

DEFENSES  OF  NEW  YORK  HARBOR. 

Officer  in  charge  of  artillen^  defense  and  of  torpedo  defense  of 
southern  enti'ance  to  harbor,  Maj.  William  L.  Marshall,  Corps  of  En- 
gineers; assistants,  Lieut.  James  A.  Woodruff,  Corps  of  EJngineers, 
until  September  19,  1900,  and  Lieut.  James  F.  Melndoe,  CSrps  of 
Engineers,  until  March  9, 1901.  Officers  in  charge  of  torpedo  defense 
of  eastern  entrance  to  harbor,  Mai.  John  G.  B.  Knight,  Corps  of 
Engineers,  until  April  29,  1901,  ana  since  that  date  Maj.  William  M. 
Black,  Corps  of  En^neers.  Division  Engineers,  Col.  George  L.  Gil- 
lespie, Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers, 
United  States  Army),  until  April  30,  1901,  and  Col.  Charles  R.  Suter, 
Corps  of  Engineers,  since  May  9, 1901. 

AT   EASTERN  ENTRANCE  TO  HARBOR. 

Mortar  hattery  for  sixteen  12-inch  trwrtars. — ^At  the  beginning  of  the 
fiscal  year  the  mortar  battery  had  been  completed,  mortars  mounted, 
and  the  battery  lighted  by  electricity. 

An  earthen  parapet  and  temporary  magazines  had  been  constructed 
for  the  practice  battery,  where  one  8-inch  B.  L.  rifle  on  altered  15-inch 
carriage  and  one  8-inch  converted  rifle  were  mounted. 

Two  emplacements  for  6-inch  rapid-fire  guns,  begun  in  August,  1899, 
were  nearly  completed. 

During  the  past  fiscal  year  the  following  work  was  done: 

Two  emplacements  for  S-inck  rapid-fire  guns. — The  emplacements 
were  completed  and  turned  over  to  the  commanding  oflBcer  February 
26,  1901.     They  are  not  yet  armed. 

Two  emplacements  for  6-inch  rapid-fire  guns, — Constioiction  was 
authorized  in  June,  1901,  and  on  June  17  excavating  and  clearing  the 
site  was  begun. 

Preservation  and  repair  of  fortifications. — During  the  past  fiscal 
year  the  following  work  was  done  at  the  mortar  battery:  A  retaining 
wall  was  built  at  the  entrance  to  the  northwest  pit,  where  the  embank- 
ment was  falling;  a  new  manhole  was  built  and  drains  cleaned;  repairs 
were  made  to  the  embankment.     Total  cost,  $149.20. 

Armament. — No  changes  during  the  year. 

Sea  walls  and  embankments. — tJnder  an  allotment  for  sea-wall  con- 
struction a  project  was  approved  for  building  a  sea  wall  about  300  feet 
long  on  the  northeast  side  of  the  sitfe.  Work  under  this  allotment 
was  begun  June  4.  Materials  have  been  purchased  and  derrick  and 
plant  prepared  for  construction. 

Money  statements. 

GUN  AND  MOBTAR  BATTERIES. 

July  1,  1900,  balance  unexpended  .^ $6,419.65 

Allotted  since 27,500.00 

32,919.65 

June  30,  1901,  amount  expended  during  fiscal  year $3, 812. 38 

Restored  to  appropriation 1, 457. 27 

5, 269. 65 

July  1,  1901,  balance  unexpended 27,650.00 

July  1,  1901,  outstanding  liabilities 705.76 

July  1,  1901,  balance  available 26,944.24 

Digitized  by  VjOOQIC 


758   BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

PRESERVATION   AND   REPAIR  OP   PORTIPICATIONS. 

July  1,  1900,  balance  unexpended $223. 92 

Allotted  since 400.00 

623.92 
June  30,  1901 ,  amount  expended  during  fiscal  year 103.  77 

July  1,  1901,  balance  unexpended  and  available 520. 15 

SEA   WALLS  AND   EMBANKMENTS. 

Amount  allotted 10,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 175. 00 

July  1,  1901,  balance  unexpended 9,825.00 

July  1,  1901,  outstanding  liabilities 985.00 

July  1,  1901,  balance  available 8,840.00 

()n  the  northern  side  of  edstem  entrance. — ^These  works  consist  of  an 
old  stone  fort  and  outlying  batteries,  with  modern  batteries. 

At  the  beginning  of  the  fiscal  year,  July  1, 1900,  the  battery  of  two 
10-inch  guns  had  been  completed  and  armed;  two  12-inch  emplacements 
had  been  completed  and  armed;  two  emplacements  for  5-inch  rapid- 
fire  guns  had  oeen  completed  and  base  rings  set,  guns  not  mounted; 
two  emplacements  for  15-pounder  rapid  tire  guns  h^  boen  completed, 
but  not  armed;  an  electric-light  plant  had  been  installed  in  one  of  the 
casemates  of  the  stone  fort  and  connected  with  the  complete  emplace- 
ments; two  range-finder  stations,  type  A,  had  been  constructea,  and 
a  searchlight  had  been  mounted  and  connected. 

During  the  past  fiscal  year  the  following  work  has  been  done: 

One  emplacement  for  12-inch  gun  (No.  2);  a  small  amount  of  grad- 
ing was  done  in  rear  of  platform  and  surface  drains  were  made;  the 
emplacement  was  turned  over  to  the  commanding  officer  August  15, 
1900. 

Two  emplacements  for  15-pounder  rapid-fire  guns:  Base  rings  were 
received  and  set  and  the  emplacements  turned  over  to  the  command- 
ing officer  December  22, 1900.     The  guns  were  received  and  mounted. 

Iron  gallery  to  connect  loading  platforms  of  10-inch  battery:  This 
was  authorized  May  8,  1900.  IViaterial  was  purchased  and  the  gallery 
erected,  painted,  and  completed  in  November,  1900.  The  length  of 
the  gallery  is  55  feet.  Its  total  cost  was  $608.24,  of  which  ^^04. 74 
was  for  structural  materials  and  $203.50  for  labor,  painting,  etc. 

Electric  tide  indicator:  This  consists  of  a  box  tide  gauge  with  float 
and  electric  connections  to  the  range-finder  stations,  to  record  there 
the  height  of  tide.  The  construction  was  completed  and  was  turned 
over  to  the  commanding  officer  May  11,  1901. 

Ckxgt  of  tide  indicator $325.00 

Cable  and  materials  for  connections 58. 90 

Labor  setting  up  the  system 91. 10 

Total  cost 475.00 

Preservation  and  repair  of  fortifications:  The  rooms,  magazines,  and 
galleries  of  the  10-inch  and  12-inch  emplacements  were  rewired, 
armored  cable  being  substituted  for  iron  conduits.     Cost: 

Materials 1391.46 

Labor 315.26 

Total  cost 706.72 
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The  10-inch  and  12-inch  batteries  were  waterproofed  (Sylvester  proc- 
ess), a  dooi*way  in  the  stone  fort  was  cut  out,  doors  were  painted,  and 
repairs  were  made  to  slopes,  hand  rails,  and  electric-light  wires. 

oea  walls:  At  the  begrinning  of  the  year  $10,904.47  were  available 
for  building  a  sea  wall  on  the  north  shore  of  the  reservation.  A  wall 
was  built  along  the  line  of  half  tide  on  the  beach  from  a  point  360  feet 
west  from  12-inch  emplacement  No.  2  to  about  700  feet  from  the  west 
line  of  the  reservation. 

The  wall  was  built  of  rubble  stone,  laid  in  cement  mortar,  the  voids 
tilled  with  concrete;  most  of  the  wall  was  covered  with  a  coping  course 
made  from  old  stone  on  hand.  The  length  of  wall  built  was  1,343  feet, 
and  the  total  cost,  including  labor  and  materials  purchased  for  shore 
protection,  was  *12,262.81. 

In  May,  1901,  $15,000  were  allotted  for  the  construction  of  about  800 
linear  feet  of  sea  wall  on  the  south  shore  of  the  reservation,  the  wall 
to  be  built  of  rubble  masonry,  with  capping  at  14  feet  above  mean  low 
water. 

Material  has  been  purchased  and  up  to  the  close  of  the  fiscal  year 
50  linear  feet  of  wall  nave  been  built,  but  no  coping  yet  put  on. 

Money  statements, 

GUN   AND  MORTAR  BATTERIES. 

July  1,  1900,  balance  unexpended $15,308.92 

Allotted  since 475.00 

15, 783. 92 

June  30,  1901,  amount  expended  during  fiscal  year $2, 509. 03 

Restored  and  deposited  to  credit  of  appropriation 13, 274. 89 

15,783.92 

PRESERVATION   AND   REPAIR  OF   FORTIFICATIONS. 

July  1,  1900,  balance  unexpended $1, 572. 57 

Allotted  since 1,700.00 

3, 272. 57 
June  30,  1901,  amount  expended  during  fiscal  year 1 ,  624. 30 

July  1 ,  1901,  balance  unexpended 1, 648. 27 

July  1,  1901,  outstanding  liabilities 33.  75 

July  1, 1901,  balance  available 1,614.52 

SEA   WALLS   AND  EMBANKMENTS. 

July  1,  1900,  balance  unexpended $11, 173. 05 

Allotted  since 15,000.00 

26, 173.  a5 
June  30,  1901,  amount  expended  during  fiscal  year 10, 853. 04 

July  1,  1901,  balance  unexpended 15,320.01 

July  1,  1901,  outstanding  liabilitiee 1,393.99 

July  1,  1901,  balance  available 13,926.02 

On  southern  side  of  eastern  entrcmce. — ^These  fortifications  consist  of 
an  old  casemated  stone  fort  with  old  batteries  and  modern  defenses. 

At  the  beginning  of  the  fiscal  year,  July  1,  1900,  a  mortar  battery 
'containing  eight  positions  for  12-inch  B.  L.  moiiars  had  been  com- 
pleted and  armed;  at  the  gun  battery  (six  positions  for  disappearing 
guns)  two  10-inch  and  two  8-inch  emplacements  had  been  completed 
and  armed,  and  two  12-inch  emphicements  had  been  completed,  except 
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some  minor  fittings,  and  were  armed;  two  emplacements  for  15-pounder 
rapid-fire  guns  had  been  completed  and  were  anned;  two  emplace- 
ments for  5-inch  lupid-firc  guns  had  been  nearly  completed  and  were 
ready  for  armament;  an  electric-light  plant,  with  underground  con- 
duits for  connections,  was  under  construction;  a  mining  casemate  had 
been  built  and  turned  over  to  the  commanding  oflBicer. 

During  the  past  fiscal  j^ear  the  following  work  was  done: 

Two  emplacements  for  5-inch  rapid-fire  guns:  The  cajriages  were 
received,  set  in  place,  and  grouted,  and  the  pavements  finish^.  The 
emplacements  were  turned  over  to  the  conunanding  oflScer  December 
11,  1900. 

Disappearing  gun  battery:  The  two  emplacements  for  12-inch  guns 
were  completed,  the  ammunition  hoists  and  ma^zines  were  painted, 
shutters  placed  in  doors,  and  electric  connections  finished.  C!ost, 
$623.71. 

The  roads  in  rear  of  and'  near  the  battery  were  graded,  macadam- 
ized, and  drained,  and  side  slopes  sodded;  iron  stairways  and  concrete 
steps  were  placed;  and  minor  repairs  made,  at  a  cost  of  $1,127.52. 

Iron  galleries  were  built  to  connect  the  loading  platforms  of  em- 
placements 1  and  2  of  the  gun  battery,  at  a  total  cost  of  $1,548.93. 

Electric-light  plant:  This  consists  of  a  55-horsepower  Worthington 
boiler;  a  33-kilowatt  dynamo,  direct  connected;  a  stoi'age  battery  of 
64  cells,  type  13  G  chloride  accumulator.  The  installation  has  been 
completed,  and  the  plant  was  turned  over  to  the  commanding  officer 
October  30,  1900. 

Preservat'oii  and  repair  of  fortifications:  Under  allotments  from 
this  appropriation  rooms  and  galleries  have  been  painted,  the  engineer 
wharf  nas  been  repaired,  watchmen  have  been  employed  to  care  for 
property,  slopes  have  been  mowed,  and  minor  repairs  have  been  made 
to  embankments,  drains,  slopes,  walls,  etc.,  at  a  total  cost  of  $730.27. 

Armament:  Two  5-inch  rapid-fire  guns  and  carriages  mounted  on 
pillar  mounts;  two  12-inch  guns  mounted  on  disappearing  carriages. 

Money  statements. 

GUN   AND   MORTAR    BATTERTBS. 

July  1,  1900,  balance  unexpended $13,127.62 

Allotted  since 6,600.00 

18, 727. 62 

June  30,  1901,  amount  expended  during  fiscal  year |17, 413. 33 

Deposited  to  credit  of  appropriation 154. 19 

17,567.52 

July  1,  1901,  balance  unexpended 1, 160. 10 

July  1,  1901,  outstanding  liabilities 168.89 

July  1,  1901,  balance  available 991.21 

PRESERVATION   AND  REPAIR  OF   FORTIFICATIONS. 

July  1,  1900,  balance  unexpended $949.58 

Allotted  since 600.00 

1,549.58 
June  30,  1901,  amount  expended  during  fiscal  year 940. 85 

July  1,  1901,  balance  unexpended 608. 73 

July  1,  1901,  outstanding  liabilities 18. 92 

July  1,  1901,  balance  available 589.81 
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Torpedo  defense  of  eastern  entrance  to  harbor. — A  complete  list 
showing  all  the  materials  needed  for  the  approved  project  of  this 
defense  is  on  tile. 

Forty-three  1,000-pound  anchors  and  43  buoyant  mine  cases  that 
were  stored  at  another  locality  were  removed  to  Willets  Point,  N.  Y. 

Anchors  and  mine  cases  belonging  to  the  material  for  this  defense 
are  now  stored  at  Willets  Point,  5f.  x . 

The  removal  of  mine  caps  of  old-pattern  mine  cases  and  the  fitting 
out  of  the  same  with  pins  for  jointing  boxes  was  begun. 

All  other  materials  are  in  good  condition. 

A  storeroom  has  been  selected  for  the  reception  of  all  of  the  neces- 
sary material  for  this  locality,  excepting  the  anchors  and  cables,  and 
partly  fitted  up.     The  heavier  materials  have  been  stored  there. 

Two  railroad  transits  have  been  added  to  the  supply  of  materials  by 
purchase. 

April  22,  1901,  a  report  was  forwarded  to  the  Chief  of  Engineers, 
United  States  Army,  as  to  the  submarine-mine  work  proposed  at  the 
eastern  entrance  to  New  York  Harbor,  accompanied  by  a  tracing  show- 
ing the  location  of  the  mining  casemate,  cable  tanks,  and  of  the  cables 
lemling  to  the  mines;  also  accompanied  by  a  list  of  materials  on  hand 
and  to  be  supplied  from  depot.  By  letter  of  May  7,  1901,  from  the 
OflSce  of  the  Adjutant-General  United  States  Army,  this  material  was 
ordered  to  be  placed  under  the  charge  of  the  commanding  officer  of 
the  post. 

AT  SOUTHERN   ENTRANCE  TO  HARBOR. 

Fr/rt  ColwmJms^  Castle  WilliainSy  and  South  Battery. — No  modern 
works  of  defense  are  at  this  point,  and  no  work  was  aone  during  the 
fiscal  year  ending  June  30,  1901. 

Sea  wall  at  Governors  Island^  New  York  Harhor. — ^This  wall,  com- 
pleted in  1893,  incloses  the  entire  island.  It  is  in  good  repair  and  no 
work  upon  it  is  required  at  present. 

During  the  past  fiscal  year  the  embankment  on  the  southwest  side 
of  the  island  and  close  against  the  sea  wall  was  wjished  out  in  places 
to  a  depth  of  from  one-half  to  2  feet,  occasioned  for  the  most  part  bv 
seas  washing  over  the  wall;  this  is  the  most  exposed  place  of  the  island. 
The  excavation  was  filled  with  about  10  yaras  of  large  stone  and  30 
yards  of  broken  stone,  rammed  into  the  hollows.  The  total  cost  was 
f  90.94,  and  was  paid  by  an  allotment  from  the  appropriation  for  "  Pres- 
ervation a  id  Repair  of  Fortifications,"  act  of  Mky  7, 1898. 

Money  statement, 

PRESERVATION   AND  REPAIR  OF  FORTIFICATIONS. 

Amount  allotted $250.00 

June  30,  1901,  amount  expended  during  fiscal  year $90. 94 

Deposited  to  credit  of  appropriation 159.06 

250.00 

Fort  Lafayette.^  New  York. — ^This  work  is  situated  on  Hendricks 
Shoal,  in  the  Narrows,  New  York  Harbor,  about  1,000  feet  from  the 
Long  Isk  id  shore.  The  area  inclosed  by  a  sea  wall  is  about  270  feet 
square. 

The  fort  is  a  circular  casemated  structure  in  three  tiei's,  built  of 
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Newark  red  sandstone  founded  on  riprap.  It  was  injured  bv  fire  in 
1868,  since  which  time  it  has  been  abandoned  as  a  work  of  defense. 

No  work  has  been  done  during  the  past  fiscal  year. 

Fort  Wood. — ^The  fortifications  consist  of  a  stone  fort  and  outer 
earthen  batteries.  No  work  was  done  upon  the  fortifications  during 
the  fiscal  year  ending  June  30,  1901. 

Sea  wail  at  Bedloes  MaTid^  New  York  Harbor. — ^The  island  is  sur- 
rounded by  masonry  sea  walls  from  the  north  angle  around  the  east 
and  south  sides  to  the  west  side,  leaving  a  length  of  about  715  feet  on 
the  northwest  side  with  no  protection. 

May  2,  1901,  a  project  was  submitted  for  completing  the  west  front 
of  the  island  by  building  a  wall  of  rubble  masonry,  with  coping,  and 
filling  in  behind  it;  the  wall  to  be  built  along  the  contour  of  2  feet 
above  mean  low  water,  to  be  714  feet  long  and  8.4  feet  above  mean 
low- water  level;  estimated  cost,  $20,000. 

By  indorsement  of  the  Chief  of  Engineers,  dated  May  6,  1901,  an 
allotment  of  $20,000  from  the  appropriation  for  "Sea  Walls  and 
Embankments,"  act  of  March  1,  1901,  was  made  for  the  purpose  of 
building  a  sea  wall  along  this  exposed  section  and  filling  and  grading 
behind  the  wall. 

Proposals  for  doing  this  work  by  contract  were  invited,  and  opened 
June  24,  1901.  The  lowest  bidder  was  Harry  L.  Smith,  240  Purdy 
street,  Long  Island  City,  N.  Y.     The  contract  is  not  yet  awarded. 

Money  stMefnent. 

Amount  allotted ^ 120.000.00 

June  30,  1901,  amount  expended  during  fiscal  year 32. 49 

July  1,  1901,  balance  unexpended  and  available 19, 967. 51 

Defenses  on  Long  Island. — ^These  fortifications  consist  of  an  old  case- 
mated  stone  fort  and  outlying  batteries,  with  modern  batteries. 

During  the  past  fiscal  ^ear  the  following  work  has  been  done: 

Battery  of  seven  lO-mch  guns:  The  rear  ditch  has  been  widened, 
slopes  sodded,  and  a  concrete  retaining  wall  built;  water  supply  has 
been  carried  to  the  gun  platfonns;  and  electric-light  conduits  have 
been  laid;  all  at  a  total  cost  of  $3,500. 

Battery  of  four  12-inch  guns:  Emplacements  Nos.  3  and  4  were 
graded  and  sodded,  doors  were  hung,  electric  lights  installed,  iron 
work  painted,  and  water  supply  carried  to  the  platforms.  The  emplace- 
ments are  completed.  Guns  were  mounted  in  emplacements  Nos.  3  and 
4.     Total  expenditures,  $3,966.77. 

Mortar  batterv:  Six  hundred  and  fifty -six  cubic  yards  of  concrete 
were  placed,  and  5,529  cubic  yards  of  earth  in  parapet  and  slopes;  the 
embankment  was  sodded,  the  ditch  macadamized,  and  gutters  paved; 
water  suj)ply  was  carried  to  the  mortar  pits;  an  electric-lighting  sys- 
tem was  installed,  and  ammunition  trolleys  put  in  and  stairs  erected. 
The  battery  is  completed;  it  was  turned  over  to  the  artillery  March  4, 
1901.     Total  expenditures,  $12,041.46. 

Two  12-inch  emplacements :  Plight  thousand  four  hundred  and  ninety- 
three  cubic  yards  of  concrete  were  placed,  parapet  graded,  doors 
hung,  electric  lights  partly  installed,  ammunition  cranes,  ladders,  and 
hand  rails  erected,  and  water  supply  carried  to  the  platforms.     The 

Slatf orms  are  completed  and  ready  for  armament.     Total  expenditures, 
49,678.45. 
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Two  6-inch  emplacements:  Four  hundred  and  twenty-eight  cubic 
yards  of  obstructing  masonry  were  removed  and  4,317  cubic  yards  of 
concrete  placed;  parapets  were  graded,  dooi*s  hung,  electric  lights 
partly  installed^  cranes,  ladders,  and  hand  rails  erected,  and  water 
supply  carried  to  the  platforms.  The  emplacements  are  nearly  com- 
pleted; the  platforms  are  ready  for  armament.  Total  expenditures, 
128,512.14. 

One  fire  commander's  station  and  two  battery  commanders'  stations: 
Construction  has  been  authorized,  materials  purchased,  and  work  is  in 
progress. 

Installation  of  electric-light  plants:  The  project  is  for  two  direct- 
connected  steam  engines  and  generating  sets  of  37i-kilowatt  and  62i- 
kilowatt  capacity  at  110  volts,  each  to  have  independent  steam  boilers; 
two  sets  of  storage  batteries  with  switchboard;  a  brick  power  house, 
and  lead-covered  insulated  distributing  cables.  Estimated  cost,  ^1 ,600. 
Allotments  were  made  in  May,  1001.  Machinery  has  been  ordered 
and  construction  of  power  house  begun. 

Four  emplacements  for  6-inch  rapid-fire  guns,  pedestal  mounts, 
model  1900:  Under  an  allotment  of  $40,000,  made  May  15, 1901,  from 
the  appropriation  for ''  Gun  and  Mortar  Batteries,"  act  of  March  1, 1901, 
advertisement  was  made  and  specifications  were  issued  for  cement  and 
stone,  and  bids  were  opened  June  20,  1901;  contracts  were  entered 
into  and  forwarded  to  the  Chief  of  Engineers.  They  are  not  yet 
approved. 

Preservation  and  repair  of  fortifications:  Under  allotments  available 
during  the  past  fiscal  year  work  was  done  as  follows: 

At  the  seven-gun  battery:  Slopes  and  doors  were  repaired,  iron  shut- 
ters built,  covers  supplied  for  nygrometers  and  thermometers,  sup- 
ports for  sponges  and  rammers  built,  and  leakage  in  ceilings  repaired. 

At  the  battery  of  four  12-inch  guns:  Slopes  were  repaired,  leakage 
in  ceilings  stopped,  supports  made  for  sponges  and  rammers,  and  skids 
for  shot  built. 

At  the  mortar  battery:  Slopes  were  repaired,  supports  made  for 
sponges  and  rammers,  and  skids  for  shot. 

Armament:  One  12-inch  gun  mounted  on  Emplacement  No.  3,  and 
one  12-inch  gun  mounted  on  Emplacement  No.  4  of  the  12-inch  battery. 

Money  statemervts. 

GUN   AND   MOBTAR  BATTERIES. 

Battery  construction, 

July  1,1900,  balance  unexpended $173,890.58 

Alloted  since 53,800.00 

227,690.58 

June  30, 1901,  amount  expended  during  fiscal  year $122, 764. 00 

Restored  and  deposited  to  credit  of  appropriation 14, 255, 59 

Transferred  to  allotment  for  electric  plant 17, 000. 00 

154,019.59 

July  1,1901,  balance  unexpended 73,670.99 

July  1, 1901,  outstanding  liabilities 10,738.62 

July  1,1901, balance  available 62,932.37 
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Electric  plarU. 

Allotted $30,000.00 

June  30, 1901,  amount  expended  during  fiscal  year. . . ". 2, 465. 40 

July  1, 1901, balance  unexpended 27,534.60 

July  1,1901,  outstanding  liabilities 26,491.75 

July  1, 1901,  balance  available 1,042.85 

BBASCHLIGHTS  FOR  NEW  YORK   HARBOR. 

Allotted $11,500.00 

July  1,  1901,  outstanding  liabilities 11,500.00 

PRB8ERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

July  1,  1900,  balance  unexpended $3,089.03 

Allotted  since 2,500.00 

5,589.03 
June  30,  1901,  amount  expended  during  fiscal  year 2, 381. 77 

July  1,  1901,  balance  unexpended  and  available 3, 207. 26 

Defenses  07i  Staten  Island, — ^These  fortifications  consist  of  two  old 
casemate  stone  forts  and  outlying  batteries  with  modern  defenses. 

During  the  past  fiscal  year  the  following  work  has  been  done : 

Two  emplacements  for  12-inch  guns:  The  emplacements  were  com- 
pleted and  transferred  to  commanding  oflScer  August  18, 1900;  mount- 
ing guns  and  carriages  not  yet  completed. 

Two  emplacements  for  6-inch  guns  on  disappearing  carriages:  The 
emplacements  were  completed  and  transferred  to  commanding  officer, 
October  29,  1900;  guns  and  carriage  are  not  yet  mounted. 

Two  emplacements  for  12-inch  guns :  The  first  allotment  for  construc- 
tion was  made  July  9,  1900;  work  was  begun  at  once,  and  up  to  June 
30,  1901,  excavation  for  foundations  had  been  made  and  6,717  cubic 
yards  of  concrete  had  been  placed,  building  the  concrete  structure  up 
to  an  average  height  of  3  feet  above  the  loading  platforms.  The  total 
amount  of  concrete  in  the  battery,  when  completed,  is  estimated  at 
10,256  cubic  yards. 

New  central  electric  power  station:  Excavation  was  begun  June  1, 
and  construction  of  bricK  walls  is  under  way;  awards  have  been  made 
for  furnishing  boiler,  engines,  generators,  cables,  and  other  supplies. 

Steel  galleries  were  built  to  connect  adjacent  loading  platforms  at 
three  batteries. 

Preservation  and  repair  of  fortifications;  Under  several  allotments 
the  submarine-mining  material  was  cared  for,  cleaned,  and  stored;  the 
mining  casemate,  torpedo  storage  building,  three  cable  tanks,  and  sub- 
marine-mining material  were  transferred  to  the  artillery  May  6, 1901; 
roofs  of  torpedo-storage  building  and  of  cable  tanks  were  scraped  and 
painted;  electric-light  systems,  with  conduits  laid  for  cables,  were 
installed;  removing  an  arch  in  south  cliff  battery  was  begun;  hygro- 
metric  shelters  were  built,  and  minor  rejmirs  were  made  to  sod[ding, 
dooi-s,  etc. 
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Following  is  a  detailed  statement  of  cost  of  work  done  upon  two 
12-inch  emplacements  daring  the  past  fiscal  year: 


DeBcription. 


Ptant. 


Locomotive  (H.  K.  Porter  nuUce) 

Enginefland  boilere,  hoisting 

Mixer,  concrete,  eiibicaJ.  4  by  4  feet 

Derriclu,  guys,  cables,  rtone  cars,  cement 
cars,  posh  cant,  and  steel  and  wood  trayii, 
etc 

Steel  rails,  30  pounds  to  yard,  28  tons  at  tW 
per  ton feet.. 

Rails,  fastenings,  fiogs.  etc 

Picks,  barrows,  shovels,  and  tackle. . 


Komber.      Cost. 


Unit 


1  t2,»)0.00 
4  3,468.00 
1         239.00 


Remarks. 


3     2,590.00 
2.  .^00 


I 


690.00 
440.00 
400.00  I 


EaUway  construction. 

Earth  excayation  at  21  cents  per  cubic 

yard cubic  yards . . 

Laying  and  surfacing  track 

Car  wheels,  spikes,  bolts,  etc 

Stone  cars,  complete 

Flat  cars,  complete 

Sawing  railroad  ties 

Survey 

Receiving  steel  rails  from  Sandy  Hook 

Building  drain  boxes  under  track 


10,2S7.00     tl.OO 


3,440  I 


Buildings  and  plant. 

Cement  nhed,  40  by  18  feet  by  8  feet,  labor., 

Stone  bin.  89  by  18  feet,  labor 

Engi  ne  houses 

Erecting  derricks 


ExeavatUm  for  foundation. 

Earth  excavation,  at  25  cents  yer  cubic 

yard cuoic  yards.. 

Clearing  and  grubbing acre.. 


Ooincrete  conMructUm.  including  cost  qf  un- 
loading and  hauling. 

Broken  trap  rock cubic  yards. 

Unloading  and  hauling  above 

Portland  and  Rosendale cement... barrels. 

Unloading  and  hauling  same 

Sand,  delivered  at  bin cubic  yards. 


Forms  {all  materials  purchased) . 

Lumber  and  timber feet  B.M. 

Carpenters  and  laborers 


Mixing. 
Concrete,  mixed,  at  28  cents.. cubic  yards. . 
Mortar  (by  hand,  at  11.22) cubic  yards. . 

Ptacing  and  ramming. 
Rammed  in  place cubic  yards. . 

Steel  ceiling  beams,  etc. 

Steel  ceiling  beams,  etc tons. . 

Hauling  and  placing 

Blacksmith,  etc 


729.00 
385).  00 
241.00 
130.00 
40.00 
60.00 
24.00 
8.00 
6.00 


11,500 
1 


6,720 
9*740' 


3,635 


1,623.00 


$176.00 
IM.OO 
101.00 
120.00 


591.00 


2,840.00 
60.00 


2,900.00 


5.128.00 

681.00 

13,752.00 

651.00 

876.00 


153,805     3,277.00 
4,315.00 


6,4?2 
245 


7,592.00 

1,811.00 
299.00 


I  2,110.00 
6,717  I  4,078.00 


162  '  3,198.00 

155.00 

,      225.00 


I  3,578.00 


.167 


.067 


.47 


21,068.00      3.14 


.84 


.31 


.60 


On  hand  from  former  con- 
struction; not  charged 

'   against  battery. 

Unit  of  cost  on  10,256  cubic 
yards. 


Materials  on  hand  from  for- 
.    mer  construction. 
Unit  of  cost  on  10,266  cubic 
yards. 


Materials  on  hand  from 
former  construction. 

Unit  of  cost  on  10,256  cubic 
yards. 


Cost  includes  haul  on  earth 
1     to  parapet. 

[Unit  of  cost  on  6,717  cubic 
yards. 


Unit  of  cost  on  6,717  cubic 
yards  in  battery  to  date. 


Form  work  completed  for 

9,000  cubic  yards. 
Unit  of  cost  on  this  amount 


Average:  Cement,  1:  sand, 

4;  stone,  8. 
Average:  Cement,  1;  sand, 

2.5. 


Unit  of  cost  on  10,266  cubic 
yards. 
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Description. 


Number. 


WaJterprooftng  course    over   rooms    and    , 
passages,  a 

428  rolls,  at  82  cents  per  roll.. square  yards. . 
Labor 


Paving  in  rooms. 


Square  vards 

In   loading    platform    blocks,   including 
steps square  yards.. 


Superintendence  and  contingencies. 


Superintendent. 

Recorder 

Messenger 

Watchman 


928 


640 
928 


Cost. 


S862.00 
128.00 


480.00 

281.00 
277.00 


I      6&8.00 


1,639.00 
461.00 
830.00 
438.00 


2,808.00 


Unit. 


90.08 


.04 


Remarks. 


14  layers  of  H.  W.  John's 
I  asbestus  paper,  covered 
f  with  H.  W.  John's  black 
I    coating. 


I  Hoot  thick  blocks  4  by  6 
feet,  20  inches  thick,  size 
4  by  6  feet. 

Unit  of  cost  on  6,717  cubic 

I    yards. 


Unit  of  cost  on  6,717  cubic 
yards. 


a  Waterproofing  50  per  cent  completed. 

Master  laborers,  blacksmith,  rigger,  engineers,  masons,  etc*..,  included 
in  cost  of  items  above  noted. 

Armament:  Two  6-inch  disappearing  carriages  mounted;  two 
12-inch  guns  and  disappearing  carriages  received,  mounting  not  yet 
completed;  one  12-inch  gun  and  two  disappearing  carriages  received; 
two  100-pounder  Parrotts  dismounted  and  one  each  sent  to  South 
Bend,  Ind.,  and  St.  Johnsville,  N.  Y.;  one  300-pounder  Parrott  dis- 
mounted and  sent  to  Louisville,  Ky. 

Sites  for  fortifications  and  seacoast  defenses:  Condemnation  pro- 
ceedings have  been  instituted  for  the  acquisition  of  two  properties. 
An  allotment  of  $50,000  was  made  for  this  purpose  November  24, 1899. 
By  authority  of  the  Secretary  of  War,  one  of  the  properties  was  pur- 
chased, under  oflFer  of  attorneys,  for  the  sum  of  $30,000,  February  14, 
1901,  and  jurisdiction  over  this  property  was  ceded  to  the  United 
States  by  the  Governor  of  the  State  of  New  York  May  9,  1901.  The 
matter  of  acquisition  of  the  other  property  is  in  tHe  hands  of  the 
United  States  attorney  for  the  eastern  district  of  New  York. 

Under  allotment  of  $45,000  made  June  19,  1900,  tract  No.  2  of 
another  estate  near  by  was  purchased  October  18,  1900,  for  the  sum 
of  $43,226,  and  jurisdiction  over  this  land  was  ceded  to  the  United 
States  by  the  Governor  of  the  State  of  New  York  December  19, 1900. 
The  appraised  valuation  of  $45,000  was  diminished  by  $1,774,  on 
account  of  the  burning  of  a  barn  on  the  premises,  which  was  covered 
by  insurance. 

CONTRACTS   IN   FORCE. 

With  Jacob  E.  Conklin,  for  broken  trap  rock;  dated  April  24,  1901;  approved  by 
the  Chief  of  Engineers  April  29,  1901;  approximate  amount,  6,000  cubic  yards,  at  79 
cents  per  cubic  yard,  measured  in  scows;  to  be  completed  Octol^er  1,  1901.    . 

With  the  Commercial  Wood  and  Cement  Company  for  American  Portland  cement, 
Baylor's  brand;  dated  May  8,  1901;  approved  by  the  Chief  of  Engineers,  May  23, 
1901;  approximate  amount,  6,500  barrels,  at  $1,532  |)er  barrel  in  bags,  4  bags  to  the 
barrel,  with  a  rebate  of  7  cents  per  bag  for  each  bag  returned;  to  be  completed  Octo- 
ber 1,  1901. 
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Money  staternetits. 

GUN   AND   MOBTAR  BATTBBIB8. 

July  1,  1900,  balance  unexpended 15,277.65 

Allotted  since 99, 015. 00 

104.  292. 65 

June  30,  1901,  amount  expended  during  fiscal  year |62, 335. 21 

Amount  deposited  to  credit  of  appropriation 1, 239. 91 

July  1,  1901,  outstanding  liabilities 8,605.61. 

July  1,  1901,  amount  covered  by  uncompleted  contracts 7, 595. 00 

79,775.73 

July  1,  1901,  balance  available 24,516.92 

ELECTRIC   PLANT. 

Gun  and  mortar  batteries. 

Amount  allotted : $20,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 455. 02 

July  1,  1901,  balance  unexpended 19, 544. 98 

July  1,  1901,  outstanding  liabilities 18,432.70 

July  1,  1901,  balance  available 1,112.28 

Searchlights  for  New  York  Harbor.  ^ 

Amount  allotted $21,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 366. 33 

July  1,  1901,  balance  unexpended 20,633.67 

July  1.  1901 ,  outstanding  liabilities 20, 633. 67 

SITES   FOR   FORTIFICATIONS   AND   8EACOA8T   DEFENSES. 

July  1,  1900,  balance  unexpended $95,000.00 

November  2, 1900,  amount  deposited  with  Assistant  Treasurer 

United  States,  New  York $1,771.75 

June  30,  1901,  amount  expended  during  fiscal  year 73, 230. 35 

75,002.10 

July  1,  1901,  balance  unexpended  and  available 19, 997. 90 

PRESERVATION   AND   REPAIR  OF   FORTIFICATIONS. 

July  1,  1900,  balance  unexpended $1, 595. 83 

Allotted  since 3,900.00 

5,495.83 
June  30,  1901,  amount  expended  during  fiscal  year 3, 077. 16 

July  1, 1901,  balance  unexpended 2, 418. 67 

July  1,1901,  outstanding  liabilities 439.41 

July  1,1901,  balance  available 1,979.26 

Defenses  at  Sa^idy  Hook. — This  fortiiication,  on  the  south  side  of 
the  main  entrance  to  New  York  Harbor,  consists  of  an  old  casemated 
stone  fort  with  modern  batteries. 

The  following  work  was  done  during  the  fiscal  year: 
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Battery  No.  2,  for  15-pounder  rapid-fire  guns:  Work  on  this  battery 
was  begun  in  Jul}'^  and  completed  in  November,  1900,  except  setting 
the  base  castings,  which  have  not  been  received;  guns  and  carriages 
are  not  yet  received. 

Pneumatic  dynamite  gun  battery:  The  temporary  sand-bag  parapet 
and  timber  magazines  have  been  removed  and  replaced  by  a  perma- 
nent sand  parapet  with  concrete  retaining  walls  and  concrete  mag- 
azines. 

Two  range-finder  towers:  Construction  of  two  towers  was  author- 
ized August  8,  1900;  the  towei-s  are  of  steel  on  a  concrete  foundation, 
with  frame  instrument  room  covered  with  galvanized  iron.  The  tower 
at  the  seven-gun  battery  has  been  completed;  the  tower  at  the  mortar 
battery  is  built,  but  the  instrument  room  is  not  yet  finished.  The 
steel  structures  were  built  by  conti-act. 

Water-supply  system:  An  allotment  of  $4,500  was  made  August  22, 
1900,  for  supplying  water  at  all  the  batteries.  Work  was  begun  in 
September,  1900,  and  completed  in  February,  1901.  A  3-inch  main 
was  laid  from  the  post  water  supply,  with  2-inch  bmnches,  and  1-inch 
delivery  pipes  to  the  sevcml  emplacements.  Frost-proof  hydmnts 
were  put  at  the  rear  of  each  10-inch  and  12-inch  emplacement,  at  the 
gun-lift  battery,  in  each  pit  of  the  mortar  battery,  at  each  16-pounder 
battery,  and  two  at  the  dynamite-gun  battery.     Total  cost,  $3,208.47. 

Galleries:  Construction  of  galleries  for  the  10-inch  emplacements 
was  authorized  July  24,  1900.  Work  was  begun  in  October,  1900, 
and  completed  in  May,  1901.  The  galleries  are  for  the  purpose  of 
connecting  the  loading  platforms  of  adjacent  emplacements.  They 
consist  of  a  wooden  floor  on  steel  columns,  with  gas-pipe  hand  rails, 
and  have  a  total  length  of  241i  feet.     Total  cost,  f2,220.68. 

Implement  racks:  Allotments  aggregating  $450  were  made  for  con- 
struction and  erection  of  steel  implement  racks  for  the  mortar  bat- 
tery, the  10-inch  and  12-inch  emplacements,  and  the  gun-lift  battery. 
Alf  have  been  made  and  erected,  except  those  for  the  gun-lift  battery. 

Preservation  and  repair  of  fortifications:  Gun-lift  battery:  An  allot- 
ment of  $5,000  was  made  December  4, 1900,  for  taking  up  the  flagstone 
pavement  on  the  parapet  and  replacing  it  with  a  waterproof  course. 
Work  was  begun  in  April,  and  is  about  seven-eighths  completed. 

An  engineman  has  been  employed  to  care  for  the  gun-lift  mechanism. 

At  the  mortar  battery  a  new  electric-light  equipment  has  been 
installed,  with  a  52-cell  accumulator  in  one  of  the  bombproofs,  with 
armored  distributing  wires  and  with  moisture-proof  fixtures. 

Repairs  were  made  to  the  drains. 

At  the  seven-gun  battery  minor  repairs  were  made  to  floor  drains, 
to  superior  slopes,  and  to  electric-lighting  system. 

Care  of  submarine-mining  material:  This  material  was  stored  and 
kept  in  order  until  May  14, 1901 ,  when  it  was  transferred  to  the  artillery. 

Sea  wall,  north  shore:  An  allotment  of  $2,000  was  made  for  con- 
tinuing this  sea  wall,  which,  with  previous  balance,  made  about  $3,550 
available.  A  project  was  approved  for  extending  the  present  wall 
westward  about  on  high-water  line  for  a  distance  of  450  feet,  more 
or  less,  to  protect  the  shore  along  and  near  the  front  slopes  of  the 
dynamite-gun  battery;  157  linear  feet  of  wall  have  been  built,  and  work 
is  in  progress. 

Stone  IS  purchased,  and  construction  done  by  hired  labor. 
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Money  statements, 

GUN    AND   MORTAR   BATTBRIE8. 

Julv  1,  1900,  balance  unexpended $39,304.74 

Allotted  since 54,958.37 

94, 263. 11 

June  30,  1901,  amount  expended  during  fiscal  year $57, 432. 36 

Deposited  to  credit  of  appropriation 1, 291. 63 

58,723.99 

July  1,  1901,  balance  unexpended 35,539.12 

July  1,  1901,  outstanding  liabilities 331.36 

July  1,  1901,  balance  available 35,207.76 

PRBSERVATION   AND  REPAIR  OP  PORTIPICATION8, 

July  I,  1900,  balance  unexpended $2,846.28 

Allotted  since 11,630.00 

14,476.28 
June  30,  1901,  amount  expended  during  fiscal  year 8, 628. 52 

July  1,  1901,  balance  unexpended 5,847.76 

July  1,  1901,  outstanding  liabilities 1,510.83 

July  1,  1901,  balance  available 4,336.93 

SEA    WALUi   AND   EMBANKMENTS. 

Sea  waUy  north  sJvore,  Sandy  Hooh^  N.  /. 

July  1,  1900,  balance  unexpended $2,201.97 

June  30,  1901,  amount  expended  during  fiscal  year 420.97 

Julv  1,  1901,  balance  unexpended 1, 781. 00 

July  1,  1901,  outstanding  liabilities 675.95 

July  1,  1901,  balance  available 1,105.05 

Riprap  waU,  east  shore,  Sandy  Hook,  N,  J, 

July  1,  1900,  balance  unexpended $135. 17 

Allotted  since 2,000.00 

July  1,  1901,  balance  unexpended  and  available 2, 135. 17 

Searchlights^  New  York  IIarho7\ — Under  the  project  approved  by 
the  Chief  of  Engineers,  April  9,  and  modified  April  13, 1901,  the  sum 
of  168,700  was  allotted  for  the  purpose  of  purchasing  searchlights  for 
fortifications  at  the  southern  entrance  to  New  York  Harbor. 

This  project  also  authorized  the  purchase  of  special  trucks,  reels, 
cables,  etc. 

The  searchlights  were  ordered  from  the  General  Electric  Company, 
the  lowest  bidders,  for  the  sum  of  ^26,760. 

Money  statement 

Amount  allotted $68,700.00 

Amount  transferred  to  electric  plant 26, 900. 00 

Julv  1,  1901,  balance  unexpende<l 41,800.00 

Jul'y  1,  1901,  outstanding  liabilities 26, 750. 00 

July  1,  1901,  balance  available 15,050.00 
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HeassemhUng  HearchUghts, — The  (^hief  of  Engineers  allotted  the  sum 
of  $8,000  May  29, 1900,  from  the  appropriation  for  "  Gun  and  Mortar 
Batteries,-'  act  fluly  7,  1898,  to  V>e  applied  to  reassembling  the  parts 
of  the  searchlights  proper. 

This  was  done  and  tne  four  complete  portable  searchlight  outfits 
were  tmnsferred  to  the  Quartemiaster's  Department  for  shipment  to 
each  of  the  four  service  schools,  at  Willets  Point,  N.  Y.,  Fort  Monroe, 
Va.,  and  Forts  Leavenworth  and  Riley,  Kans.,  during  November  and 
December,  1900. 

Money  HtatemetiL 

July  1,  1900,  balance  unexpended 13,000.00 

June  30,  1901,  amount  expended  during  fiscal  year |2, 864. 37 

June  30,  1901,  amount  deposited  to  credit  of  appropriation  . .  135. 63 

3,000.00 

Supplies  for  neacost  defenses. — The  sum  of  $1,000  was  available  from 
the  appropriation  for  ''Supplies  for  Sea  Coast  Defenses,"  act  May 
25,  1900. 

An  allotment  of  $1,000  was  made  by  the  Chief  of  Engineers,  August 
29,  1900,  from  the  same  appropriation,  to  be  applied  to  the  purpose  of 
purchasing  supplies  authorized  by  the  Chief  of  Engineers. 

Duly  approved  purchases  were  made  and  the  articles  issued  to  the 
engineer  officers  at  the  various  post^  making  requisitions  for  the 
same. 

Money  statem^^t, 

July  1,  1900,  balance  unexpended $1,000.00 

August  29,  1900,  amount  allotted 1,000.00 

2,000.00 
June  30,  1901,  amount  expended  during  fiscal  year 1,554.19 

July  I,  1901,  balance  unexpended 445. 81 

July  1,  1901,  outstanding  liabilities 272.95 

July  1,  1901,  balance  available 172.86 


3  G. 

DEFENSE  OF  THE  DELAWARE  RIVER. 

Officer  in  charge,  Lieut.  Col.  Charles  W.  Raymond,  Corps  of  Engi- 
neers; assistants,  Capt.  Spencer  Cosby,  Corps  of  Engineers,  and  Lieut. 
James  B,  Cavanaugh,  Corps  of  Engineers,  to  July  18,  1900. 

Bdffery  for  thvce  10- inch  and  three  12-inch  dli^appearing  guns. — 
This  l)attery  was  completed  and  the  guns  and  carriages  mounted  in 
1898.  It  was  turned  over  to  the  artillery  on  January  6,  1899.  A 
detailed  account  of  the  progress  of  the  work  is  contained  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1897, 1898,  1899,  and  1900. 

I'nder  authority  of  the  Chief  of  Engineers,  dated  Cklober  27,  1900, 
$2.07  w^as  transferred  to  the  allotment  for  this  work  from  the  allot- 
ment for  the  construction  of  the  mortar  battery,  to  balance  the  account. 

The  work  done  on  the  battery  during  the  fiscal  year  was  under 
various  allotments  from  appropriations  for  "Preservation  and  Repair 
of  Foitifications"and  for  '"Supplies  for  Sea  Coast  Defenses."  The 
galvunized-metal  ceilings  at  the  entrance^j  of  the  shot  hoists  were 
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painted  with  cork  paint.  The  concrete  and  earth  of  the  superior  slope 
of  one  of  the  emplacements,  damaged  by  the  repeated  firing  of  a 
12-inch  gun  in  one  position,  were  repaired.  Repairs  were  made  at 
various  times  to  the  slopes  of  the  parados,  which  nad  been  gullied  by 
storms,  and  to  the  earthen  parapet  of  the  battery,  which  had  settled 
in  places  from  3  to  6  inches.  The  sluice  gate  at  the  outlet  into  the 
river  from  the  parados  ditch  was  repaired  and  new  hinges  put  on  it. 

Trees  were  set  out  to  make  the  battery  less  easily  visible.  One 
hundred  and  thirty  feet  of  l^-inch  wrought-iron  pipe  were  laid,  con- 
necting the  4-inch  main  of  the  permanent  water-supply  system  of  the 
post  with  the  water  pipe  supplying  water  to  the  batteries  and  to  the 
boilers  of  the  electric  plant. 

Lead  flashing,  6  inches  in  width,  was  placed  over  the  joints  at  each 
side  of  the  three  10-inch  platforms  where  they  join  the  traverses,  to 
prevent  leakage  into  the  shot  chambers  underneath. 

Klectric  lights  were  placed  around  the  platforms  of  the  six  emplace- 
ments for  use  at  night.  Four  16-candle-power  stationary  and  one  32- 
candle-power  portable  lamps  were  placed  on  each  12-inch  platfonn, 
and  four  16-candle-power  stetionaiy  and  two  16-candle-power  portable 
lamps  on  each  10-inch  platform.  This  work  was  completed  m  May, 
1901.  The  lights  were  tested  at  night  drill  by  the  artillery  troops  and 
were  found  to  give  suflScient  light  for  working  the  guns  under  service 
conditions. 

KmpldcemetiU  for  two  d-hich  rapid-fire  guns  on  haZanced-pillar 
mounts, — This  batteiT  was  completed  in  August,  1897,  ready  for  the 
guns  and  carriages,  but  was  not  turned  over  to  the  ailillery  until 
December  19,  1900. 

The  carriages  were  received  on  July  6,  1900,  and  were  mounted  by 
the  artillery  troops  in  August,  1900;  the  work  of  grouting  in  the  curb- 
ings  in  the  platfomis  and  cutting  drains  undei*  the  bases  was  done  by 
the  engineers.  One  gun  was  received  on  June  26,  1901.  This  gun 
will  be  mounted  by  the  artilleiy  troops. 

The  ammunition  hoists,  electric  wires,  conduit  and  ceiling  beams 
were  painted, 

Kmplacements  for  two  5-inch  rapid-fire  guns  on  pedestal  mounts. — 
The  project  for  the  constmction  of  this  battery  and  an  account  of  the 
beginning  of  the  work  are  given  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  page  845. 

The  only  work  done  during  the  preceding  fiscal  year  was  to  set  up 
two  derricks  and  to  receive  and  store  construction  materials. 

At  the  beginning  of  the  present  fiscal  year  a  small  concrete  plant 
was  erected,  including  a  cable  way  for  hauling  construction  materials 
from  the  wharf  to  the  site  of  the  battery  (1,300  feet),  and  a  boiler  and 
pump  for  water  supply.  Some  necessary  repairs  were  made  to  the 
end  of  the  wharf. 

Three  hundred  and  eighty  cubic  yards  of  material  were  excavated 
for  the  foundations  of  the  battery  and  204  cubic  yards  of  sod  and  top- 
soil  were  dug  out  over  part  of  the  surface  to  be  covered  by  the  embank- 
ment. All  of  this  material  was  deposited  by  the  derrick  just  outside 
the  limits  of  the  embankment  for  use  later  in  facing  the  slopes. 

Concrete  construction  began  on  August  1,  1900,  and  was  completed 
on  November  30,  with  the  exception  of  a  small  amount  of  pavement 
work  in  the  east  magazine,  which  was  finished  in  DecemV)er.  The  com- 
pleted Imttery  contains  1,718  cubic  yards  of  concrete,  of  which  1,640 
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cubic  yards  arc  Portland  concrete  mixed  in  the  proportions  of  1  part 
cement,  6  parts  sand,  and  15  parts  (1^-inch)  broken  stone;  68  cubic 
yards  are  Portland  concrete  (l-3-7i)  on  the  superior  slope,  and  10 
cubic  yards  are  Rosendale  concrete  (1:2:5).  Tne  pavement  on  the 
superior  slope  is  laid  in  slabs  16  inches  thick,  faced  with  Portland 
mortar,  1  to  3,  and  troweled  to  a  smooth  finish.  The  foundation  bolts 
for  the  gun  mounts  were  set  in  place. 

Sand  filling  was  begun  on  September  5  and  was  completed  for  the 
whole  battery  on  November  28,  1900.  The  slopes  were  then  gnuied 
and  faced  with  earth  1  foot  thick.  The  embanKment  contains  8,050 
cubic  yards,  of  which  6,558  cubic  yards  are  purchased  sand  and  1,492 
cubic  yards  are  earth  facing  on  the  slopes.  Eight}'^  square  yards  of  sod 
were  placed  on  the  steep  slopes  in  rear  of  the  oattery. 

The  ceilings  of  the  magazines  consist  of  steel  beams  built  in  between 
with  flat  arches  of  6-inch  hollow  tile,  which  conceal  the  bottom  of  the 
beams.  The  vertical  walls  are  covered  with  2-inch  hollow-tile  furring. 
Both  ceilings  and  side  walls  are  plastered  with  a  thin  layer  of  Portland 
mortar,  1  to  3. 

The  outside  walls  of  the  battery  were  roughly  plastered  and  then 
wateiproofed  with  paraffin  paint  No.  3  and  coal  tar.  A  2-inch  porous- 
tile  drain  was  laid  around  the  foundations  of  each  emplacement  and 
covered  with  a  thin  layer  of  broken  stone. 

Three  hundred  and  fifty-nine  feet  of  vitrified  tile  and  wooden  pump 
log  conduit  were  laid  under  ground  from  the  main  battery  to  carry  the 
cables  for  electric  light  and  power.  Lead-covered  insulated  conductors 
(No.  12  wire)  were  run  through  the  underground  conduit  and  con- 
nected with  the  electric  circuits  of  the  main  battery;  insulated  iron- 
armored  conduit  and  lamps  with  Navy  standard  globes  and  guards 
were  put  up  in  each  magazine.  An  electric  ventilating  fan  was  set  up 
for  each  magazine. 

The  iron  stairways,  railings,  ammunition  platforms  and  cranes,  lad- 
ders to  the  platforms,  and  iron  doors  in  the  magazines  and  lamp 
recesses  were  put  in  place  and  painted. 

Part  of  the  permanent  railroad  track  and  roadway  were  moved  in 
close  to  the  exterior  slope  at  the  end  of  the  main  battery,  and  the  road- 
way was  covered  with  small  broken  stone. 

in  March  and  April,  1901,  samples  of  the  1:6:15  Portland  concrete, 
of  which  this  battery  is  constructed,  were  excavated  from  the  walls  of 
the  battery  at  four  diflferent  places.  The  concrete  everywhere  was 
found  to  be  hard,  compact,  and  uniform,  and  superior  to  Rosendale 
concrete  mixed  in  the  proportions  of  1:2:5. 

In  March,  1901,  the  earth  slopes,  which  were  only  slightly  washed 
during  the  winter,  were  raked  over  and  seeded  with  rye  ana  grass  seeds. 

The  battery,  having  been  completed  in  all  respects,  was  turned  over 
to  the  artillery  on  June  7,  1901.  No  guns  or  carriages  have  yet  been 
received. 

The  following  contracts  were  in  force  during  the  year: 

With  Charles  Warner  Company,  Wilmington,  Del.,  dated  January  27,  and  aijproved 
February  12,  1900,  for  about  900  cubic  yards  washed  sand,  at  28  cents  ]per  cubic  yard, 
and  9,000  cubic  yards  unwashed  sand,  at  22  cents  per  cubic  yard.  This  contract  was 
satisfactorily  coraplete<l  on  November  15,  1900,  804  cubic  yards  of  washed  sand  and 
6,558  cubic  yards  of  unwashed  sand  having  been  delivered  under  it. 

With  the  Brandy  wine  Granite  Company,  Wilmington,  Del.,  dated  January  27, 
and  approve<l  February  16,  1900,  for  alK>ut  1,700  cubic  yards  small  broken  stone,  at 
$1 .37  per  cubic  vard.  This  contract  was  satisfactorily  completed  on  October  26, 1900, 
1,887  cubic  yards  having  been  delivered  under  it, 
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With  William  J.  Donaldson,  Philadelphia,  Pa.,  dated  April  30,  and  approved  May 
12,  1900,  for  about  1,400  barrels  Alpha  brand  Aniencan  Portland  cement,  of  which 
al^)ut  400  barrels  are  to  be  delivered  elsewhere,  at  $2.21  per  barrel.  This  contract 
w&s  satisfactorily  completed  on  September  18, 19()0, 1,425  barrels  having  been  delivered 
under  it. 

The  following  table  shows  the  total  cost  of  the  work  in  detail: 

1,718  cubic  yards  of  concrete  in  place,  at  $4.6658  per  cubic  yard $8, 015. 84 

6,558  cubic  yards  of  sand  filling  in  embankment,  at  $0. 48724  per  cubic  yard .  3, 195. 34 
1,492  cubic  yards  of  earth  facing  on  slopes  of  embankment,  at  $0,472  per 

cubic  yard 704.22 

584  cubic  yards  of  excavation  for  foundations,  at  $0.3287  per  cubic  yard. .  191. 96 

Maintenance  of  plant 149. 99 

Construction  track 159. 18 

Erection  of  construction  plant 640. 09 

Derrick  and  rigging  work : 267.  86 

Tile  furring  in  place 308.88 

Waterproofing  exterior  walls  of  battery 155. 16 

Steel  I-beams  and  channels  in  place 453. 79 

Finishing  face  walls 84. 66 

Time  allowed  employees  for  legal  holidays 148. 20 

Anchor  bolts  in  place 191. 13 

Ammunition  cranes  and  platforms  in  place - 394. 23 

Stairways  and  railing  in  place 853. 30 

Doors  and  windows  in  place 212. 63 

Lighting  system 123. 97 

Drainage  system 61. 93 

Ventilating  system 365. 85 

Maintenance  of  launch  for  mail  service 30. 93 

Tearing  down  and  storing  construction  plant 191. 10 

Removmg  samples  of  Portland  concrete 16. 10 

Mileage  paid  L  niteti  States  officers 5. 60 

Philadelphia  office  expenses 171. 53 

Superintendence  and  office  expenses 506. 53 

Total 17,500.00 

Converting  two  old  magazines  into  casemates  f(n^  IS-pound'ei'  rapid- 
fire  guns,— On  February'  18,  1901,  the  Chief  of  Engineers  allotted  the 
sum  of  $3,500  from  the  appropriation  for  '^Gun  j^nd  Mortar  Batter- 
ies," act  of  May  25,  1900,  for  the  purpose  of  converting  two  old  mag- 
azines into  casemates  for  15-pounder  rapid-fire  guns  in  accordance 
with  the  approved  design. 

Work  began  on  March  25, 1901,  and  at  the  end  of  the  fiscal  year  the 
following  had  been  accomplished: 

The  excavation  in  front  of  the  two  ca;semates,  amounting  to  1,350 
cubic  yards,  had  been  pimctically  completed;  the  side  slopes  had  been 
gfrade^,  faced  with  earth  1  foot  thick,  and  seeded  except  near  the 
casemates,  where  the  slopes  can  not  be  finished  until  the  masonry  is 
completed;  and  140  cubic  yards  of  concrete  had  been  blasted  from  the 
fronts  of  the  two  old  magazines. 

The  work  of  rebuilding  was  delayed,  as  the  anchor  bolts,  which  were 
to  have  been  delivered  on  April  30,  were  not  received  until  June  22. 
The  bolts  were  set  in  both  casemates  and  7  cu))ic  yards  of  Portland 
concrete  were  placed.  One  hundred  cubic  yards  of  small  broken 
stone,  left  over  from  another  work,  were  tmnsferred  across  the  river, 
to  be  used  on  this  work. 
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JA////7/  sfafi  ////  ftfx, 

MAIN   BATTERY,  AND   BATTERY    FOR  TWO   5-INClI   GUNS  ON   BALANCED-PILLAR   MOUNTS. 

July  1,  1900,  balance  unexpende*! |114. 85 

October  27,  1900,  amount  transferred  from  allotment  for  construction  of 
mortar  battery 2. 07 

116.92 
June  .30,  1901,  amount  expende<l  during  fiscal  year .38 

July  1,  1901,  balance  unexpended 116.54 

July  1,  1901,  outstanding  liabilities 116. 54 

EMPLACEMENTS  FOR  TWO  5-INCH   RAPID-FIBE  GVN8  ON    PEDEtfTAL   MOUNTS. 

July  1,  1900,  balance  unexpended $15,423.04 

June  30,  1901,  amount  expended  during  fiscal  year 15, 423. 04 

Amount  expended  to  June  30,  1900 12,076.96 

Amount  expended  during  fisad  year  ending  June  30, 1901 15, 423. 04 

Total  cost  of  work 17,500.00 

OONVEBTINO   OLD   MAGAZINES  INTO  CASEMATES. 

February  18,  1901,  amount  allotted $3,500.00. 

June  30,  1901,  amount  expended  during  fiscal  year 1, 360. 39 

July  1,  1901,  balance  unexpended 2,139.61 

July  1,  1901,  outstanding  liabilities , 764. 89 

July  1,  1901,  balance  available 1,374.72 

Battery  far  three  12-inch  guns  on  diaappearing  carriages. — ^The  pre- 
liminary work  on  this  battery  began  on  December  11,  1894. 

The  projects  under  which  this  battery  was  constructed,  a  detailed 
account  of  the  progress  of  the  work,  an5  a  description  of  the  battery 
are  contained  in  the  Annual  Reports  of  the  Chief  of  Engineers  for 
1895  to  1900,  inclusive. 

At  the  close  of  the  last  fiscal  year  the  battery  was  completed  with 
the  exception  of  a  few  minor  details,  and  the  guns  and  carriages  had 
been  mounted. 

During  the  fiscal  year  a  60-horsepower  boiler  and  a  new  switch 
board  were  set  up;  the  completed  electric  plant  was  tested  on  Septem- 
ber 20,  1900.  The  storage  battery  was  received  on  June  30, 1900,  but 
it  was  not  set  up  and  charged  until  June,  1901,  as  it  was  not  needed 
previous  to  this  time.  A  hollow-tile  partition  was  constructed  be- 
tween the  boiler  and  dynamo  rooms.  The  60-horsepower  boiler  and 
steam  piping  were  covered  with  magnesia  covering.  The  steam  pump 
and  the  Westinghouse  engines,  which  had  been  in  use  for  construction 
purposes,  were  overhauled  and  thoroughly  repaired. 

The  hanging  of  the  iron  doors,  the  gradmg  and  seeding  of  the 
parade,  and  the  placing  of  interior  fittings  for  the  latrines  were  com- 
pleted in  September,  1900.  Wooden  shelters  were  built  over  the 
openings  of  the  three  circular  stairways  on  the  platforms. 

The  installation  of  the  three  chain  ammunition  hoists  was  completed 
in  October,  1900,  and  the  hoists  were  satisfactorily  tested  with  full  load. 
A  steel  highway  bridge,  57  feet  clear  span  and  8  feet  clear  width,  was 
erected  over  the  moat;  it  takes  the  place  of  an  old  wooden  bridge  and 
connects  with  the  roadway  leading  to  the  wharves.     The  interior  iron 
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stairways,  the  trolley  rails,  and  the  electric  conduit  were  painted  in 
January,  1901. 

The  electric  plant  was  cared  for  from  January  1  to  June  30,  1901, 
by  a  steam  engineer  of  the  classified  service,  paid  from  the  appropria- 
tion for  "Preservation  and  Repair  of  Fortifications."  The  ^uns  and 
carriages  were  cleaned  and  cared  for  until  a  detachment  consisting  of 
1  sergeant,  2  coi'porals,  and  17  privates  arrived  on  April  18,  1901, 
when  the  battery  w^as  fol'mally  transferred  to  the  artillery.  The  total 
cost  of  the  battery  was  $350,500.     It  has  been  completed  in  all  respects. 

Though  the  battery  is  built  on  a  heavy  pile  and  concrete  foundation, 
necessiteted  by  the  treacherous  nature  of  the  soil,  no  appreciable  set- 
tlement or  cracks  have  occurred  in  any  part  of  it. 

The  following  contracts  were  in  force  during  the  year: 

With  Messrs.  L.  Schutte  &  Co.,  Philadelphia,  Pa.,  dated  March  22,  1900,  and 
approved  April  4,  1900,  for  three  chain  ammunition  hoists  for  the  12-inch  guns,  at 
the  price  of  $1,080  each;  delivery  to  be  made  within  three  months  from  April  6, 1900. 
This  contract  expired  by  its  own  limitation  on  July  6,  1900.  The  hoists  were  deliv- 
ered by  Messrs.  L.  Schutte  &  Co.  under  an  implied  agreement  at  the  prices  named 
in  the  original  contract.  This  was  satisfactorily  completed  on  October  31,  1900,  the 
hoists  having  been  erected,  tested,  and  accepted. 

The  following  table  shows  the  total  cost  of  the  work  in  detail: 

28,063  cubic  yards  of  masonry  in  walls  of  magazines  and  galleries,  at 

13.42294  per  cubic  yard $96,058.09 

1,002  cubic  yards  of  masonry  in  the  three  platforms,  at  $6.315888  per  cu- 
bic yard : 6,328.52 

1,286  cubic  yards  of  masonry  in  pavement  on  superior  slope,  at  $5.9456 

per  cubic  yard , 7, 646.  04 

460  cubic  yards  of  masonry  in  pavement  on  barbette  of  old   fort,  at 

$5.29515  per  cubic  vard 2,435.77 

19,600  cubic  yards  of  excavation  for  foundations,  at  $0.428414  per  cubic 

yard 8,396.92 

17,646  cubic  yards  of  sand  and  earth  placed  in  sand  cores,  at  $0.535519 

per  cubic  yard 9, 449.  78 

4,627  piles  in  foundations,  at  $11.41708  each 52, 826.  83 

Removing  earth  from  barbette  of  old  fort 2, 273.  (>7 

Tearing  down  barracks,  cisterns,  and  arches 4, 958.  37 

Taking  up  flagstone  pavement 471 .  47 

Moving  old  guns  ancl  carriages 1, 693.  28 

Lift  mechanism  (tubes) 492. 63 

Test  borings 196.09 

Repairs  and  maintenance  of  quarters 2, 106.  M 

Repairs  to  landing  piers 8, 970. 94 

Cleaning  out  moat 2,130.87 

Preliminary  survey 494. 12 

Handling  submarine-mining  materials 326. 21 

Purchase,  construction,  and  installation  of  electric  and  steam  const  ruo 

tion  plant 22,691.09 

Electric  light  and  power  plant 5, 552.  75 

Plant  and  pennanent  water  supply 495.  75 

Reimir  and  maintenance  of  construction  plant 12,  440. 97 

Auxiliarv  lights  for  magazines 318. 86 

Ck)st  of  I-beams  and  channels  in  place,  197,098  pounds 3, 932.  .30 

Unloading,  mounting,  and  caring  for  guns  and  carriages 5, 014.  75 

Drainage  system 1, 351. 36 

Telephone  system 6. 85 

Cleaning  and  gra<ling  inside  and  outside  of  fort 1, 839. 65 

Uxtingmshin^  fire  in  room  of  barracks  and  repairing  saino 184. 07 

Derrick  and  rigging  work 6, 209. 80 

Construction  track 4,761.  71 

Changes  made  in  plans  (west  passage) 691.06 

Speaking-tube  sjrstem . 24. 47 

Three  ammuniUon  cranes  in  place 996.  75 
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Trolley  system  for  ammunition  service $1,288.78 

Stairways,  balconies,  and  hand  railing  in  place 1, 444. 61 

Observation  stations 32. 82 

Iron  ladders  in  place 178. 71 

Ventilating  system 1,300.36 

Transferring  and  storing  engineer  property 488. 98 

Repairs  to  walls  of  old  fort 753.63 

Doors,  windows,  and  shutters  in  place 3, 600. 40 

Laying  flagstone  pavements  on  parade  and  in  casemates  of  old  fort 1, 008. 84 

Waterproofing  exterior  wall  with  coal  tar 259.34 

Finishmg  face  walls 1,646.20 

Asphalt  m  place  on  platforms  and  roof  of  boiler  room 2, 391. 02 

Metal  flashmg  on  platforms  and  power  house  in  place 190. 37 

Tile  ceilings  of  magazines  and  passages 2,893.96 

Tile  furring  on  walls  of  magazines  and  casemates 1, 312. 64 

Expanded  metal  in  place 683.39 

Watching  Government  property 52. 00 

Latrines 1,180.30 

Coal  bin 210.09 

Permanent  railroad  track 203. 29 

Stair  shelters 264.83 

Three  ammunition  hoists  in  place 3, 710. 42 

Repairs  to  and  caring  for  battery 226.76 

Storage  battery 1,244.37 

Completing  erection  of  15-pounder  hoists,  right  and  left  flanks 268. 56 

Building  thermometer  shelters 5. 00 

Highway  bridge,  including  part  cost  of  erection 569.88 

Taking  down  plant 188.75 

Time  allowed  employees  for  legal  holidays 2, 380. 29 

Instruments  and  office  furniture 936. 75 

Printing  and  advertising ." 697. 72 

Mileage  paid  United  States  officers 789.01 

Philadelphia  office  expenses 8,627.25 

Maintenance  of  launch  for  mail  service 9, 644. 02 

Superintendence  and  office  expenses 23, 576. 21 

Material  transferred  to  other  works 2,482.17 

Held  in  Treasury  United  States .25 

Total 350,500.00 

EmplaxiemenUforld-pouiider  rapid-fire  guns  {right  mid  leftfi^nks). — 
The  project  unaer  which  these  batteries  were  constructed  and  an 
account  of  the  progress  of  the  work  are  contained  in  the  Annual  Repoils 
of  the  Chief  of  Engineers  for  1899  and  1900. 

At  the-  end  of  the  last  fiscal  year  these  batteries  had  been  completed 
in  all  details  except  for  the  installation  of  the  ammunition  hoists  and 
the  mounting  of  the  guns  and  carriages.  The  installation  of  the  hoists 
was  completed  in  January,  1901,  and  they  were  satisfactorily  tested 
under  full  load.  The  installation  of  these  hoists  was  very  slow  and 
expensive  on  account  of  the  confined  space  in  the  hoist  wells  in  which 
only  one  man  could  work  at  a  time.  The  balance  of  the  allotment  was 
not  quite  sufllcient  to  complete  the  work.  Payment  was  made  from 
the  allotment  for  the  12-inch  battery  in  the  flanks  of  which  these 
emplacements  are  built.  Details  of  the  hoists  are  shown  on  tracing 
herewith. 

The  following  contract  was  in  force  during  the  year: 

With  the  EUicott  Machine  Company,  Canton,  Baltimore,  Md.,  dated  March  22, 
1900,  and  approved  April  11,  1900,  for  two  double-chain  ammunition  hoists  for  the 
right  and  left  flank  guns,  at  the  price  of  $984  each.  Extension  of  time,  90  days,  was 
granted  on  account  of  the  company's  plant  being  destroy^  by  fire.  This  was  further 
extended  30  days  from  October  8,  1900.  The  contract  was  satisfactorily  completed 
in  February,  1901,  the  hoists  having  been  tested  and  accepted. 
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On  October  25, 190(),  the  Chief  of  Enffineci-s  allotted  the  sum  of  ^00 
from  the  appropriation  for  "Gun  and  Mortar  Batteries,"  act  of  July 
7,  1898,  to  )>c  applied  to  the  expense  of  mounting  the  four  15-pounder 
rapid-fire  ^uns  on  balanced-pillar  mounts  on  the  right  and  left  flanks 
of  the  12-inch  battery.  Request  for  authority  to  mount  these  guns 
was  approved  b}"  the  Department  under  date  of  October  23,  1900. 

The  four  guns,  with  mounts,  accessories,  and  spare  parts,  were 
received  on  August  17  and  18,  and  the  parts  of  the  carriages  which  set 
in  the  concrete  platforms  on  October  16,  1900. 

The  mounting  of  the  four  guns  and  carriages  was  completed  on 
November  23, 1900.  Twenty-four  cubic  yards  of  concrete  were  placed 
around  the  outer  bases  of  the  carriages  and  for  completing  the  plat- 
foiins.  After  mounting,  the  guns  and  carriages  were  thoroughly 
cleaned  and  painted.  The  total  cost  wjus  $344.92,  and  the  balance  of 
^55.08  was  returned  to  the  credit  of  the  appropriation  from  which  it 
was  allotted. 

These  four  emplacements,  with  their  armament,  being  in  all  respects 
complete,  were  turned  over  to  the  artillery  on  April  18,  1901. 

Km^lucements  for  Uro  1^,72-invh  rapid-fire  gwis, — These  emplace- 
ments were  completed  in  December,  1898,  and  were  turned  over  to  the 
artillery  on  January  28, 1899.  The  armament  was  turned  over  on  Jan- 
uar\'  28,  1901.  Prior  to  that  time  the  guns  and  carriages  were  cared 
for  and  some  necessary  work  of  maintenance  and  repair  was  done  on 
the  battery  proper. 

On  February  14,  1901,  the  Chief  of  Engineers  allotted  the  sum  of 
^t>00  from  the  appropriation  for  "Preservation  and  Repair  of  Fortifi- 
cations," act  of  May  25,  1900,  to  be  applied  to  repairs  to  the  walls 
on  either  side  of  the  two  entrances  to  the  4.72-inch  battery  and  to  re- 
covering the  entrances  with  concrete  and  earth. 

The  batteryproper  was  built  in  1898,  on  pile  foundations,  and  has 
not  settled.  Tne  retaining  walls  on  each  side  of  the  two  entrances 
were  built  on  heavy  grillage  foundations  and  settled  so  much  that  the 
walls  near  the  magazines  were  badly  broken.  The  earth  and  concrete 
covering  was  removed  to  lessen  the  weight  on  the  foundations,  but  the 
settlement  still  continued. 

Under  this  allotment  the  broken  parts  of  the  walls,  aggregating  25 
cubic  yards,  were  removed;  they  were  rebuilt  with  steel  beams  placed 
in  them  at  three  different  levels  and  anchored  into  the  unbroken  parts 
of  the  walls.  The  side  walls  were  then  raised  2  feet,  decreasing  in 
thickness  from  30  to  12  inches,  and  wore  covered  with  I-beams  and 
about  12  inches  of  concrete.  Sixty-six  cubic  yards  of  Portland  con- 
crete were  placed.  The  top  was  then  waterproofed  with  a  f-inch  layer 
of  asphalt. 

The  earth  covering,  aggregating  225  cubic  yards,  was  replaced.  In 
addition  180  cubic  yards  of  earth  were  placed  on  the  top  of  the  earth 
embankment  around  the  platforms  and  magazines  where  it  had  settled 
from  14  to  18  inches. 

The  floors  in  the  galleries  were  made  of  broken  stone  and  sand. 
Concrete  pavements  will  be  put  in  if  no  further  settlement  is  shown. 
This  work  was  completed  on  June  25,  1901. 

Kinphieeint-iiU  for  two  Ib-poamh^r  rapid-fire  gunn, — On  June  28, 
1900,  the  Chief  of  Engineers  allotted  the  sum  of  $16,000  from  the 
appropriation  for  ''  Gun  and  Mortar  Batteries,"  act  of  May  25,  1900, 
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for  the  construction  of  emplacements  for  two  15-pounder  rapid-lire 
l^uns  on  balanced-pillar  mounts. 

Construction  work  began  on  this  battery  on  September  1,  1900.  A 
Tailroad  track  and  trolley  line,  800  feet  in  length,  were  constructed 
from  the  wharf  to  the  site  of  the  battery.  An  80-foot  derrick  was  set 
up  and  an  electric  hoist  placed  for  operating  it. 

Eight  hundred  and  fifteen  cubic  yards  of  material  were  excavated 
for  the  foundations,  and  placed  by  the  derrick  just  outside  the  limits 
of  the  embankment,  to  be  used  later  for  facing  it.  One  hundred  and 
iifty-five  piles,  50  to  61  feet  in  length,  were  driven  for  the  foundations 
and  a  heavy  timber  grillage  was  built  on  top  of  them. 

Concrete  construction  was  begun  on  November  7,  1900,  and  com- 

Eleted  for  the  whole  battery  on  April  29,  1901.  Work  was  stopped 
y  cold  weather  for  four  months.  The  completed  battery  contains 
980  cubic  yards  of  concrete  masonry,  of  which  769  cubic  yards  are 
Portland  concrete  mixed  in  the  proportions  of  1  cement,  6  river  sand, 
and  15  small  (l^-inch)  broken  stone;  128  cubic  yards  are  Portland  con- 
crete, l:3:7i;  00  cubic  yards  are  Rosendale  concrete;  and  23  cubic 
yards  are  large  stone.  In  the  spring  of  1901,  samples  of  the  Portland 
concrete,  1:6:15,  placed  in  November,  1900,  were  excavated  and  found 
to  be  hard  and  compact,  and  superior  to  Rosendale  concrete  mixed  in 
the  proportions  of  1:2:5. 

The  ceilings  of  the  magazines  and  postern  were  constructed  with 
steel  beams  built  in  between  with  flat  arches  of  6-inch  hollow  tile,  and 
the  side  walls  of  the  magazines  were  covered  with  2-inch  hollow  tile 
furring;  both  were  plastered  with  a  thin  coat  of  Portland  mortar,  1:3. 
The  outside  walls  or  the  maf^zines  were  roughly  plastered  and  then 
waterproofed  with  pamffin  paint  No.  3  and  coal  tar.  The  earth  embank- 
ment around  the  battery  was  completed  with  the  exception  of  a  small 
part  where  the  derricK  stands;  3,211  cubic  yards  or  material  were 
placed,  of  which  2,625  cubic  yards  are  purchased  sand  and  586  cubic 
yards  are  earth  removed  from  the  excavation  and  placed  in  a  layer  12 
to  18  inches  thick  over  the  sand. 

Money  statement. 

MAIN   BATTERY. 

July  1,  1900,  balance  unexpended $18,363.01 

June  30,  1901,  amount  expended  during  fiscal  year 18, 315. 29 

July  1,  1901,  balance  unexpended 47.  72 

July  1,  1901,  outstanding  liabilities 47.  72 

Amount  expended  to  June  30,  1900 $332,136.99 

Amount  expended  during?  fiscal  year  ending  June  30,  1901 18, 315.  29 

Amount  of  outstanding  liabilities 47. 72 

Total  cost  of  work 350, 500.  U) 

15-POUNDKR  RAPID-FIKK  BATTERIK8,  RIGHT  AND   LEFT  FLANKS  OF  MAIN    BATTERY. 

July  1,  1900,  l)alance  unexpended $2,406.70 

June  30,  1901,  amount  exi)ended  during  fiscal  year 2, 400.  70 

Amount  expended  to  June  30,  1900 $5,393.30 

Amount  exi)ended  during  fiscal  year  ending  June  30,  1901 2, 406.  70 

Total  costof  works 7,800.00 
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MoutUintj  tjuns/or  nhorc  fniUtne^. 

October  25,  1900,  amount  allotted $400.00 

June  30,  1901,  amount  expended  during  fiscal  year $344. 92 

December  19, 1900,  balance  redeposited  to  credit  of  the  appro- 
priation    55.08 

400.00 

15-POUNDER  RAPID-PIRE  BATTERY,  LEFT  FLANK  4.72-INCH    RAPID-FIRE  BATTERY. 

July  1,  1900,  balance  unexpended $16,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 13, 827. 37 

July  1,  1901,  balance  unexpended 2, 172.  (>3 

July  1,  1901,  outstanding  liabilities 528.46 

July  1,  1901,  balance  available 1,644.17 

Battery  for  sixteen  12'inch  hreech-loadlng  mortars. — This  ])attery 
was  completed  in  all  details  and  turned  over  to  the  artillery  on  May  2, 
1900.  No  work  was  done  on  the  battery  during  the  fiscal  year  except 
from  allotments  for  preservation  and  repair. 

At  the  beginning  of  the  fiscal  year  eight  of  the  mortal's  had  not  been 
mounted.  Four  were  received  during  the  year  and  were  being  mounted 
by  the  artillery  at  its  close. 

The  bedplates  of  six  moilar  carriages,  which  were  being  reset  by  an 
ordnance  machinist,  were  grouted  in.  These  carriages  were  mounted 
before  the  retaining  walls  and  embankments  around  the  mortar  pits 
were  constructed.     Settlement  threw  the  carriages  out  of  level. 

Of  the  available  balance  from  the  allotment  for  the  battery — $6.13 
on  July  1,  1900 — $2.07  was  transfeiTcd  to  the  10-inch  and  12-inch 
emplacements,  and  the  balance,  $4.06,  was  withdrawn  from  the  allot- 
ment by  authority  of  the  Chief  of  Engineers  dated  October  27,  1900. 

The  storage  battery  was  cared  for  by  an  attendant  until  December 
31,  1900,  when  the  artillery  took  charge  of  the  plant. 

Emplaceuients  fm*  txoo  8- inch  and  two  12-1  nch(/reech-loading  rifles, — 
Two  emplacements  for  8-inch  disappearing  guns,  with  carnages  and 
guns  mounted,  and  two  emplacements  for  12-inch  guns  on  nondisap- 
pearing  carriages  were  completed  and  turned  over  to  the  artiller}^  on 
January  12,.  1899.  The  two  12-inch  guns  and  barbette  carriages  were 
mounted  in  1899.  These  four  emplacements  were  constructed  under 
an  allotment  from  the  appropriation  for  ''National  Defense." 

The  following  operations  were  carried  on  during  the  fiscal  year 
under  allotments  from  the  appropriation  for  *'  Preservation  and  Repair 
of  Fortifications." 

The  electric  light  and  power  plant  at  the  battery  was  cared  for  and 
operated  by  a  steam  engineer  of  the  classified  sei-vice  until  December 
31,  1900,  when  an  electrician  sergeant  took  charge  of  the  plant. 

Three  hundred  and  ten  linear  feet  of  lead  flashing  were  placed  along 
the  sides  of  the  platforms  of  the  emplacements  to  prevent  leakage 
through  the  verticiil  joints  where  the  platforms  meet  the  traverses. 

Parts  of  the  top  surfaces  of  emplacements  Nos.  3  and  4  were  water- 
proofed with  two  coats  of  linseed  oil  and  naphtha. 

Assistance  was  rendered  the  artillery  in  replacing  the  defective  tubes 
in  the  boiler  of  the  electric  plant.     IJnder  authority  of  the  Chief  of 
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Engineers  repairs  were  made  to  the  water  legs  and  blow-off  of  this 
boiler,  and  a  sample  of  the  water  used  was  analyzed  by  a  chemist. 

EmplaceineiitH  fitr  tiro  S-inch  rapid-fire  gims. — The  approved  proj- 
ect under  which  these  emplacements  were  constructed  and  an  account 
of  the  progress  of  the  work  are  contained  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  page  863. 

At  the  end  of  the  last  fiscal  year  the  masonry  of  the  south  emplace- 
ment had  been  completed,  including  the  pavement  of  the  superior  slope, 
and  that  of  the  north  emplacement  had  reached  the  level  of  the  pmt- 
form.     The  anchor  bolts  had  been  set  in  both  platforms. 

At  the  beginning  of  the  fiscal  year  work  was  continued,  and  on  Sep- 
tember 30,  1900,  the  batteiy  had  been  completed  in  all  details.  The 
completed  battery  contains  1,615  cubic  3'^aras  of  concrete,  of  which  468 
cubic  yards  are  Rosendale  concrete,  1:2:5;  1,110  cubic  yards  are  Port- 
land concrete,  1:6:15;  and  37  cubic  yards  are  Portland  concrete, 
l:3:7i,on  the  superior  slope. 

The  embankment  contains  9,025  cubic  yards  of  sand  and  earth,  of 
which  5,816  cubic  yards  are  purchased  sand,  2,659  cubic  yards  are  sand 
from  the  pampet  of  an  old  earthen  battery,  and  550  cubic  yards  are 
mud  and  earth  placed  1  foot  thick  on  the  slopes  of  the  embankment. 

The  iron  doors,  stairways,  ammunition  platforms,  and  railings  were 
put  in  place  and  painted.  On  completion  of  the  work  the  80- foot  der- 
rick was  taken  down,  the  concrete  plant  was  dismantled,  and  lumber 
and  other  materials  around  the  battery  were  removed  and  stored.  A 
frame  for  the  detailed  drawing  of  the  battery  was  constructed  and  hung 
inside. 

The  batteiy  and  the  engineer  property  pertaining  to  it  were  turned 
over  to  the  artillery  on  December  19,  1900.  No  guns  or  carriages 
have  yet  been  received. 

In  March  and  April,  1901,  samples  of  the  Portland  concrete  mixed 
in  the  proportions  of  1  part  cement,  6  parts  sand,  and  15  parts  broken 
stone,  of  which  concrete  the  greater  part  of  this  battery  is  constructed, 
were  excavated  from  the  front  of  the  pampet.  The  concrete  was 
found  to  be  hard  and  uniform  and  superior  to  Rosendale  concrete 
mixed  in  the  proportions  of  1:2:5. 

In  May,  1901,  the  earth  slopes  facing  the  river,  which  had  been 
badly  washed  and  undermined  by  high  tides  and  waves,  were  repaired 
and  faced  with  stone  set  on  edge  from  an  old  sea  wall  ininning  along 
the  front  of  the  battery.  A  total  of  2,252  square  feet  were  covered 
with  stone,  extending  260  feet  around  the  foot  of  the  earth  slope. 
The  available  balance  was  entirely  expended  on  this  work. 

The  following  contracts  were  in  force  during  the  year: 

With  the  Charles  Warner  Company,  Wilminj?ton,  Dei.,  dated  January  27, 1900,  and 
approved  February  12,  1900,  for  about  900  cubic  yards  of  washed  sand  at  28  cents 
per  cubic  yard,  and  0,000  cubic  yards  of  unwashed  sand  at  22  cents  per  cubic  yard. 
This  contract  was  satisfactorily  completed  on  August  13,  1900,  704  cubic  yards  of 
washed  sand  and  5,816  cubic  jjards  of  unwashed  sand  having  been  delivered  under  it. 

With  the  Brandy  wine  Granite  Company,  Wilmington,  Del.,  dated  January  27, 1900, 
and  approved  February  16,  1900,  for  about  1,600  cubic  yards  of  small  broken  stone  at 
$1.56  per  cubic  yard.  This  contract  was  satisfactorily  completed  on  July  14,  1900, 
1,622  cubic  yards  having  been  delivered  under  it. 

With  William  J.  Donaldson,  Philadelphia,  Pa.,  dated  April  30, 1900,  and  approved 
May  12,  1900,  for  about  1,400  barrels  Alpha  brand  American  Portland  cement  (of 
which  about  1,000  barrels  were  to  be  delivered  elsewhere) ,  at  $2.21  per  barrel.  This 
contract  was  satisfactorily  completed  on  Sei)teniber  18,  1900,  1,425  barrels  having 
been  delivered  under  it. 
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The  following  table  shows  the  total  cost  of  the  work  in  detail: 

1,615  cubic  yards  of  concrete  in  place,  at  15.05118  per  cubic  yard $8, 157. 66 

8,475  cubic  yanls  of  sand  filling  in  embankment,  at  $0.4414  per  cubic  yard.  3, 740. 88 
550  cubic  yards  of  earth  facing  on  slopes  of  embankment,  at  $0.8727  per 

cubic  yard 480.02 

360  cubic  yards  of  excavation  for  foundations,  at  $0.4863  per  cubic  yard. .  175. 08 

Maintenance  and  repairs  to  plant 484. 47 

Construction  track 265.96 

Erection  of  construction  plant 379. 70 

Wat<'hing  Government  property 156. 00 

Derrick  and  rigging  work 395. 45 

Tile  furring  in  place 274.91 

Waterproofing  exterior  walls  of  battery 61. 70 

I-beams  and  channels  in  place 332. 84 

Finishing  face  walls 105. 04 

Time  allowed  employees  for  legal  holidays 194. 95 

Anchor  bolts  in  place 211.88 

Ammunition  service 129. 00 

Stairways  and  railing  in  place 121. 00 

Doors  and  windows  m  place 192. 90 

Observation  stations 53. 00 

Lighting  system 17. 00 

Tearing  down  and  storing  plant 199. 02 

Removmg  samples  of  Portland  concrete 14. 10 

Blue-print  frames  in  place 16. 32 

Repairing  slopes  oi  embankment 77. 07 

Mileage  paid  United  States  officers 12.04 

Philadelphia  office  expenses 112. 09 

Superintendence  and  office  expenses 439. 92 

Total 16,800.00 

Money  statements. 

MORTAR  BATTERY 

July  1,  1900,  balance  unexpended $68.42 

June  30,  1901,  amount  expended  during  fiscal  year $41. 60 

October  27,  1900,  amount  transferred  to  battery  for  three 

10-inch  and  three  12-inch  disappearing  guns 2. 07 

October  27,  1900,  amount  withdrawn  from  the  allotment 4. 06 

47. 73 


July  1,^  1901,  balance  unexpended  (in  Treaaury  of  the  United  States  to 

credit  of  the  appropriation) 20. 69 

July  1,  1901,  outstanding  liabilities 20.69 

5-INCH  RAPID-FIRE  BATTERY. 

July  1,  1900,  balance  unexpended •  $7,373.21 

August  13,  1900,  additional  allotment 900.00 

8, 273. 21 

June  30,  1901,  amount  expended  during  fiscal  year 8, 272. 51 

July  1,  1901,  balance  unexpended .70 

July  1,  1901,  outstanding  liabilities .70 

Amountexpended  to  June30,  1900 $8,526.79 

Amount  expended  during  fiscal  year  ending  June  30,  1901 8, 272. 51 

Outstanding  liabilities .70 

Total  cost  of  work 16,800.00 

CLEARING   UP  GROUND  ADJACENT  TO   MORTAR  BATTERY. 

February  20, 1901,  amount  allotted $400.00 

June  30|  1901,  amount  expended  during  fiscal  year 400,00 
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Battery  coimaanderH^  stations. — Under  date  of  September  26,  1900, 
the  Chief  of  Engineers  allotted  $5,700  and  $5,600  from  the  appropria- 
tion for  "Gun  and  Mortar  Batteries,"  act  of  May  25,  1900,  to  be 
applied  to  the  construction  of  battery  commanders'  stations  for  one 
12-inch  gun  battery  and  the  mortar  batterer,  respectively. 

Proposals  were  issued  for  the  two  steel  mstrument  towers,  and  the 
order  was  given  to  the  lowest  bidder  in  October,  delivery  being  called 
for  on  or  before  February  20,  1901.  The  erection  was  to  be  done  by 
the  United  States. 

Preliminary  work  for  the  construction  began  on  November  13, 
1900.  The  foundations  were  completed,  including  the  setting  of  the 
foundation  bolts  and  lower  sections  of  the  inner  cylinders,  in  Decem- 
ber, 1900.  One  hundred  and  ninety -six  cubic  yards  of  material  were 
excavated  for  the  foundations  of  the  12-inch  station,  and  102  cubic 
yards  for  the  mortar-battery  station. 

The  first  delivery  of  materials  was  made  on  March  5,  1901,  for  each 
station. 

The  erection  of  the  towers  was  then  continued.  At  the  end  of  the 
fiscal  year  the  f  i-amework  and  the  inner  and  outer  cylinders  of  each 
tower  had  been  carried  up  to  the  floor  of  the  instrument  room,  and 
the  inner  C3'^linders  filled  with  concrete.  The  concrete  was  made  of 
Portland  cement,  l:3:7i,  and  was  all  hand  mixed,  except  that  for  the 
foundations  of  the  12-inch  station,  which  was  mixed  in  the  plant  used 
for  the  construction  of  the  left-flank  5-inch  battery.  One  hundred 
and  seventeen  cubic  yards  of  concrete  were  placed  for  the  12-inch 
station  and  109  cubic  yards  for  the  mortar-battery  station. 

The  work  of  assembling  the  towers  was  delayed  for  weeks  at  a  time 
while  waiting  for  materials  to  be  delivered,  and  also  by  the  parts  not 
fitting  together  properly.  About  50  per  cent  of  all  the  holes  for  bolt- 
ing the  parts  together  had  to  be  reamed  out  or  redrilled.  Parts  of 
the  stairways  and  tie-rods  were  rejected.  At  the  end  of  the  fiscal  3^ear 
none  of  the  woodwork  for  the  instrument  rooms  had  been  delivered. 

Money  stateni^nU 

September  26,  lOno,  amount  allotted $11,300.00 

June  30, 1901,  amount  expended  during  fiscal  year 3,866.35 

July  1, 1901, balance  unexpended 7,433.65 

July  1, 1901, outstanding  liabilities $244.84 

July  1, 1901,  amount  covered  by  existing  contracts 5, 144. 00 

5,388.84 

July  1, 1901,  balance  available 2,044.81 

Stations  for  Rafferty  ranye  finders. — Under  authority  of  the  Chief 
of  Engineers,  the  construction  of  two  stations  for  Rafferty  i^ange  finders, 
one  for  the  mortar  battery  and  one  for  the  8-inch  and  12-inch  batteiy, 
was  begun  on  June  19,  1901.  They  are  erected  on  the  sites  fonnerly 
occupied  by  the  Lewis  type  B  range  finders,  but  the  plane  of  the  instru- 
ment is  made  2  feet  higher.  The  stations  consist  of  a  brick  pier  inclosed 
by  a  circular  brick  wall  13  inches  thick,  with  an  earth  embankment 
outside  of  it.  At  the  end  of  the  fiscal  year  the  brick  work  of  the  stations 
was  completed,  but  the  earth  embankment  was  not  entirely  finished. 

Two  basses  for  Rafferty  range  tinder  for  the  three  12-inch  gun  bat- 
tery were  set  on  the  edge  of  the  parapet  in  front  of  two  of  the  observa- 
tion stations  of  the  battery.  The  cost  of  all  this  work  was  paid  for 
from  the  allotment  for  the  two  15-pounder  emplacements. 
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Preservation  and  repair  of  aiJ/tnarine-ininina  material, — The  semi- 
annual inspection  of  all  material  was  made  in  November,  1900,  and  all 
work  done  necessary  to  preserve  it  in  good  condition.  The  roof,  shut- 
ters, and  doors  of  the  torpedo  shed  were  painted.  Each  reel  of  cable 
in  the  tank  was  tested,  with  the  result  that  all  were  found  to  be  in 
serviceable  condition. 

All  wires  leading  to  the  mining  casemate,  searchlight  station,  and 
base-line  stations  were  removed  from  the  poles,  placed  on  reels,  and 
stored  in  the  torpedo  shed. 

Under  authority  of  the  Chief  of  Engineers  a  number  of  materials 
were  sent  to  the  Engineer  Depot  for  repairs,  certain  materials  were 
supplied  by  the  depot  or  by  purchase  to  replace  others  which  had  been 
broken,  worn-out,  or  lost,  and  all  obsolete  torpedo  property  was 
shipped  to  the  depot. 

The  torpedo  propertv  was  listed  and  put  in  good  condition  for  trans- 
fer to  the  artillery.  The  Hornsby-Akroyd  oil  engine  shipped  to  Fort 
Monroe  in  June,  1900,  was  returned  in  Ma}^,  1901,  and  was  set  up  in 
the  mining  casemate  and  painted. 

On  January  16,  1901,  tne  Chief  of  Engineers  allotted  the  sum  of 
$1,500  from  the  appropriation  for  ^'  Preservation  and  Repair  of  For- 
tifications," act  of  May  25,  1900,  to  line  the  toi-pedo  cable  tank  with 
steel  sheets. 

This  tank  was  designed  to  hold  only  one  layer  of  reels  of  a  desig- 
nated size,  but  those  furnished  were  so  large  as  to  require  to  be  stored 
in  two  layers  in  the  tank,  and  water  could  not  be  kept  at  a  sufficient 
height  to  cover  the  upper  layer. 

Tne  steel  lining  was  delivered  on  May  15,  1901,  and  at  the  end  of 
the  fiscal  yeiir  the  sheets  had  been  riveted  together  ready  for  lowering 
into  the  tank. 

Money  statement. 

July  1,  1900,  balance  unexpended $194.98 

June  30,  1901,  amount  expended  during  fiscal  year • 192.36 

July  1,  1901,  balance  unexpended 2.62 

July  1,  1901,  outstanding  liabilities 2.62 

Preservation  and  repair  of  fortifications, — ^Mention  has  already  been 
made  under  different  neads  of  much  of  the  work  carried  on  during  the 
fiscal  year  under  various  allotments  from  the  appropriations  for 
*'  Preservation  and  Repair  of  Fortifications."  In  adaition,  the  follow- 
ing work  was  alse  done  during  the  year. 

Necessary  repairs  were  made  to  river  banks,  wharfs,  and  sea  walls. 
A  section  of  the  river  bank,  340  feet  in  length,  had  its  height  increased 
18  to  20  inches,  and  its  top  width  from  2i  feet  to  4i  feet.  The-  stone 
sea  wall  was  extensively  repaired. 

The  electric  plants  of  the  various  batteries  were  cared  for  and  oper- 
ated until  electrician  sergeants  were  appointed  to  take  charge  of  them. 
The  guns,  carriages,  ironwork,  and  drainage  systems  of  the  batteries 
were  cleaned  and  kept  in  good  condition  until  the  transfer  of  the  bat- 
teries to  the  artillery.  Frames  for  holding  blue  prints  of  the  trans- 
ferred batteries  were  constructed  and  hung. 

Unserviceable  property  and  miscellaneous  old  iron  were  collected 
and  listed  for  condemnation.  Part  of  the  cost  of  erecting  a  steel  bridge 
was  paid  for.  Slight  repairs  were  made  to  the  superior  slope  of  ono 
ot  the  batteries. 
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An  old  cement  shed  between  the  wharf  and  the  mortar  battery  was 
torn  down,  the  material  stored  in  it  waa  removed  to  another  building, 
and  the  site  was  graded. 

Money  statement. 

July  1.  1900,  balance  unexpended $3,401.71 

August  10,  1900,  amount  ailotted 150. 00 

January  16,  1901,  amount  allotted 1,500.00 

February  14,  1901,  amount  allotted ftOO.OO 

May  16,  1901,  amount  allotted 4,000.00 

9,651.71 
June  30,  1901,  amount  expended  during  fiscal  year 3, 918. 00 

July  1,  1901,  balance  unexpended 1 5,733.71 

July  1,  1901,  outstanding  liabilities 1,413.35 

July  1,  1901,  balanjce  available 4,320.36 

Supplies  for  coast  defenses, — Materials  called  for  on  requisitions  of 
the  acting  engineer  officers  at  the  different  forts,  duly  approved  by  the 
Chief  of  Engineers,  were  purchased  and  turned  over  to  them. 

Three  thermometer  sheltei-s  were  constructed  for  the  artillerv. 
Twenty -four  brackets  for  rammers  and  staves  and  four  hose  hooks 
were  also  constructed  of  1-inch  wrought  iron  and  placed  in  the  8-inch 
and  12-inch  battery. 

An  allotment  of  $500  was  made  by  the  Chief  of  Engineers  from  the 
appropriation  for  ''Supplies  for  Sea  Coast  Defenses,"  act  of  May  25, 
1900,  to  be  applied  to  the  installation  of  electric  night  lights  around  the 

?latfonns  of  tne  six  emplacements  of  the  10-inch  and  12-inch  battery, 
his  work  was  practically  completed  at  the  end  of  the  fiscal  year. 

Money  statefinent, 

July  1 ,  1900,  balance  unexpended $1, 000. 00 

December  15, 1900,  amount  allotted 500.00 

February  8,  1901,  amount  allotted 500.00 

June  26,  1901,  amount  allotted 1,000.00 

3,000.00 
June  30,  1901,  amount  expended  during  fiscal  year 1, 656. 56 

July  1,  1901,  balance  unexpended 1,343.44 

July  1,  1901,  outstanding  liabilities 156.32 

July  1,  1901,  balance  available 1,187.12 


3  H. 

DEFENSES  OF  BALTIMORE,  MARYLAND. 

OflScer  in  charge,  Lieut.  Col.  Oswald  H.  Ernst,  Corps  of  Engineers; 
assistant,  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers,  until  August 
80,  1900. 

'  FifH  McTIenry^  Md. — ^This  is  a  fort  of  historic  interest  only,  l)cing 
almost  useless  for  defensive  purposes.  No  funds  were  expended  dur- 
\\\\r  the  fiscal  year. 
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RESERVATION  NO.  1. 

Jiinplacements  for  one  12 -inch  and  three  8 -inch  B.  L.  rifles  on  disap- 
pearing carriages, — ^This  battery  was  complete,  garrisoned,  and  guns 
mounted  at  the  beginning  of  the  fiscal  jrear. 

Emplacements  for  tim  i.7'inch  rapid-fire  ouns, — This  battery  was 
complete,  garrisoned,  and  guns  mounted  at  the  beginning  of  the  fiscal 
year. 

Emplaxiements  for  Pioo  15-pounder  rapid-fire  guns. — These  were  com- 
plete and  garrisoned  at  the  beginning  of  the  fiscal  year,  but  no  guns 
or  mounts  were  on  hand.  During  the  fiscal  year  tne  armament  was 
received  and  mounted  by  the  troops. 

Mining  casemate. — ^Plans  for  constructing  a  mining  casemate  at  this 
reservation,  at  an  estimated  cost  of  $9,550,  were  submitted  April  28, 
1900,  and  an  allotment  of  $9,000  was  made  March  19,  1901.  At  the 
close  of  the  fiscal  year  excavations  had  been  made  and  the  concrete 
brought  up  to  the  height  of  the  roof  beams. 

Money  statement. 

TORPBDOBS  FOR  HABBOR  DBFBNSE. 

March  19, 1901,  allotted $9,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 4, 400. 97 

July  1,  1901,  balance  unexpended 4, 599. 03 

July  1,  1901,  outstanding  liabilities 1,008.42 

July  1,  1901,  balance  available 3,590.61 

Coal  storage. — An  allotment  of  $1,400  was  made  May  3,  1901,  to 
enlarge  the  existing  coal  bin  in  rear  of  the  12-inch  emplacement  on  this 
reservation,  cover  it  with  a  roof,  and  make  it  of  easier  access. 

At  the  close  of  the  fiscal  year  partial  excavation  had  been  made. 

Money  statement. 

SUPPLIBB  FOR  SEACOAfirr  DBFBNSB8. 

May  3, 1901,  allotted $1,400.00 

June  30,  1901,  cunount  expended  during  fiscal  year 25. 00 

July  1,  1901,  balance  unexpended 1, 375. 00 

July  1,  1901,  outstanding  liabilities 180.54 

July  1,  1901,  balance  available 1,194.46 

Surface  drainage. — An  allotment  of  $295.21  and  a  transfer  of 
$1,617.69  October  5,  1900,  were  made  to  construct  a  system  of  surface 
drains  on  the  part  of  this  reservation  occupied  by  the  batteries,  with 
cmtch-basins  and  underground  conduits.  Tliis  work  was  completed  in 
December,  1900. 

Money  statement. 

GUN   AND   MORTAR  BATTBRIES. 

October  5,  1900,  allotted $295.21 

October  5,  1900,  amount  transferred  from  other  allotments 1 ,  61 7. 69 

1,912.1)0 
June  30, 1901,  amount  expended  during  the  fiscal  year 1, 912. 90 

JiNG  1901 50 
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Sea  wfdU  and  embankments. — ^The  reservation  containing  the  fore- 
going batteries  is  protected  from  encroachments  of  the  Patapsco  River 
))V  a  rubble  sea  wall  built  before  1900;  but  the  supporting  fill  behind 
it  was  partially  washed  out  and  the  stability  of  the  wall  threatened. 
An  allotment  of  $3,000  was  made  April  12,  1901,  to  place  a  light 
Imcking  of  concrete  to  the  wall  and  to  replace  the  fill  behind  it.  At 
the  close  of  the  fiscal  year  1,200  linear  feet  of  the  1,600  linear  feet  of 
wall  had  been  reenforced  with  concrete. 

Money  staiemenL 

April  12,  1901,  allotted $3,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 1,314.02 

July  1,  1901,  balance  unexpended 1,685.98 

July  1,  1901,  outstanding  liabilities 1,057.27 

July  1,1901,  balance  available.... 628.71 

Preaervati/m  and  repair  of  fortljicati/m^. — All  the  batteries  and 
electric-lighting  and  power  plants  on  the  reservation  containing  the 
above  emplacements  were  kept  in  repair  and  good  condition  with  funds 
from  the  appropiiation  for  "Preservation  and  Repair  of  Fortifica- 
tions." 

Money  ataiement. 

July  1,  1900,  balance  unexpended $1,000.00 

February  21,  1901,  allotted 200.00 

May  13, 1901,  allotted 1,500,00 

2,700.00 
June  30,1901,  amount  expended  during  fiscal  year 1, 168. 13 

July  1,  1901,  balance  unexpended 1,531.87 

July  1,  1901,  outstanding  liabilities 5. 25 

July  1, 1901,  balance  available 1,526.62 

RESERVATION  NO.  2. 

Ejtipla^enients  for  two  12'inch  B.  L,  rijles  07i  nonduam>earin^  car- 
rmgeM. — These  were  complete  with  their  armament  at  the  beginning  of 
the  fiscal  year,  and  were  turned  over  to  the  artillery  July  5,  1900. 

EmpUicementH  for  tiro  6-inch  rapid-fire  gu7is  on  halanced-piUar 
mounts. — These  were  (!omplete  at  the  beginning  of  the  fiscal  year,  except 
a  small  quantity  of  concrete  for  one  platform  that  awaited  the  arrival 
of  the  mount.  The  cylinder  of  one  mount  had  been  concreted  in. 
In  July,  1900,  the  top  part  of  that  carnage  was  mounted  on  the  cylin- 
der already  set,  and  the  cylinder  of  the  second  mount  concreted  in, 
completing  the  platforms. "  The  top  part  of  the  carriage  of  the  second 
mount  is  not  on  hand.  The  battery  was  turned  over  to  the  artillery 
August  1,  1900. 

Money  statement. 

MOUNTING   TWO  5-INCn   GUN   CARRIAGES. 

July  1,  1900,  balance  unexpended $289.  71 

June  30,  1901,  amount  expended  during  the  fiscal  year 289. 71 

EwplacetnentH  for  tnno  15-p(mnder  rapid-fire  guns. — These  were  com- 
plete at  the  beginning  of  the  fiscal  year,  but  no  guns  or  mounts  were 
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on  hand.  The  emplacements  were  turned  over  to  the  artillery  August 
1,  1900.  The  guns  were  mounted  by  the  troops  during  the  fiscal  year. 
Retnoddina  old  woi'k. — These  operations  were  not  complete  at  the 
close  of  the  last  fiscal  year,  and  have  been  continued  in  the  present 
year  by  constructing  a  granolithic  pavement  and  runway  12  feet  wide 
on  the  terreplein  in  rear  of  fronts  2, 3,  and  4  and  in  front  of  the  power 
house,  by  pmcing  an  asphalt  cover  on  a  cement  mortar  foundation  on 
the  roof  over  the  first  tier  of  old  casemates^  quarters,  and  storerooms 
on  fronts  2,  3,  and  4,  and  by  setting  a  granite  coping  on  the  inside  of 
the  wall.  The  casemate  piers  on  the  same  fronts  were  refaced  with 
brick.  Work  on  remodeling  was  still  in  progress  at  the  close  of  the 
fiscal  year. 

Money  stMement. 

GUN   AND  MORTAR  BATTERIES. 

July  1,  1900,  balance  unexpended $3,052.12 

January  18,  1901,  allotted ". 4,926.00 

7,977.12 
June  30,  1901,  amount  expended  during  fiscal  year 5, 738. 15 

July  1,  1901,  balance  unexpended 2,238.97 

July  1,  1901,  outstanding  liabilities 1,969.21 

July  1,  1901,  balance  available 269.76 

Preservation  and  repair  of  fortifications. — The  batteries  and  the 
electric  light  and  power  plant  at  this  post  have  been  kept  in  repair  and 
good  condition  during  the  fiscal  year  with  funds  from  the  appropria- 
tion for  "Preservation  and  Repair  of  Fortifications." 

Money  statement. 

July  1,  1900,  balance  unexpended $1,000.00 

May  13,  1901,  allotted 1,200.00 

2,200.00 
June  30,  1901,  amount  expended  during  fiscal  year 957. 06 

July  1,  1901,  balance  unexpended 1,242.94 

July  1,  1901,  outstanding  liabilities 4. 05 

July  1,  1901,  balance  available 1,238.89 

RESERVATION  NO.  3. 

Battery  for  eight  12-inch  B,  L,  mortars. — ^This  was  complete  and 
garrisoned  at  the  close  of  the  fiscal  year  ended  June  30,  1900,  but  the 
galleries  and  rooms  proving  to  be  wet,  an  allotment  of  $13,500  was 
made  February  23,  1901,  to  finish  one  magazine,  two  shot  rooms,  one 
shot  passage,  one  central  passage,  one  entrance  passage,  one  store- 
room, and  two  relocater  rooms  by  placing  a  layer  of  asphalt  all  about 
the  sides  and  roofs,  that  at  the  sides  to  be  held  in  place  by  a  light 
4-inch  wall  and  that  at  the  roofs  by  a  layer  of  concrete  reenforced  by 
iron  bars  resting  on  the  I-beams,  and  to  provide  air  spaces  by  a  thin 
layer  of  plaster  on  expanded -metal  lathing  set  2  inches  from  the  sides 
and  roofs.  This  plan  had  been  applied  to  one  magazine  with  encour- 
aging results.  The  work  is  in  progress  at  the  close  of  the  fiscal  yejir, 
but  has  been  delayed  by  water  percolating  through  during  the  excep- 


Digitized  by  LjOOQIC 


788        RErORT   OF   THJE    CHIEF    OF    ENGINEERS,   U.   8.   ARMY. 

tional  i-ainy  season  since  the  allotment  was  made,  and  by  the  desire  to 
observe  results,  under  varied  atmospheric  conditions,  in  the  magazine 
already  treated.  Those  results  may  determine  that  slight  changes  in 
details  of  construction  would  be  desirable.  A  base  for  one  Rafferty 
range  finder  was  set. 

Money  statement, 

GUN   AND   MOBTAR   BATTERIES. 

February  23,  1901,  allotted $13,500.00 

June  30,  1901,  amount  expended  during  fiscal  year 1, 217. 45 

July  1,  1901,  balance  unexpended 12,282.55 

July  1,  1901,  outstanding  liabilities 556.95 

July  1,  1901,  balance  available .* 11,725.60 

Emplacements  for  two  12'inch  B.  L,  rifles  on  disappearing  car- 
riages.— These  were  complete  with  their  armament  and  garrisoned  at 
the  close  of  the  last  fiscaf  year.  During  the.  fiscal  year  a  base  for  one 
Rafferty  range  finder  was  set. 

Emplacemeiits  for  two  B-inch  rapid-fire  guns, — These  were  complete 
and  carriages  mounted  at  the  close  of  the  last  fiscal  year.  They  were 
turned  over  to  the  artillery  October  27,  1900.     No  guns  are  on  hand. 

EinplacenientsfoT  two  15 -pounder  rapid-fire  gun^. — These  were  com- 
plete and  garrisoned  at  the  close  of  the  last  fiscal  year.  No  guns  or 
mounts  are  on  hand. 

Emplacements  fior  two  6-inch  B,  L.  rifles  on  disappearing  carriages, — 
These  were  complete  with  the  exception  of  some  minor  details  at  the 
close  of  the  last  fiscal  year,  carriages  mounted,  and  garrisoned.  Trol- 
leys and  blocks  were  put  in  during  the  fiscal  year  and  soap-and-alum 
wash  applied  to  the  platforms.  No  guns  are  on  hand.  Tne  balance 
of  funds  remaining  was  transferred  to  construct  a  surface  drainage 
system  at  Reservation  No.  1. 

Money  statement. 

July  1,  1900,  balance  unexpended $1,366.09 

October  8,  1900,  amount  transferred  to  another  allotment . . .        $981. 02 

June  30,  1901,  amount  expended  during  fiscal  year 385. 07 

1,366.09 

Emplacements  for  two  IS-pounder  rapid-fire  guns. — ^Two  allotments 
aggi'egating  $10,460  were  made  for  constructing  this  battery  and  a 
roadwav  to  it.  Only  the  preliminary  steps  had  been  taken  at  thecloso 
of  the  last  fiscal  year.  During  the  present  fiscal  year  the  emplace- 
ments and  roadway  were  constructed  and  turned  over  to  the  artillery 
January  15,  1901.  The  emplacements  follow  the  tyi)e  plans.  No 
guns  or  mounts  are  on  hand.  The  cost  of  the  battery  is  the  amount 
of  the  allotments. 

Money  statement. 

July  1,  1900,  balance  unexpended $10,000.00 

November  22,  1900,  allotted 460.00 

June  30,  1901,  amount  expended  during  fiscal  year 10,460.00 

M}7ii7ig  casemate. — This  was  practically  completed  at  the  close  of 
the  last  fiscal  year.  During  the  present  fiscal  year  a  telephone  con- 
duit between  the  casemate  and  the  storehouse  was  completed,  a  con- 
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Crete  gutter  placed  over  the  entrance  to  the  casemate,  some  trees 
grubbed  out,  and  a  connecting  roadway  constructed,  completely  finish- 
ing the  work.     It  was  turned  over  to  the  artillery  April  29,  1901. 

Money  statement, 

TORPEDOES  FOR  HARBOR  DEFENSE. 

July  1,  1900,  balance  unexpended $1,484.64 

June  30,  1901,  amount  expended  during  fiscal  year 1, 484. 64 

StoreJumse  for  torpedo  material. — ^This  was  complete  at  the  close  of 
the  last  fiscal  year,  and  was  turned  over  to  the  artillery  April  29, 1901. 

Cable  tank. — This  was  complete  at  the  close  of  the  last  fiscal  year, 
and  was  turned  over  to  the  artillery  April  29,  1901. 

Sea  walls  and  embankments. — ^This  work  is  for  the  protection  of  that 
part  of  the  reservation  containing  the  last  six  batteries  reported  upon, 
together  with  the  mining  casemate,  storehouse,  and  cable  tank.  At 
the  close  of  the  last  fiscal  year  the  work  was  complete  except  for  about 
151  linear  feet  of  concrete  wall  and  filling  behina  1,275  linear  feet  of 
concrete  wall.  During  the  fiscal  year  the  concrete  wall  was  completed 
and  8,350  cubic  yards  of  fill  placed  behind  it,  exhausting  the  balance 
available  July  1,  1900. 

An  allotment  of  $18,000  was  made  April  18,  1901,  to  complete  the 
fill  behind  the  concrete  wall;  to  place  a  light  backing  of  concrete  to 
the  sea  wall  built  of  open  rubble  prior  to  1900;  to  stay  the  washing  of 
the  supporting  fill  in  progress  there,  which  was  threatening  the  stability 
of  the  wall,  and  to  place  a  riprap  foundation  for  a  length  of  about  1,195 
feet  for  the  extension  of  the  sea  wall  westward  on  that  part  of  the 
reservation  occupied  by  garrison  buildings.  At  the  close  of  the 
fiscal  year  all  the  rubble  wall  had  been  backed  with  concrete,  9,800 
cubic  yards  of  material  excavated  and  placed  in  fill  behind  the  concrete 
sea  wall,  and  200  linear  feet  of  riprap  toundation  placed  for  the  exten- 
sion of  the  sea  wall  westward.  It  is  estimated  that  $14,200  additional 
will  be  required  to  complete  the  extension  of  the  sea  wall  westward. 

Money  statement. 

July  1,  1900,  balance  unexpended $2,040.24 

April  18,  1901,  allotted 18,000.00 

20,040.24 
June  30y  1901,  amount  expended  daring  fiscal  year 4,972.32 

July  1,  1901,  balance  unexpended 15,067.92 

July  1,  1901,  outatanding  liabilities 3,037.47 

July  1,  1901,  balance  available 12,030.46 

Pea<ie  storage  magazine. — Plans  for  this  at  an  estimated  cost  of  $4,500 
were  submitted  April  6,  1901. 

R(xidioay.—Kn  allotment  of  $3,316.50  was  made  April  18,  1901,  to 
construct  a  road  between  the  mortar  battery  and  the  12  inch  battery. 
Owing  to  the  unusual  wet  weather,  combined  with  waiting  for  the 
completion  of  some  grading  at  the  site,  nothing  had  been  done  on  this 
at  the  close  of  the  fiscal  year. 
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Money  statem^mt. 


GUN   AND   MORTAR  BATTERIES. 

April  18,  1901,  allotted 13,316.50 

July  1, 1901,  balance  available 3,316.50 

Preservation  and  repair  of  fortifications, — The  batteries,  mining  case- 
mate, storehouse,  cable  tank,  and  electric-light  and  power  plants 
located  on  Reservation  No.  3,  have  been  kept  in  repair  and  good  con- 
dition during  the  present  fiscal  year  with  funds  derived  from  the 
appropriation  for  "Preservation  and  Repair  of  Fortifications." 

Money  statement. 

July  1,  1900,  balance  unexpended $2,136.70 

Allotted  January  4  and  May  13,  1901 2,500.00 

4,636.70 
June  30,  1901,  amount  expended  during  fiscal  year 2,236.70 

July  1,  1901,  balance  available 2,400.00 

RESERVATION  NO.   4. 

Emplacenents  for  two  G-inch  B,  L.  rifles  on  disappearvng  car- 
riages.— ^These  were  completed  at  the  close  of  the  last  fiscal  year,  except 
installation  of  electric  plant,  wiring,  and  furnishing  trolleys  and  blocks; 
carriages  were  mounted  and  the  work  was  garrisoned.  During  the 
present  fiscal  year  trolleys  and  blocks  were  put  in  and  the  balance  of 
funds  transferred  to  complete  a  surface  drainage  system  at  Reservation 
No.  1.  No  ^ns  are  on  hand.  It  is  proposed  to  defer  the  installation 
of  the  electric  plant  for  the  present. 

Money  statement. 

July  1,  1900,  balance  unexpended $784. 46 

October  8,  1900,  amount  transferred  to  another  allotment 636. 67 

147. 79 
June  30,  1901,  amount  expended  during  fiscal  year 147.79 

Sea  walls  and  etnhamhnents. — Eight  thousand  dollars  were  allotted 
June  26,  1900,  to  build  a  concrete  sea  wall  on  a  riprap  foundation  to 
protect  the  site  of  the  foregoing  battery.  Only  preliminary  arrange- 
ments for  work  had  been  ma^  at  the  close  of  the  last  fiscal  year. 
During  the  present  fiscal  year  there  have  been  constructed  1,266  linear 
feet  of  concrete  wall  2  feet  wide  on  top,  4  feet  at  base,  and  5  feet  in 
height,  and  part  of  the  supporting  fill  placed  behind  it.  At  that  point 
funds  were  exhausted.  April  12,  1901,  an  additional  allotment  of 
$3,000  was  made  to  complete  the  fill,  but  operations  have  been  delaj^ed 
to  finish  other  work. 

Money  statement. 

July  1,  1900,  balance  unexpended $8,000.00 

April  12,  1901,  allotted 3,000.00 

11,000.00 
June  30,  1901,  amount  expended  during  fiscal  year 8, 000. 00 

July  1,  1901,  balance  available 3,000.00 
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Preservation  and  repair  of  fortijicatUms, — The  battery  and  property 
on  the  reservation  have  been  kept  in  good  condition  during  the  present 
fiscal  year  with  funds  from  the  appropriation  for  "Preservation  and 
Repair  of  Foi'tifications." 

Money  statement. 

July  1,  1900,  balance  unexpended $320. 00 

February  21,  1901,  allotted 250.00 

May  13,  1901,  allotted 400.00 

970. 00 
June  30,  1901,  amount  expended  during  fiscal  year 433. 89 

July  1,  1901,  balance  unexpended 636. 11 

July  1,  1901,  outstanding  liabilities , 75. 00 

July  1, 1901,  balance  available 461.11 

Supplies  for  seacoast  defenses. — Electrical  supplies  for  all  the  elec- 
tric installations  pertaining  to  the  defenses  of  Baltimore,  Md.,  hav^e 
been  furnished  the  artillery  on  requisitions  approved  by  the  Chief  of 
Engineers. 

Money  statement. 

July  1,  1900,  balance  unexpended $1,000.00 

June  14,  1901,  allotted 1,000.00 

2,000.00 
June  30,  1901,  amount  expended  during  fiscal  year 997.:^ 

July  1,  1901,  balance  available 1,002.65 

SUBMABINE-MINE   DEFENSE. 

During  the  fiscal  year  all  the  material  was  kept  in  the  storehouse  and 
cable  tank  at  Reservation  No.  3,  where  it  was  cared  for,  repaired, 
and  kept  clean  and  in  excellent  condition  by  an  electrician,  met^hanic, 
and  watchman  until  April  29,  1901,  when  it  was  transferred  to  the 
artillery.  The  funds  for  these  operations  were  derived  from  the 
appropriation  for  ''Preservation  and  Repair  of  Fortifications." 

Money  statement 

July  1,  1900,  balance  unexpended $500. 00 

June  30,  1901,  amount  expended  during  fiscal  year 500. 00 

8EAECHLIGHT8. 

A  project  for  searchlights  for  the  defenses  of  Baltimore,  Md. ,  at  an 
estimated  cost  of  178,821.06,  was  submitted  May  13,  1901. 


3  I. 

DEFENSES  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA. 

Officer  in  charge,  Lieut.  Col.  Charles  J.  Allen,  Corps  of  Engineers. 
Fort  Foote^  Potmna^  River ^  Mainland. — For  some  repairs  to  the 
wharf  and  roadway  and  for  some  shore  protection  an  allotment  of  $50 
was  made  May  20,  1901. 
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Money  statement. 

June  30,  1901,  amount  allotted  during  the  fiscal  year $50.00 

July  1,  1901,  balance  available 60.00 

ALLOTMENT. 

May  20, 1901,  *'  Preservation  and  Repair  of  Fortifications,"  act  of  March  1, 
1901 $50 

LEFT  BANK  POTOMAC  RIVER. 

The  progress  and  general  condition  of  the  work  at  the  close  of  the 
fiscal  year  ended  June  30,  1899,  were  as  follows: 

A  battery  for  two  10-inch  puns  on  disappearing  carriages,  L.  F., 
model  of  1894,  was  completea  by  the  close  of  1896.  The  guns  were 
mounted  in  the  winter  of  1896-97.  During  the  fiscal  year  ended  June 
30, 1899,  an  electric-light  plant  was  installed  in  this  battery. 

A  second  battery  for  two  10- inch  guns  was  completed  and  had  an 
electric  light  and  power  plant  installed  in  it.  One  of  the  guns  was 
mounted  m  1897  on  a  disappearing  carriage,  L.  F.,  model  of  1894;  the 
other  was  mounted  in  May,  1898,  on  a  disappearing  carriage,  L.  F., 
model  of  1896. 

A  third  battery  for  two  10-inch  guns  was  also  completed.  The  guns 
were  mounted  in  1898  on  disappearing  carriages,  model  of  1896.  This 
batteiy  was  commenced  in  tne  latter  oart  of  March,  1898,  and  built 
with  funds  from  the  appropriation  of  March  9,  1898,  for  *'  National 
Defense." 

Emplacements  for  two  4-inch  Driggs-Schroeder  rapid-fire  guns  were 
also  completed.  The  guns  were  mounted  by  the  early  part  of  July, 
1898. 

These  three  10-inch  gun  batteries  and  the  4-inch  rapid-fire  gun  bat- 
tery were  turned  over  to  the  officer  of  artillery  commanding  the  post 
on  July  6, 1899,  in  accordance  with  paragraph  1486,  Army  Regulations, 
1895. 

The  following  work  has  been  carried  on  during  the  past  fiscal  year: 

Mortar  battery  for  eight  12-inch  mortars  on  carriages^  moad  of 
1896.— Under  an  allotment  of  $113,000  made  August  8,  1898,  for  the 
construction  of  emplacements  for  eight  12-inch  mortars,  work  was  com- 
menced August  26,  1898.  At  the  close  of  the  fiscal  year  1900  about 
12  per  cent  of  the  work  of  construction  remained  to  be  done,  consisting 
of  relaying  asphalt  roof  protection  of  middle  traverse,  remodeling  and 
finishing  of  earth  parapet,  making  and  hanging  doors,  laving  grano- 
lithic sidewalks  and  flooring  about  mortar  pits,  grading  roadway  m  rear 
of  the  battery,  constructing  an  intercepting  drain  in  front  of  the  bat- 
tery, resetting  observation  stations,  son  covering  and  seeding  slopes, 
laying  terra-cotta  electric  conduit,  cutting  trees  in  front  of  battery, 
installing  ammunition  trolley  system,  and  also  the  electric-light  plant, 
erecting  iron  stairs  and  railings,  and  mounting  the  mortars. 

All  of  the  foregoing  work  was  completed  during  the  past  fiscal  year, 
the  trolley  system,  stairs,  and  railings,  which  are  nearly  done,  and 
installing  the  electric- light  plant  and  mounting  the  mortars  excepted. 
The  stairs  and  railings  will  be  completed  early  in  the  coming  fiscal 
year,  and  it  is  expected  that  the  electric-light  plant,  bids  for  which  were 
mvited  by  public  advertisement  under  date  of  June  27,  1901,  will  also 
be  instullea  at  an  early  day. 
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The  base  rings  for  mortar  platforms  were  reset  during  the  year 
on  account  of  a  slight  settlement  of  the  platforms.  The  platforms 
were  tested  in  the  fall  of  1900  by  loading  tnem  for  from  two  to  three 
weeks  with  earth  weighing  about  one-third  more  than  the  total  weight  of 
mortar  and  carriage  combined,  the  weighting  not  producing  any  set- 
tling whatever.  But  in  May  last,  slight  settling  having  been  observed 
at  several  of  the  front  platforms,  their  rings  were  again  releveled. 

This  battery  is  about  97  per  cent  completed.  Its  full  completion, 
sodding  excepted,  is  expected  this  summer.  The  moi*tars  have  not 
yet  arrived. 

For  account  of  this  battery  see  pages  876-878,  Appendix  3,  Annual 
Report  for  1900. 

Money  statement. 

July  1, 1900,  balance  unexpended 116,107.67 

Allotment  during  year ..' 4,000.00 

20, 107. 67 
June  30,  1901,  amount  expended  during  fiscal  year 11,586.81 

July  1,  1901,  balance  unexpended 8,620.86 

July  1,  1901,  outstanding  liabilities 11,082.00 

July  1,  1901,  amount  covered  by  uncompleted  contracts 1, 657. 00 

2,739,00 

July  1,  1901,  balance  available 5,781.86 

ALLOTMENTS. 

"Gun  and  mortar  batteries:*' 

Augusts,  1898,  act  of  May  7,  1898 $113,000 

March  11,  1901,  act  of  May  25, 1900 4,000 

117,000 

Battery  for  two  6 -inch  rapid-fire  guns  on  disappearing  carriages. — 
This  work  was  commenced  in  June,  1899,  under  an  allotment  of  $59,180, 
made  April  26,  1899,  by  the  Chief  of  Engineers. 

For  an  account  of  difficulties  in  the  prosecution  of  this  work  in  the 
season  of  1899,  owing  to  advance  in  pnces  of  material,  etc.,  reference 
is  made  to  the  Annual  Report  for  1900. 

At  the  close  of  the  fiscal  year  1900  this  battery  was  about  one- 
fourth  completed. 

By  the  beginning  of  the  fiscal  year  1901  most  of  the  materials  of 
construction,  such  as  sand,  gravel,  stone,  cement,  tile,  steel  beams, 
and  lumbers  had  been  received,  3,000  cubic  vards  of  excavation  made, 
and  396  cubic  yards  of  concrete  constructea.  The  gun  carriages  had 
arrived.  During  the  summer  and  fall  of  1900  the  remaining  materials 
of  construction  were  delivered.  Concrete  construction  was  carried  for- 
ward without  interruption.  When  the  working  season  closed  there 
were  but  a  few  yards  of  concrete  remaining  to  be  built,  and  that  was 
delayed  only  on  account  of  the  nondelivery  of  the  iron  work.  The 
installation  of  the  ammunition  hoists  was  completed  in  November, 
1900.  During  the  winter  the  iron  stairs,  railing,  and  ladders  were 
delivered,  and  their  erection  was  completed  in  April,  1901.  Concrete 
construction  was  completed  in  Mav.  Base  rings  have  been  set  and 
gun  carriages  mounted,  the  latter  having  been  done  by  the  artillery. 
The  earth  embankments  have  been  built,  the  roadway  and  gutters 
partly  constructed,  and  the  doors  made  and  hung. 
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The  end  of  the  fiscal  year  1901  finds  the  battery  92  per  cent  com- 
pleted. The  work  remaining  to  be  done  is  to  construct  an  electric 
conduit  leading  from  the  mortar  battery,  and  to  install  a  plant  to  pro- 
vide for  lighting  the  battery  by  electricity,  obtained  from  the  central 
generating  plant.  The  trolley  beams  are  yet  to  be  installed,  and  the 
roadway  and  gutters  completed.  The  guns  when  delivered  are  to  be 
mounted  by  the  artillery. 

Money  statemerd. 

July  1,  1900,  balance  unexpended $25,085.35 

Allotment  during  year 5, 460. 00 

80,535.35 
June  30,  1901,  amount  expended  during  fiscal  year 24, 404. 94 

July  1,  1901,  balance  unexpended  1 6,130.41 

July  1,  1901,  outstanding  liabilities 850.00 

July  1,  1901,  balance  available 5,280.41 

ALLOTMENTS. 

*'  Gun  and  Mortar  Batteries:" 

April  26,  1899,  act  of  May  7,  1898 $69,180,00 

June  21,  1901,  act  of  March  1,  1901 6,450.00 

64,630.00 

Battery  for  tnjoo  IB-pawnder  ramdrfire  guns. — An  allotment  of  $9,500 
was  made  December  28,  1898,  for  emplacements  for  two  15-pounder 
mpid-fire  ffuns.  By  October,  1899,  the  work  was  about  completed, 
excepting  the  construction  of  the  gun  platforms,  which  can  not  advan- 
tageously be  undertaken  until  the  gun  mounts  arrive,  and  setting  the 
railing.  The  railing  was  set  during  the  past  fiscal  year,  but  the  plat- 
forms remain  unbuilt,  the  gun  mounts  not  having  yet  arrived. 

Money  staiemenL 

July  1,  1900,  balance  unexpended $1,909.98 

June  30,  1901,  amount  expended  during  fiscal  year 69. 89 

July  1,  1901,  balance  unexpended  and  available 1,850.09 

Battery  commamder^  stations. — Under  allotments  of  June  17  and  29, 
1899,  aggregating  $12,206,  work  was  commenced  in  September,  1899, 
on  three  stations.  One  is  a  low-type  and  the  other  two  are  high-tjrpe 
stations.  They  are  built  of  concrete,  with  walls  2  feet  to  2i  feet  thick, 
with  concrete  pedestals  for  the  instruments,  with  concrete  floors  and 
steel  roofs,  ana  the  low-type  station  is  protected  with  an  earth  embank- 
ment. 

Concrete  work  was  carried  on  during  the  fall  of  1899  and  was  con- 
tinued during  the  following  spring.  By  the  beginning  of  the  past 
fiscal  year  concrete  work  was  practically  completed,  a  few  cubic  feet 
being  left  to  construct  after  the  installation  of  the  iron  work.  Some 
of  the  doora  were  made.  The  earth  embankment  at  the  low-type 
station  was  finished.  The  steel  roofs,  stairs,  and  railing  had  been  pur- 
chased, but  not  delivered.  Materials  had  been  hauled  by  caits  and 
wagons  from  the  nearest  points  of  the  railroad.  Concrete  had  been 
mixed  by  hand  and  placed  mostly  by  wheelbarrows.  A  small  derrick 
was  erected  to  build  the  higher  parts  of  the  high-type  stations. 
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During  the  past  fiscal  year  the  stations  have  been  piuctically  com- 
pleted. The  aelivery  of  steel  roofs  was  commenced  in  October,  1900, 
but  was  not  completed  till  May,  1901.  They  were  purchased  by  con- 
tract with  Whitehead  &  Kales,  Detroit,  Mich.  The  i*ailing  and  stairs 
were  purchased  by  contract  with  the  North  Penn  Iron  Company,  North 
Penn  Junction,  Pa.  They  commenced  delivery  in  November,  1900, 
but  did  not  complete  till  March,  1901.  The  roofs,  staii-s,  and  railings 
have  been  erected  and  built  into  place.  The  doors,  shutters,  and  win- 
dows have  been  completed,  hung,  and  fitted,  the  ceilings  of  wood  were 
constructed,  and  most  of  the  woodwork  painted. 

The  close  of  the  fiscal  year  1901  finds  two  stations  completed  and 
ready  to  turn  over  to  the  artillery;  the  third  lacks  a  little  painting  and 
a  little  work  in  completing  shutters.  This  will  probably  be  completed 
during  the  first  few  days  of  July,  1901. 

Money  statement. 

July  1,  1900,  balance  unexpended $7, 620. 93 

June  30,  1901,  amount  expended  during  tbcal  year 4, 262. 58 

July  1,  1901,  balance  unexpended 3,368.36 

July  1,  1901,  outstanding  liabilities $340.00 

July  1,  1901,  amount  covered  by  uncompleted  contracts 1, 185. 00 

1,525.00 

July  1,  1901,  balance  available 1,883.36 

ALLOTMBNTS. 

*'Gun  and  Mortar  Batteries,"  act  of  July  7,  1898: 

June  17,  1899 $3,692.00 

July  29,  1899 3,844.00 

July  29,  1899 4,670.00 

12,206.00 

Experimental  parapet. — ^The  construction  of  the  parapet  and  shield 
was  completed  in  June,  1898,  and  the  firing  tests  were  made  in  June, 
1899.  The  work  done  during  the  past  fiscal  year  was  as  follows:  In 
September,  1900,  the  gun  and  carriage  were  dismantled,  packed,  and 
shipped  away.  In  Nov^ember  the  pit  occupied  by  the  gun  platform 
was  filled  up  and  graded  to  its  former  condition.  The  cost  was  as 
follows: 

Dismantling,  packing,  and  shipping  away  the  gun  and  carriage $257. 30 

Filling  and  grading  cut  in  the  Dank 84.97 

342.27 
Money  statement, 

July  1,  1900,  balance  unexpended $400. 23 

June  30, 1901,  amount  expended  during  fiscal  year $342. 27 

July  1,  1901,   balance   (deposited  in  the  Treasury  of  the 

United  States) 57.96 

400.23 

ALLOTMENTS. 

October  28,  1897,  "  Board  of  Ordnance  and  Fortification  " $10, 000. 00 

October  29,  1897,  "Gun  and  Mortar  Batteries,"  act  of  March  3,  1897 8, 550. 00 

June  11,  1898,  **Gun  and  Mortar  Batteries,"  act  of  May  7,  1898 1, 700. 00 

September  21,  1898,  "Gun  and  Mortar  Batteries,"  act  of  May  7, 1898 1, 500. 00 

21, 750. 00 
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Elevated  vtarpofiscu^eways^  10-inch  hatteri^^. — Under  an  allotment  of 
$2,600,  dated  February  25,  1901,  material  has  been  purchased,  some 
of  it  delivered  and  some  of  the  construction  work,  done.  The  project 
contemplates  connecting  the  gun  platforms  of  two  batteries  together 
and  witn  their  observing  station,  with  a  platform  of  the  same  eleva- 
tion. The  steel  beams  and  columns  were  delivered  in  April,  also  the 
Portland  cement.  The  railing  has  been  purchased,  but  not  yet  deliv- 
ered, and  only  a  limited  amount  of  the  construction  can  be  done  till 
the  receipt  of  the  railing. 

At  botn  batteries  some  of  the  old  concrete  has  been  cut  away,  ready- 
to  receive  the  beams,  and  at  one  battery  some  of  the  concrete  footings 
and  piers  have  been  built  and  part  of  the  passage  constructed.  Tne 
work  is  about  30  per  cent  completed. 

Money  statement. 

Allotment  during  year $2,600.00 

June  30,  1901,  amount  expended  during  iiscal  year 843. 41 

July  1,  1901,  balance  unexpended 1, 756. 59 

July  1,  1901,  outstanding  liabilities 812.00 

July  1,  1901,  balance  available * 944.59 

ALLOTMENTS. 

February  26,  1901,  " Gun  and  Mortar  Batteries:" 

Actof  July  7,  1898 $30,46 

Actof  May  25,  1900 2,569.55 

2,600.00 

Supplies  for  coast  defenses. — An  allotment  of  $600  was  made  June 
7, 1900,  from  the  appropriation  for  "  Supplies  for  Sea  Coast  Defenses," 
act  of  May  25,  1900,  for  furnishing  material  for  the  service  of  the 
coast  artillery  in  this  engineer  district  under  the  provisions  of  General 
Orders,  No.  66,  Adjutant-General's  OflSce,  1900.  A  Quantity  of  sup- 
plies for  electric  plant  at  this  point  was  purchased  ana  issued  during 
the  year. 

Money  statement, 

July  1,  1900,  balance  unexpended $600.00 

June  30,  1901,  amount  expended  during  fiscal  year 394.51 

July  1,  1901,  balance  unexpended  and  available 205.49 

ALLOTMSNT. 

June  7,  1900,  "Supplies  for  Sea  Coast  Defenses,"  act  of  May  25, 1900 1600.00 

Preservation  amd  repair  of  fortifications. — During  the  past  fiscal  year 
repairs  have  been  made  as  follows:  To  the  ammunition  lifts  and  motors, 
to  the  boiler  of  the  electric-light  and  power  plant,  and  to  the  engineer 
buildings  to  a  slight  extent.  Two  semiannual  inspections  have  been 
made  ot  the  submarine-mine  material.  Shutters  have  been  placed  over 
the  embrasures  of  caponnieres.  Brush  and  rubbish  were  hauled  away 
from  the  vicinity  of  the  engineer  buildings.  The  mining  casemate 
was  cared  for  in  the  interests  of  its  preservation,  and  slight  repairs 
were  made  to  the  drains.     The  1,000-pound  torpedo  anchors  were 
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moved  from  the  quartermaster's  to  the  engineer  wharf  and  painted. 
The  oil  engine  was  moved  from  the  mining  casemate  to  the  torpedo 
storehouse,  where  it  is  less  endangered  by  dampness.  A  water  pipe 
was  laid  to  the  new  position  of  uie  engineer  house  and  office  in  tne 
interest  of  security  from  fire.  The  searchlight  engine  was  tested  for 
efficiency.  Some  of  the  submarine-mine  material  was  painted  and 
some  of  the  surplus  and  obsolete  material  was  packed  to  be  shipped  to 
Wiliets  Point    Some  sanitary  work  was  done. 

The  most  extensive  work  of  repair  that  was  done  during  the  past 
year  was  to  line  the  magazines  and  cx)rridors  of  one  of  the  10-inch  bat- 
teries with  hollow  tile.  This  was  found  to  be  very  difficult  work,  and 
considerable  experimenting  was  done  before  the  practical  difficulties 
were  surmounted,  as  laborers  could  not  be  found  who  were  skilled  in 
this  particular  class  of  work.  ' 

The  first  room  lined  with  tile  was  found  to  leak  quite  badly  as  before. 
After  that  experience  the  rest  of  the  tile  was  placed  with  a  layer  of 
tarred  felt  intervening  between  the  wall  and  the  tile.  Observation 
during  the  rainy  months  of  spring  indicated  that  this  was  successful  in 
intercepting  water,  and  the  first  room  was  afterwards  relined  in  the  same 
manner.  The  walls  are  all  much  dryer  than  formerly,  and  except  dur- 
ing or  immediately  after  long-continued  heavy  rains  the  rooms  are 
quite  dry.  There  are,  however,  a  few  imperfectly  made  joints  in  the 
tan*ed  felt  and  some  places  where  the  felt  was  punctured  by  anchor 
bolts  that  show  slight  leakage. 

Money  statement. 

July  1, 1900,  balance  unexpended $3,241.62 

Allotment  during  year 1,225.00 

4,466.62 
June  80, 1901,  amount  expended  during  fiscal  year 3,072.63 

July  1,  1901,  balance  unexpended 1,393.99 

July  1, 1901,  outstanding  liabilities 226.00 

July  1, 1901,  balance  available 1,167.99 

AUXyrMSNTB. 

"Preservation  and  Bepair  of  Fortifications:" 

June  9, 1899,  act  of  March  3,  1899 $978.00 

July  17,  1899,  act  of  March  3,  1899 126.00 

Beptember22,  1899,  actof  March3,  1899 1,892.00 

June  11,  1900,  actofMay  26,  1900 875.00 

May  20,  1901,  act  of  March  1, 1901 1,226.00 


5,096.00 

All  the  work  during  the  fiscal  year  ended  June  30, 1901,  was  done 
by  hired  labor,  excepting  erection  of  lifts  and  cranes,  which  was  done 
under  contract  with  Charles  E.  EUicott,  of  Baltimore,  Md. 

The  following  contracts  were  in  force  during  the  year: 

With  Whitehead  k  E^ales,  of  Detroit,  Mich.,  for  furnishing:  and  delivering  iron  and 
steel  roofs.  Amount  of  contract,  11^186;  date  of  contract,  July  3,  1900;  approved. 
July  14,  1900;  date  for  completion  (mcluding  furnishing  and  delivering  additional 
roof),  August  26,  1900--extended  to  September  9,  1900. 

With  the  North  Penn  Iron  Company,  of  North  Penn  Junction,  Philadelphia,  Pa., 
for  furnishing  and  delivering  stairs,  railings,  and  ladders.  Amount  of  contract, 
$1,400.43;  date  of  contract,  July  7,  1900;  approved,  July  27, 1900;  date  for  comple- 
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tion  (including  furnishing  and  deliveving  stairs  at  another  site),  September  6, 
1900— extended  to  September  27,  1900. 

With  New  Jersey  Foundry  and  Machine  Company,  of  New  York,  N.  Y.,  for  fur- 
nishing and  delivering  tram  rails,  trolleys,  and  hoists.  Amount  of  contract,  $1,450; 
date  or  contract,  July  16,  1900;  approved,  August  3,  1900;  date  for  completion,*8ep- 
tember  12,  1900— extended  to  October  12, 1900. 

With  Charles  E.  Ellicott,  of  Baltimore,  Md.,  for  furnishing  and  erecting  lifts  and 
cranes.  Amount  of  contract,  $1,730;  date  of  contract,  July  19,  1900;  approved 
August  9,  1900;  date  for  completion,  October  9,  1900 — extended  to  November  15, 
1903,  and  again  to  November  29,  1900. 

BIGHT  BANK  POTOMAC  BIYEB. 

Emplacem^nU  for  three  8-inch  guns  on  diaappewring  cwrriam%  L.  -K, 
modeC of  189Ii..-^\yvA  battery  was  built  by  contract  dated  December 
16,  1896,  with  Douglas  &  Andrews,  of  Baltimore,  Md.,  under  the  pro- 
visions of  the  act  of  Congress  of  June  6, 1896,  Drpviding  for  the  con- 
struction of  fortifications  by  contract,  to  be  paia  for  as  appropriations 
might  be  made  from  time  to  time  therefor. 

An  allotment  of  $100,000,  to  be  expended  under  the  contract,  was 
made  March  27,  1897.  The  contract  work  was  finally  completed 
August  15,  1898. 

The  guns  were  mounted  and  ready  for  service  by  April  1, 1898. 

The  batteiT  was  formally  turned  over  to  the  commanding  officer  of 
the  post  on  efanuary  13,  1900. 

No  work  on  the  battery  other  than  some  repairs  and  some  prepara- 
tions for  constructing  an  elevated  continuous  rear  passageway  to  con- 
nect gun  platforms  and  emplacement  observing  stations,  and  which 
will  be  noted  further  on,  was  done  during  the  past  fiscal  year. 

The  armament  is  in  good  condition. 

EmplacemervU  for  i/voo  6-mch  rapid-fire  ^wtw.— Under  an  allotment 
of  $14,600^  October  4,  1898,  for  constructing  two  emplacements  for 
5-inch  rapid-fire  guns  on  balanced-pillar  mounts,  work  was  begun  in 
November,  1898. 

Bv  September  6, 1899,  the  allotment  was  exhausted.    The  concrete 

work  for  both  emplacements  was  about  completed,  gun  platforms 

•excepted,  which  could  not  be  built  until  the  arrival  of  the  gun  mounte. 

The  embankments  were  about  one-half  completed  and  the  doors  partly 

constructed. 

On  December  29, 1900,  the  gun  mounts  were  delivered.  A  further 
allotment  of  $2,700  was  made  February  7.  1901,  and  the  work  of  fin- 
ishing the  batteries  was  resumed  in  Murcn.  The  gun  platforms  and 
earth  parapets  were  completed,  the  cylinders  of  gun  mounts  set,  and 
the  batteries  practically  finished  by  June  30,  1901.  The  only  work 
remaining  to  be  done  is  te  set  the  railing  as  soon  as  it  shall  be  delivered 
by  the  contractor.  The  mounting  of  the  guns  will  be  the  work  of  the 
artillery  whenever  the  guns  shall  be  delivered. 

Money  statement. 

July  1, 1900,  balance  imexpended $7.89 

Allotment  during  year 2,700.00 

2,707.89 
June  30, 1901,  amount  expended  during  fiscal  year 2,139.52 

July  1,  1901,  balance  unexpended 568.37 

July  1,  1901,  outstanding  liabilities 324.00 

Julyl,  1901,  balance  available 244.37 
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ALLOTMENTS. 

October  4, 1898,  "Gun  and  Mortar  Batteries,"  act  of  July  7, 1898 $14,500.00 

February  7, 1901,  "Gun  and  Mortar  Batteries,"  act  of  May  25, 1900 2, 700. 00 

17,200.00 

Battery  for  three  IB-pounder  rapid-Jire  guns. — An  allotment  of 
$16,100  was  made  June  26,  1900,  to  be  applied  to  the  construction  of 
emplacements  for  three  15-pounder  rapid-nre  guns  in  accordance  with 
plans  submitted. 

Materials  were  purchased  and  the  work  of  construction  commenced 
in  August,^  1900.  A  railroad  was  built  to  the  site  from  the  engineer 
wharf,  a  distance  of  about  3,000  feet;  the  locomotive  and  cars  were 
transported  from  another  locality,  and  a  working  plant  of  simple 
construction  built.  The  materials  of  construction,  such  as  sand, 
gravel,  stone,  cement,  tile,  steel  beams,  and  lumber,  were  delivered 
and  hauled  to  the  site  before  the  end  of  the  working  season.  The 
drainage  system  was  partly  constructed,  but  otherwise  construction 
was  not  beVun  till  the  spring  of  1901.  Since  that  time  most  of  the 
excavation  has  been  made  ana  the  concrete  magazines  have  been  built. 
Concrete  was  mixed  by  hand  and  conveved  in  wheelbarrows.  About 
60  per  cent  of  the  concrete  has  been  laid  and  4^e  entire  work  of  con- 
struction is  about  one-half  done. 

Money  statement. 

July  1,  1900,  balance  unexpended 115,100.00 

June  30,  1901,  amount  expended  during  fiscal  year 9,688.36 

July  1,  1901,  balance  unexp^ded 5,411.64 

July  1,  1901,  outstanding  babilitieo 1,111.00 

July  1, 1901,  balance  available 4,300.64 

ALLOTMENT. 

June  25,  1900,  "Gun  and  Mortar  Batteries,"  act  of  May  25,  1900 $15, 100. 00 

Electric  Ugkt  a/nd power  plarU, — Under  an  allotment  of  $9,032.93  of 
October  7, 1898,  for  the  construction  of  a  power  house  and  installation 
of  a  light  and  power  plant,  work  of  construction  was  commenced 
November  7, 1898.  By  the  end  of  June,  1899,  the  cistern  and  power 
house  were  built  in  so  far  as  thev  could  be  done  before  installation  of 
the  plant.  The  floor,  doors,  and  windows  are  yet  to  be  constructed. 
No  construction  work  was  done  during  the  past  vear. 

Plans  and  specifications  for  an  electric  light  and  power  plant, 
25-kilowatt  generator,  have  been  approved,  and  public  advertisement 
will  be  issued  immediately  inviting  proposals  for  furnishing  and 
installing  the  plant,  which,  it  is  expected,  will  be  done  early  m  the 
coming  fiscal  year. 

A  further  allotment  of  $4,800  was  made  for  this  plant  by  indorse- 
ment of  the  Chief  of  Engineers,  June  26, 1901. 

Money  statement. 

July  1,  1900,  balance  unexi)ended $5,403.78 

Allotment  during  year 4,800.00 

10, 203.  78 
June  30,  1901,  amount  expended  during  fiscal  year 58.33 

July  1,  1901,  balance  unexpended 10,145.45 

July  1,  1901,  outstanding  liabilities 84.00 

July  1, 1901,  balance  available -.:....,, , ,,,    10,061.45 
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ALLOTMEinB. 

October  7,  1898,  "  Gun  and  Mortar  Batteries  ": 

Act  of  March  3, 1897 $4,732.93 

Act  of  May  7, 1898 4,300.00 

June  26,  1901,  "  Gun  and  Mortar  Batteries,"  act  of  March  1, 1901 4, 800. 00 

13,832.93 

Battery  commandei^s  station. — Under  an  allotment  of  $4:,259,  July 
29,  1899,  for  the  construction  of  a  high-type  station  near  the  8-inch 
battery  for  mounting  a  type-A  range  fander,  materials  were  purchased 
and  the  construction  work  was  commenced  October  6.  By  June  30, 
1900,  the  concrete  walls  and  pillars  had  been  constructed  and  the  entire 
work  about  two-thirds  completed.  Concrete  was  mixed  by  hand  and 
about  two-thirds  of  it  placed  by  wheelbarrows;  that  for  the  higher 

Krtions  of  the  structure  was  placed  by  derrick.  All  materials  were 
uled  to  site  from  the  wharf,  nearly  a  mile  distant,  with  carts  and 
waffons.  The  iron  railing  and  stairs  were  purchased  in  June,  1900, 
under  contract  with  the  North  Penn  Iron  Company.  None  of  it  was 
delivered  until  late  in  the  fall,  and  the  delivery  was  not  completed 
until  March,  1901.  The  steel  roofs  were  purchased  in  June,  1900, 
under  contract  with  Whitehead  &  Kales,  Detroit,  Mich.  Delivery 
commenced  in  October,  but  was  not  completed  until  May,  1901. 
The  ironwork  has  been  erected  and  the  station  was  practically  com- 

Sleted  during  the  spring  of  1901.  The  only  work  that  remains  to  be 
one  is  some  painting  of  wood  and  iron  work,  a  little  brickwork  to  be 
constructed,  and  some  fitting  of  windows  to  be  done.  This  wiU  prob- 
ably be  finished  by  July  15,  ready  to  turn  over  to  the  artillery. 

Money  etatement. 

July  1, 1900,  balance  unexpended 18,668.86 

Jnne30, 1901,  amount  expended  daring  fiscal  year 1,764.90 

July  1,  1901,  balance unearoended 1,803.96 

July  1,  1901,  outBtanding  liabilities 1192.00 

July  1, 1901,  amount  covered  by  uncompleted  contracts 395. 00 

687.00 

July  1, 1901,  balance  available 1,216.96 

Elevated  pasmge  to  connect  gun  platfonnSy  S-mch  TxUteru. — An  allot- 
ment of  $1,485  was  made  January  16,  1901,  for  this  work.  Detailed 
designs  were  made  as  soon  as  practicable  and  materials  purchased. 
The  floor  beams  and  columns  and  86  barrels  of  Portland  cement  were 
received  in  April.  The  railing  and  other  ironwork  have  been  pur- 
chased, but  not  yet  delivered.  Construction  work  was  commenc^  in 
June.  Concrete  piers  and  footings  for  columns  have  been  built,  and 
the  columns  and  some  floor  beams  erected.  Some  drilling  and  cutting 
of  old  concrete  to  receive  the  beams  has  been  done  and  some  excava- 
tion made.    The  entire  work  is  about  25  per  cent  completed. 

Money  staternent. 

Allotment  during  year $1,485.00 

June30,  1901,  amount  expended  during  fiscal  year 468.25 

July  1,  1901,  balance  unexpended 1,016.75 

July  1,  1901,  outstanding  liabilitiefl 405.00 

July  1,  1901,  balance  available .♦ 611,75 
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ALLOTMBMT. 

January  16,  1901,  "Gun  and  Mortar  Batteries,"  act  of  July  7,  1898 $1,485.00 

Preservation  and  repair  of  fortifications, — ^The  work  of  the  i)a8t 
fiscal  year  was  as  follows:  During  the  fall  and  winter  of  1900  a  watch- 
man was  employed  to  care  for  engineer  property  and  maintain  a  light 
on  the  wharf  at  night.  Repairs  have  been  made  to  ammunition  Hits, 
dmins,  and  doors.  One  broken  bracket  has  been  replaced.  Small 
cracks  in  the  concrete  were  pointed  up  and  some  repairs  to  earth 
slopes  after  storms  were  made.  Storm  doors  were  built  and  hung 
and  iron  lintels  were  placed  over  exterior  doors  to  keep  out  water. 
The  drains  of  the  5-inch  batteries  were  cleaned  out  previous  to  the 
resumption  of  work.  The  searchlight  has  been  run,  tested,  and  cleaned 
when  necessary.  The  engineer  buildings  were  given  a  coat  of  white- 
wash and  were  repaired  slightly.  Some  cutting  of  weeds  and  remov- 
ing of  rubbish  from  the  vicmity  were  done. 

Money  statement. 

July  1,  1900,  balance  unexpended $1, 055. 32 

Allotment  during  year 725. 00 

1, 780. 32 
June  30,  1901,  amount  expended  during  fiscal  year 1, 024. 33 

July  1,  1901,  balance  unexpended 755. 99 

July  1,  1901,  outstanding  liabilities 2.00 

July  1,  1901,  balance  available 753.99 

ALLOTMENTS. 

"Preservation  and  Repair  of  Fortifications:" 

June  9,  1899,  act  of  March  3,  1899 $454.00 

June  11,  1900,  act  of  May  25,  1900 900.00 

May  20,  1901,  act  of  March  1, 1901 725.00 

2,079.00 

All  the  work  during  the  fiscal  year  ended  June  30,  1901,  was  done 
by  hired  la'bor. 
The  following  contracts  were  in  force  during  the  year: 

With  Whitehead  &  Kales,  Detroit,  Mich.,  for  furnishing  and  delivering  roof. 
Amount  of  contract,  $395;  date  of  contract,  July  3,  1900;  approved  July  14,  1900; 
date  for  completion  (including  furnishing  and  delivering  additional  roofis),  August  26, 
1900,  extended  to  September  9,  1900. 

With  North  Pennlron  Company,  of  North  Penn  Junction,  Philadelphia,  Pa.,  for 
furnishing  and  delivering  stairs.  Amount  of  contract,  $80;  date  of  contract,  July  7, 
1900;  api)roved  July  27,  1900;  date  for  completion  (including  furnishing  and  deliv- 
ering stairs,  railings,  and  ladders  at  another  site),  September  6,  1900,  extended  to 
September  27,  1900. 
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DEFENSES  OF  HAMPTON   ROADS,    VIRGINIA. 

Officer  in  charge,  Maj.  James  B.  Quinn,  Corps  of  Engineers;  Divi- 
sion Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

Empl^iceinent  for  lO-inch  gun  07i  spit. — With  the  exception  of  elec- 
tric-light wirinff,  this  work  had  been  finished  June  30,  1900.  The 
contractor  for  this  work  completed  the  system  of  wiring  early  in  the 
fiscal  year  and  on  January  3,  1901,  the  emplacement  was  turned  over 
to  the  artillery. 

Money  statement. 

July  1,  1900,  balance  unexpended $592. 63 

June  30,  1901,  amount  expended  during  fiscal  year 592. 53 

ALLOTMENT. 

Appropriation  for  *'Gun  and  Mortar  Batteries,"  act  March  3,  1897 $50,000.00 

Emplace)ne7it  for  10-inch  gvm  in  hdstioyi,- -This  work  is  entirely  fin- 
ished, with  the  exception  of  connecting  storage  battery  with  the  gen- 
erating plant. 

During  the  fiscal  year  work  of  minor  importance  has  been  done, 
such  as  setting  railing  at  outer  edge  of  the  loading  platform,  walls  and 
ceilings  of  all  rooms  whitewashed,  hoods  built  over  all  outside  doors, 
open  drains  cut  in  surface  of  loading  platform,  painting  woodwork 
and  trolley  track,  system  of  speaking  tubes  installed,  and  wires  for 
electric  lights  placed. 

A  walkway  of  concrete  from  the  southern  part  of  this  emplacement 
to  the  4. 72-inch  rapid-fire  battery  on  parapet  of  main  work  was  laid  at 
a  cost  of  $144.94. 

Money  statement,  • 

July  1,  1900,  balance  unexpended $7,042.62 

June  30,  1901,  amount  expended  during  fiscal  year 2, 776. 38 

July  1,  1901,  balance  unexpended 4,266.24 

July  1,  1901,  outstanding  liabilities 155.63 

July  1,  1901,  balance  available i .'..      4,110.61 

ALLOTMENT. 

Approi)riation  for  "Gun  and  Mortar  Batteries,"  act  July  7,  1898 $38, 000. 00 

Thi'ee  10-inch  gun  emplacements, — When  the  contractor  had  placed 
the  wires  for  lighting  these  emplacements,  they  were  turned  over  to 
the  troops,  the  transfer  being  made  January  3,  1901.  The  expendi- 
tures were  made  on  account  of  the  electric-light  installation. 

Money  statement, 

July  1 ,  1900,  balance  unexpended $1, 845. 76 

June  30,  1901,  amount  expended  during  fiscal  year 1, 846. 76 


Appropriations: 


ALLOTMENTS. 


s^ational  Defense,'*  act  March  9, 1898 $116, 000. 00 

Gun  and  Mortar  Batteries,"  act  May  7,  1898 5, 000. 00 

Total 121,000.00 
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JEmplacejnents  for  three  12-mch  guns, — ^In  the  fiscal  year  1901  work 
was  confined  to  completing  the  emplacements  as  far  as  possible.  The 
parts  of  the  carriages  having  been  moved  by  the  troops,  the  southern 
slope  was  finished  with  136  cubic  yards  of  sand,  128  cubic  yards  of  clay, 
187  cubic  yards  of  soil,  and  690  square  yards  of  sod. 

The  contractor  finished  the  electric  wiring  early  in  the  fiscal  year 
and  the  same  was  tested  and  accepted.  Cable  lines  were  laid  under- 
ground from  the  storage  battery  to  each  emplacement. 

Over  the  top  surface  of  the  concrete  covering  the  magazines  Port- 
land cement  mortar  was  spread,  the  area  covere<l  being  769  square 
yards.  The  trolley  system,  ammunition  hoists,  and  loading  platfonn 
stanchions  were  painted,  and  walls  and  ceilings  of  all  rooms  white- 
washed. Open  drains  were  cut  in  the  concrete  at  each  of  the  loading 
platforms  and  conductor  pipes  placed  for  carrying  off  the  water. 

The  troops  had  mounted  two  of  the  carriages  and  guns  for  the  bat- 
tery at  the  close  of  the  fiscal  year,  and  after  the  other  gun  is  mounted 
the  battery  can  be  finished  in  about  three  months'  time. 

Money  stdtemerU. 

July  1,  1900,  balance  unexpended $33,965.53 

June  30,  1901,  amount  expended  during  fiscal  year 14, 184. 60 

July  1,  1901,  balance  unexpended 19,780.93 

July  1,  1901,  outatanding  liabilities 332.85 

July  1,  1901,  balance  available 19,448.08 

AliLOTMEMT. 

Appropriation  for  "Gun  and  Mortar  Batteries,"  act  May  7, 1898 $150,000.00 

Emjyl^icernervts  for  two  12-inch  g^ina. — Plans  for  a  battery  as  noted  to 
be  built  on  the  beach  front  were  approved,  with  modifications,  April 
8,  1901.  A  riprap  sea  wall  has  also  been  authoi-ized  to  be  built  along 
the  stretch  of  beach  between  Jetties  Nos.  1  and  2  for  the  protection  of 
this  battery.  The  sum  provided  for  the  battery  and  sea  wall  is 
$188,000.  For  preparing  plans  and  making  borings  at  the  site,  $500 
were  provided  and  expended. 

The  work  done  to  the  close  of  the  fiscal  year  consisted  in  grading 
the  site,  laying  out  the  battery,  and  driving  179  linear  feet  of  double- 
lap  sheet  piling  to  protect  the  foundation  from  being  undermined  by 
hiffh  tides. 

The  sand  removed  in  grading  amounted  to  263  cubic  yards  and  was 
deposited  so  that  it  will  be  included  in  the  sand  cover  of  the  battery. 
A  switch  has  been  put  down  and  373  feet  of  railroad  track  laid  for 
handling  material  to  be  delivered  for  the  battery.  Proposals  have 
been  invited  for  the  cement,  broken  stone,  steel  beams,  etc.,  for  the 
foundation,  and  specifications  drawn  up  for  constructing  the  sea  wall. 

Money  statement. 

June  30,  1901,  allotted  during  fiscal  year $188,500.00 

June  30,  1901,  expended  dunng  fiscal  year 1,174.89 

July  1,  1901,  balance  unexpended 187,325.11 

July  1,  1901,  outstanding  liabilities 265.44 

July  1,1901,  balance  available 187,059.67 
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ALLOTMENTS. 

Appro) iriation  for  "Gun and  Mortar  Batteries:" 

Act  May  25,  1900 $500.00 

Act  May  25,  1900 125,000.00 

Act  March  1,  1901 63,000.00 

Total 188,500.00 

Emplacements  fi/r  two  S-mck  rapidrfire  fftms.  —With  funds  from  the 
appropriation  act  of  May  25,  1900,  for  ''Gun  and  Mortar  Batteries," 
it  is  proposed  to  construct  emplacements  for  the  armament  above 
noted.  At  the  close  of  the  fiscal  year  the  plans  and  estimate  were  well 
under  way. 

Money  statement, 

June  30,  1901,  allotted  during  fiscal  year $30,000.00 

July  1,  1901,  balance  unexpended 30,000.00 

ALLOTMENT. 

Appropriation  for  "Gun  and  Mortar  Batteries,"  act  of  May  25, 1900 $30, 000. 00 

Emplacements /or  four  IS'^ounder  rapid-fire  guns. — Work  on  this 
battery  has  been  delayed  awaiting  arrival  of  armament. 

During  the  fiscal  year  93  cubic  yards  of  sand,  21  cubic  yards  of  clay, 
43  cubic  yards  of  soil,  and  120  square  yards  of  sod  were  used  in  com- 
pleting the  slope.  The  doors  for  the  magazines  were  made,  hung,  and 
painted,  and  4  shot  racks  erected,  one  in  each  magazine.  For  steps  to 
the  platforms  3  cubic  yards  of  concrete  were  usea  and  the  surface  of 
steps  covered  with  8  square  yards  of  granolithic  finish.  All  the  exposed 
concrete  surface  of  the  battery  was  coated  with  a  mixture  of  Portland 
cement  and  lampblack. 

The  battery  has  been  finished  as  far  as  possible  until  after  the  arma- 
ment is  placed. 

Money  statement, 

July  1,  1900,  balance  unexpended $5,699.28 

June  30,  1901,  expended  during  fiscal  year 2, 874. 34 

July  1,  1901,  balance -unexpended 2,824.94 

ALLOTMENT. 

Appropriation  for  "Gun  and  Mortar  Batteries,"  act  July  7,  1898 $12, 500. 00 

Battery  commander's  station, — At  a  cost  of  $6,000  the  construction 
of  the  battery  commander's  station  for  the  mortar  battery  was  author- 
ized July  27,  1900,  and  the  structural  steel  and  castings  for  the  same 
were  contracted  for  November  8,  1900. 

The  foundation  for  tower  was  started  September  13,  1900,  and  this, 
with  the  concrete  placed  in  the  steel  cylinder,  required  106  cubic  yards. 
At  the  base  a  fill  was  made  to  reference  14  feet  above  mean  low  water, 
for  which  441  cubic  yards  of  sand  were  used,  and  on  the  slopes  24  cubic 
yards  of  clay,  27  cubic  yards  of  soil,  and  46  square  yards  of  sod  were 
placed. 

All  the  metal  structural  material  was  delivered  during  January, 
1901,  with  the  exception  of  the  stairs,  and  the  frame  and  other  parts 
were  fitted,  riveted,  and  placed  in  position  as  rapidly  as  possible. 
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After  this  the  shelter  was  framed  and  covered  with  galvanized  sheet 
iron  and  floor  laid.  The  interior  of  the  shelter  has  been  given  two 
coats  of  hard-oil  finish,  and  the  exterior  of  same,  the  steel  cylinder, 
and  framework  of  shelter  support  painted. 

At  the  close  of  the  fiscal  year  the  station  was  entirely  finished  and 
ready  for  transfer  to  the  troops. 

Money  statement. 

June  30,  1901,  allotted  daring  fiscal  year $6,000.00 

June  30,  1901,  expended  during  fiscal  year 6,805. 18 

July  1,  1901,  balance  unexpended 194. 82 

July  1,  1901,  outstanding  liabilities 41.63 

July  1,  1901,  balance  available 153.19 

ALLOTMENT. 

Appropriation  for  "  Gun  and  Mortar  Batteries, "  act  May  25, 1900 $6, 000. 00 

Ahiract  ofcaniract  in  force. 

Name  of  contractor,  West  Side  Foundry  Co.;  date  of  approval,  November  27, 1900; 
material  to  be  delivered  on  or  Ix^fore  January  4,  1901.  (Time  extended  60  days.) 
Date  of  expiration,  March  5,  1901;  price,  $2,695. 

Concrete  walk. — Under  the  allotment  of  June  22,  1900,  referred  to 
in  the  last  Annual  Report,  a  walk  way  of  concrete  was  laid  4  feet  wide 
for  a  distance  of  376  leet,  at  a  cost  of  $503.81. 

Money  stateinent. 

July  1,  1900,  balance  unexpended $626.00 

June  80,  1901,  expended  during  fiscal  year $503.  81 

June  30,  1901,  repaid  to  appropriation  during  fiscal  year 122. 19 

626. 00 

ALLOTMENT. 

Appropriation  for  "  Gun  and  Mortar  Batteries,'*  act  of  July  7,  1898 $626. 00 

OalUry^  etc. — Under  an  allotnaent  of  July  26, 1900,  the  platforms  of 
certain  emplacements  were  connected  by  a  platform  suppoi*ted  by  steel 
I-beams  let  into  the  vertical  concrete  wall  and  braced.  The  allotment 
also  covered  the  placing  of  hand  rails  for  the  loading  platforms,  which 
were  provided. 

Money  statement. 

June  30,  1901,  allotted  during  fiscal  year $165.00 

June  30,  1901,  expended  during  fiscal  year 165.00 

ALLOTlfENT. 

Appropriation  for  '*Gun  and  Mortar  Batteries,"  act  July  7, 1898 $165. 00 

Installing  type-B  emergency  range  and  position  finders. — During  the 
fiscal  year  13  stations  for  emergency  mnge  finders  were  provided  for 
the  several  modern  batteries  at  this  point  under  an  allotment  made 
July  2,  1900,  for  that  particular  purpose. 
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Money  statemerU. 

June  30,  1901,  allotted  during  fiscal  year $172.00 

June  30,  1901,  expended  during  fiscal  year $142. 75 

June  30,  1901,  repaid  to  appropriation  'during  fiscal  year 29. 25 

172.00 

ALLOTMENT. 

Appropriation  for  "  Gun  and  Mortar  Batteries,"  act  May  25, 1900 $172. 00 

Tide  gauge. — An  allotment  of  $30  was  made  July  6,  1900,  for  erect- 
ing a  tide  gauge  on  the  engineer  wharf  for  use  in  conjunction  with 
the  range-finding  system.  The  gauge  established  is  of  the  float  type, 
and  to  prevent  inaccurate  indications  in  stormy  weather  the  float  was 
placed  m  a  metal  pipe  1  foot  in  diameter. 

A  shelter  was  constructed  for  the  gauge  and  the  same  painted. 

Money  atdtement, 

June  30,  1901,  allotted  during  fiscal  year 130.00 

June  30,  1901,  expended  durmg  fiscal  year 30.00 

ALLOTMENT. 

Appropriation  for  **Gun  and  Mortar  Batteries,"  act  July  7, 1898 $30.00 

Systems  of  speaking  tubes, — Allotments  aggregating  $506  were  made 
in  the  fiscal  year  1901  for  the  purpose  indicated  above. 

At  one  10-inch  battery  the  relocator  room  was  made  the  central 
station  and  a  line  of  tubes  thereto  was  run  from  each  of  the  platforms 
and  magazines  of  the  battery.  The  aggregate  length  of  the  four  lines 
of  tubes  at  this  work  is  696.5  feet.     Tne  system  cost  $140. 

At  another  10-inch  battery  a  system  similar  in  every  respect  to  the 
above  was  provided  at  a  cost  of  $100.  The  total  length  of  the  lines 
laid  was  40ii  feet. 

At  the  mortar  battery  tubes  were  provided  to  the  relocator  room 
from  each  of  the  four  pits  and  from  each  of  the  temporary  magazines 
and  the  observation  tower.  The  pipe  laid  for  these  fines  amounted  to 
1^603  feet,  and  the  work  cost  $266. 

Money  statemeTU. 

June  30,  1901,  allotted  during  fiscal  year $505.00 

June  30,  1901,  expended  during  fiscal  year 505.00 

ALLOTMEinB. 

Appropriation  for  **Gun  and  Mortar  Batteries,"  act  July  7, 1898 $365. 00 

Appropriation  for  ' ^  Gun  and  Mortar  Batteries, "  act  May  25, 1900 140. 00 

Total 505.00 

Hamd  raifo.— The  sum  of  $100  was  provided  January  28,  1901,  for 
placing  hand  rails  on  the  loading  platfoims  of  certain  of  the  works. 
The  railings  were  provided  during  the  month  of  February,  1901,  at 
a  cost  of  $90.08.  For  this  work  425  feet  of  galvanized-iron  pipe  was 
purchased,  with  necessary  fittings  and  iron  lor  stanchions,  tne  latter 
being  made  from  1-inch  round  iron. 
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Money  statement. 

June  30,  1901,  allotted  during  fiscal  year $100.00 

June  30,  1901,  expended  during  fiscal  year $90. 08 

June  30,  1901,  repaid  to  appropriation  during  fiscal  year 9. 92 

100. 00 

ALLOTMENT. 

Appropriation  for  "Gun  and  Mortar  Batteries,"  act  March  3, 1899 $100. 00 

New  azimuth  circles  at  mortal'  iattery. — Under  an  allotment  amount- 
ing to  $400,  the  azimuth  circles  of  the  four  carriages  of  model  1891 
at  the  mortar  battery  were  removed  and  the  concrete  cut  away  so  as 
to  receive  circles  like  those  supplied  with  the  carriage  of  model  1896. 
.  The  four  platforms  had  been  made  ready  for  the  reception  of  the 
new  circles  at  the  close  of  the  fiscal  year,  and  they  will  be  set  as  soon 
as  received. 

Money  statement, 

June  30,  1901,  allotted  during  fiscal  year $400.00 

June  30,  1901,  expended  dunng  fiscal  year $149. 53 

July  1,  1901,  balance  unexpended 260.47 

400.00 

ALLOTMENT. 

Appropriation  for  «*  Gun  and  Mortar  Batteries,"  act  May  25,  1900 $400. 00 

Electric  plant, — Plans  for  increasing  the  electric  generating  plant  at 
one  of  the  10-inch  batteries  to  a  capacity  sufficient  to  furnish  current 
for  lighting  that  work,  the  emplacement  at  the  place  of  arms  and 
another  10-mch  battery,  and  for  a  building  for  the  said  plant  and  the 
electric  storage  batteries  at  these  works  were  approved  April  16, 1901. 
Allotments  aggregating  $10,160  were  made  to  cover  the  estimated  cost 
of  the  new  plant  and  structure. 

Work  at  the  site  of  the  building  was  started  May  1, 1901.  The  site 
selected  is  in  the  center  traverse  of  the  battery,  and  before  the  foun- 
dation could  be  laid  307  square  yards  of  sod,  31  cubic  yards  of  soil,  34 
cubic  yards  of  clay,  and  1,342  cubic  yards  of  sand  were  removed". 

In  building  the  retaining  walls  at  sides  and  ends  of  the  excavation 
98  cubic  vards  of  Rosendalo  concrete  were  mixed  and  placed,  which 
completed  them.  In  the  rear  of  these  walls  289  cubic  yards  of  the  sand 
removed  were  replaced,  and  17  cubic  yards  each  of  clay  and  soil  and  160 
square  yards  of  sod  used  to  finish  slopes. 

For  the  foundation  of  building  16  cubic  yards  of  Portland  cement 
concrete  were  mixed  and  placed.  This  is  as  far  as  the  building  proper 
was  advanced  during  the  fiscal  year. 

Money  statem&nt. 

June  30,  1901,  allotted  during  fiscal  year $10,160.00 

June  30,  1901,  expended  during  fiscal  year 608.25 

July  1,  1901,  balance  unexi)ended 9,551.75 

July  1,  1901,  outstanding  liabilities 389.05 

July  1, 1901,  balance  available 9,162.70 

ALLOTMENTS. 

Appropriation  for  **  Gun  and  Mortar  Batteries,"  act  March  1, 1901 $5, 505. 00 

Appropriation  for  "  Supplies  for  Sea  Coast  Defenses,"  act  May  25, 1900. .      4, 655. 00 

Total 10,160.00 
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Bnildingfor  mm'tar-hattery  €lectin<i  plant. — The  storage  battery  for 
lighting  this  work  is  set  up  in  a  small  room  partitioned  off  by  a  9-inch 
brick  wall  from  the  passageway  in  front  of  Pit  No.  2.  It  being  con- 
sidered desirable  to  change  its  location  on  account  of  the  damp  condi- 
tion of  the  room  and  to  prevent  injury  to  ammunition  and  material 
stored  in  the  passageway  by  the  fumes  from  the  fluid  in  the  battery 
jars,  an  estimate  for  transferring  the  storage  battery  to  a  specially 
constructed  building  to  be  erect^  in  the  southern  traverse  was  sub- 
mitted, and  an  allotment  of  9^2,900  was  made  for  the  work  April  19, 
1901. 

The  excavation  to  be  made  in  the  traverse  for  the  storaee-battery 
building  was  commenced  May  1, 1901,  and  after  the  sod,  soil,  and  clay 
had  been  removed  from  the  slope  1,675  cubic  yards  of  sand  were  taken 
out.  For  the  walls  to  retain  sand  in  the  tmverse  65  cubic  yards  of 
Rosendale  concrete  were  necessary,  and  for  the  building  117  cubic 
yards  of  Portland  concrete  were  used.  The  floor  of  the  room  was 
covered  with  granolithic  finish,  the  surface  covered  being  32  square 
yards,  and  the  concrete  roof  was  given  a  coating  of  asphalt  and  coarse 
broken  stone  spread  over  it. 

After  the  building  was  completed.  1,120  cubic  yards  of  the  sand 
excavated  from  the  site  were  replaced  behind  the  retaining  walls  and 
the  top  surface  covered  with  3-inch  layers  of  clay  and  soil  and  116 
square  yards  of  sod  laid. 

On  June  30,  1901,  the  building  was  ready  for  the  placing  of  doors 
and  windows,  and  as  soon  as  they  have  been  provided  the  transfer  of 
the  storage  Iwtttery  to  the  new  building  will  be  made. 

Money  statemenL 

June  30,  1901,  ftllotted  during  fiscal  year $2,900.00 

June  30,  1901,  expended  duniig  fiscal  year 604.20 

July  1,  1901,  balance  unexpended 2,295.80 

July  1,  1901,  outstanding  liabilities 728.32 

July  1,  1901,  balance  available 1,567.48 

ALLOTMENT. 

Appropriation  for  ** Gun  and  Mortar  Batteries,"  act  May  25, 1900 $2, 900. 00 

Mortar  battery. — ^The  sum  of  JP1,000  was  provided  by  allotment, 
April  17,  1901,  for  removing  the  switches,  stone  bins,  cement  houses, 
and  other  plant,  and  cleaning  up  in  the  vicinity  of  this  battery. 

At  the  close  of  the  fiscal  year  one  of  the  cement  houses  had  been 
torn  down,  and  the  stone  bins  and  inclined  I'ailroad  trestle  thereto 
removed. 

Money  statetnent. 

June  30,  1901,  allotted  during  fiscal  year $1,000.00 

July  1,  1901,  outstanding  liabilities 340.39 

July  1,  1901,  balance  available 659.61 

ALLOTMENT. 

Appropriation  for  **  Gun  and  Mortar  Batteries,"  act  May  25,  1900 |1 ,  000. 00 

Sea  wall, — Plans  for  a  concrete  sea  wall  to  extend  from  the  engineer 
wharf  to  the  first  jetty  on  the  beach  were  approved  early  in  the  fiscal 
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year  1901,  and  the  sum  of  $12,000  allotted  for  constructing  a  portion 
of  the  structure,  commencing  at  the  jetty.  From  funds  appropriated 
for ''  Sea  Walls  and  Embankments,"  by  the  act  of  March  1, 1901,  an  addi- 
tional sum  of  111,000  was  provided  to  complete  the  sea  wall  between 
the  points  stated  and  for  filling  in  rear  of  same. 

In  August,  1900,  work  was  started  on  the  wall  at  Jetty  No.  1,  and 
was  discontinued  in  November  of  the  same  vear,  as  the  winter  season 
was  unfavorable  for  carrying  on  the  work.  When  work  was  suspended 
113  feet  of  the  wall  had  been  finished. 

Since  work  on  the  wall  was  resumed,  in  May  of  the  present  year,  it 
has  been  seriously  retarded  by  easterly  storms,  so  that  to  the  close  of 
the  fiscal  year  only  62  feet  had  been  added  to  the  section  built  in  the 
previous  period  during  which  operations  were  in  progress. 

Money  stateinetiL 

June  30, 1901,  allotted  during  fiscal  year $23,000.00 

June  30, 1901,  expended  during  fiscal  year 4, 987. 19 

July  1,  1901,  balance  unexpended 18,012.81 

July  1,  1901,  outBtanding  liabilities 558.71 

July  1,  1901,  balance  available 17,454.10 

ALLOTMSyTS. 

Appropriation  for  "Sea  Walls  and  Embankments:" 

Act  May  25,  1900 $12,000.00 

Act  March  1, 1901 11,000.00 

Total 23,000.00 

Supplies  for  seaooast  defenses, — Allotments  aggregating  $1,600  were 
made  for  the  purchase  of  supplies  required  by  the  artillery  for  the 
defenses  at  this  locality  during  the  fiscal  year  1901. 

All  duly  approved  articles  estimated  for  by  the  acting  engineer  offi- 
cer of  the  post  for  the  period  above  noted  have  been  procured  and 
issued,  witn  the  exception  of  rheostats  and  wire  lamp  guards,  on 
requisition  for  quarter  ending  with  the  fiscal  year.  These  articles  are 
of  special  make,  and  the  manufacturers  were  unable  to  make  prompt 
delivery  on  that  account. 

Money  stateinenL 

June  30, 1901,  allotted  during  fiscal  year $1,500.00 

June  30, 1901,  expended  during  fiscal  year 495.62 

July  1, 1901, balance  unexpended 1,004.38 

July  1,1901,  outstanding  liabilities 848.61 

July  1,1901,  balance  available 165.77 

ALLOTMENTS. 

Appropriation  for  "Supplies  for  Sea  Coast  Defenses:" 

Act  May  25, 1900 11,000.00 

Act  May  25, 1900 500.00 

Total 1,500.00 
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Destnwtion  of  mine  at  Picketta  Harbor^  Va. — The  owners  of  a  fishery 
at  the  above-mentioned  localily ,  under  date  of  August  31, 1900,  reported 
the  capture  of  a  loaded  mine  case  in  one  of  their  fish  traps,  and  the  Chief 
of  Engineers  ordered  its  destruction,  for  which  the  sum  of  $25  was 
allotted  to  cover  the  expenses  incurred. 

The  mine  was  exploded  March  26,  1901,  on  the  beach  about  6  miles 
south  of  Cape  Charles  Harbor^  Va,  The  expenses  connected  with  its 
destruction  amounted  to  $23.58.  i 

Money  statement. 

June  30, 1901,  allotted  during  fiscal  year $25.00 

June  30, 1901,  expended  during  fiscal  year 23.58 

July  1, 1901,  balance  unexpended 1.42 

ALLOTMENT. 

Appropriation  for  "Torpedoes  for  Harbor  Defense,''  act  May  25, 1900. - .         $25. 00 

Preservation  am,d  repai/r  of  fortijicaiiOTis. — Under  allotments  which 
aggregated  $7,661,  the  work  indicated  hereafter  was  performed  during 
the  fiscal  year  ending  June  30, 1901. 

The  allotment  for  general  preservation  and  repair  work  was  $1,175, 
which  was  applied  to  renewing  decayed  timbers  in  the  bridges  at  the 
main  and  north  and  south  entrances  to  the  enceinte,  to  painting  the 
railings,  and  whitewashing  the  arches  and  walls  of  entrances.  The 
roadways,  ramps,  and  drains  inside  the  main  work  were  repaired 
where  required. 

The  roof  of  the  power  plant  at  one  10-inch  battery  and  the  shot 
gallery  doors  at  the  same  battery  and  at  the  8-inch  barbette  rifle  maga 
zine  were  also  repaired. 

During  target  practice  last  season,  the  concrete  of  the  parapets  of 
one  of  the  10-incn  batteries  and  the  place  of  arms  was  damaged  and 
was  replaced  by  9  cubic  yards  of  new  concrete,  and  gullies  washed  in 
the  slope  at  the  former  work  were  filled  and  resodded,  requiring  82 
cubic  yards  of  clay  and  463  square  yards  of  sod. 

At  the  batteries  mentioned  in  the  preceding  paragraph,  surface 
drains  were  cut  on  the  loading  platforms,  and  trolley  tracks  for  ammu- 
nition service  painted. 

The  allotment  for  preservation  and  repair  of  the  toipedo  material 
was  $1,000,  and  that  amount  was  expended  in  cleaning  and  painting 
junction  boxes,  cleaning  and  greasing  plugs  for  same,  turks-heaa 
collars,  shackles,  sockets,  sister  hooks,  and  compound  plugs.  The 
anchors  were  cleaned  ana  tarred,  and  cable  drums,  axles,  and  anvils 
cleaned  and  painted,  and  all  the  other  material  overnauled. 

At  the  cable-storage  tank  the  overhead  traveler,  rail,  and  support 
columns  were  painted. 

Shelter  boxes  for  hygrometers  at  six  of  the  works  were  made  and 
placed,  under  an  allotment  of  $36  for  that  purpose. 

Under  allotments  aggregating  $1,725,  the  base  rings  of  the  carriages 
at  the  mortar  battery  were  releveled.  The  carriages  of  Pit  No.  2  were 
found  to  be  more  out  of  level  than  any  of  the  others;  the  variation 
was  one-fourth  of  an  inch  in  the  worst  instance. 

In  removing  the  base  rings  the  mortars  were  jacked  clear  of  the  car- 
riages and  the  carriages  blocked  up  so  that  the  racer  was  sufficiently 
hign  to  admit  the  maneuvering  of  a  steel  straightedge  and  machinist 
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level  on  the  base  ring.  To  relieve  the  friction  which  was  apparent 
when  the  carriages  were  revolved,  the  distance  ring  was  raised,  rollers 
removed,  and  the  roller  path  and  rollers  cleaned,  and  the  partu  where 
binding  was  evident  were  filed. 

The  sum  of  $100  was  allotted  for  emergencv  repairs,  and  this  was 
expended  in  repairing  blocks  and  hoists  of  the  anmiunition  service 
and  doors  and  fastenings  at  the  different  batteries. 

For  correcting  the  faulty  drainage  system  at  two  of  the  10-inch  bat- 
teries an  allotment  of  $405  was  made,  and  the  work  done  included  the 
cutting  of  open-surface  di'ains  on  the  loading  platforms,  providing 
conductors  to  carry  off  the  water  therefrom,  and  the  placing  of  hoods 
over  all  doors  and  other  openings  to  prevent  rain  beating  mto  rooms 
and  passageways.  To  reduce  the  glare  of  sunlight  on  the  battery,  the 
exterior  surfaces  of  the  concrete  walls  at  both  redoubts  were  washed 
with  a  solution  of  lampblack  and  Portland  cement. 

The  work  contemplated  under  the  allotment  will  be  completed  when 
pipes  have  been  run  underneath  each  emplacement  for  the  purpose  of 
carrying  off  water  running  into  the  counterweight  wells.  This  work 
will  not  be  performed,  however,  unless  it  becomes  evident  that,  with 
proper  care,  the  present  arrangement  of  pipes  in  the  bottom  of  wells 
terminating  in  the  sand  below  are  unsatisfactory. 

For  repairing  the  parapet  and  slopes  of  a  10-inch  battery,  which 
were  damaged  by  firing  the  guns,  $775  were  allotted. 

When  this  batteiy  was  unoer  construction  plates  of  boiler  iron  were 
bolted  to  the  concrete  mass  on  the  parapet  of  each  emplacement  at 
this  work  to  prevent  erosion  by  the  discharge  of  the  guns.  The  firing 
in  the  early  spring  loosened  these  plates  and  broke  up  the  concrete 
underneath  considerably.  The  plates  and  broken  concrete  were 
removed,  and  in  lieu  thereof  bolts  with  anchor  plates  were  set  in  the 
solid  concrete  and  surrounded  by  Portland  concrete,  which  was  mixed 
by  hand. 

The  sand  cover  of  this  battery  settled  somewhat  and  the  sod,  soil, 
and  clay  over  the  settled  portion  were  removed  and  about  80  cubic 
yards  of  sand  were  placed  to  bring  it  up  to  the  proper  reference.  The 
clay,  soil,  and  sod  were  then  replaced,  completing  the  work. 

Under  allotments  aggregating  $1,355  an  investigation  was  made  to 
determine  the  cause  of  the  leakage  of  water  into  the  shot  galleries  at 
the  mortar  battery  and  some  work  was  done  toward  overcoming  this 
difficulty. 

The  investigation  developed  that  the  leakage  was  due  to  the  clogging 
of  the  blind  drains  in  the  valleys  formed  by  the  junction  of  the  main 
work  with  the  revetment  walls  over  each  pit,  causing  the  water  col- 
lected therein  to  percolate  through  the  concrete  to  the  rooms  under- 
neath. 

To  prevent  this  a  hole  2  by  3  feet  was  cut  through  the  revetment 
wall  of  each  pit  and  a  mine  gallery  run  each  way  to  the  ends  of  the 
revetment  walls  at  the  sides  of  each  pit.  The  interior  sides  of  the 
walls  were  cleansed  of  sand  and  the  valleys  filled  with  Portland  cement 
mortar.  As  soon  as  the  walls  dry  out,  asphalt  will  be  applied  and  well 
ironed  with  a  hot  float,  after  which  the  valley  will  be  nlled  level  with 
broken  stone  and  brick  and  the  apertures  in  the  walls  closed. 

The  allotment  for  purposes  of  preservation  and  repair  during  the  fis- 
cal year  1902  was  made  May  10,  1901.  The  amount  provided  was 
$1,100. 
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Money  statement. 

July  1,  1900,  balance  unexpended ^1,078.77 

June  30,  1901,  allotted  dunnjj:  fiscal  year 6,625.00 

7, 703. 77 
June  30,  1901,  expended  during  fiscal  year 4, 717. 40 

July  1,  1901,  balance  unexpended .- 2,986.37 

July  1,  1901,  outstanding  liabilities 254.86 

July  1,  1901,  balance  available 2,731.51 

ALU)TMRNT8. 

Act  June6,  1896 $125.00 

ActMav25,  1900 4,049.30 

Act  March  1,  1901 2,450.70 

Total 6,625.00 

F(yi*t  Wool^  Va, — ^Tbis  is  an  inclosed  casemated  fort,  is  in  an  uncom- 
pleted state,  and  has  no  armament. 

Until  December  31, 1900,  a  fort  keeper  was  engaged  to  look  after  the 
public  property  about  the  place,  when  his  service  was  discontinued. 
The  expenditures  reported  below  were  made  in  payment  of  the  fort 
keeper^s  salary  to  the  date  noted  and  for  outstanding  liabilities  at  the 
close  of  the  previous  fiscal  year. 

Money  statement, 

PRESERVATION  AND  REPAIR  OP  FORTIPICATIONlB. 

July  1,  1900,  balance  unexpended $72.74 

June  30,  1901,  allotted  durmg  fiscal  year 300.00 

372. 74 
June  30,  1901,  expended  during  fiscal  year 372.50 

July  1,  1901,  balance  unexpended *.24 

ALLOTMENT. 

Appropriation  for  "Preservation  and  Repair  of  Fortifications,"  act  May 
25,1900....- $300.00 


3  K. 

DEFENSES  OF  THE  COAST  OF  NORTH  CAROLINA. 

Officer  in  charge,  Capt.  Eugene  W.  Van  C.  Lucas,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

Def 67186  of  entrance  to  B6aufort  Harbor. — No  work  was  done  during 
the  year. 

Ueservatioii  at  South^ort. — No  work  was  done  during  the  year.  New 
fences  and  minor  repairs  to  building  are  needed.  The  building  has 
been  used  for  office  and  stomge  pui-poses,  as  heretofore. 

*  Covered  by  outstanding  telegraph  account.  Amount  deposited  to  credit  of  Treaa- 
ui«r  United  States  June  30,  1899. 
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The  suits  for  possession  of  the  reservation  or  parts  thereof  are  still 
pending,  but  negotiations  in  progress  promise  an  early  settlement. 

Defense  of  mouth  of  Cape  Pear  River. — At  the  beginning  of  the  fiscal 
year  the  emplacements  for  eight  12-inch  mortars  had  been  completed 
and  the  carriages  and  mortars  mounted,  and  only  the  installation  of 
electric- firing  apparatus  needed  to  complete  the  battery  ready  for  trans- 
fer to  the  garrison.  As  a  result  of  the  overflow  during  the  storm  of 
October,  1899,  serious  settlement  of  the  mortars  in  the  east  pit  was 
detected,  and  by  authority  of  the  Chief  of  Engineers  the  transfer  of 
this  battery  is  deferred  until  completion  of  the  sea  wall  and  fill,  when 
probable  settlement  will  have  ceased  and  the  mortars  can  be  properly 
releveled  before  transfer. 

During  the  year  one  of  the  two  emplacements  for  5-inch  rapid-fire 
guns  was  provided  with  a  carriage,  which  has  been  mounted,  and  this 
einplacement  is  now  ready  for  transfer  to  the  garrison. 

The  overflow  caused  by  the  storm  of  October,  1899,  having  crippled 
communications  (see  House  Doc.  No.  204,  Fifty-sixth  Congress,  first 
session),  a  special  item  of  $160,000  was  included  in  the  fortification 
appropriation  act  of  May  25,  1900,  for  a  sea  wall  and  fill  at  Fort  Cas- 
well, N.  C.,and  with  funds  so  provided  a  concrete  sea  wall  has  been 
built  6,612  feet  in  length,  inclosing  the  three  exposed  sides  of  the  post, 
and  a  contract  has  been  been  made  with  the  Atlantic,  Gulf  and  Pacific 
(Jompany,  of  New  York,  to  fill  the  interior  to  a  level  of  12  feet  above 
mean  low  water,  which  is  higher  than  the  highest  recorded  storm  tides. 
Work  under  this  contract,  calling  for  about  500,000  cubic  yards  of  fill, 
will  be  started  in  October  and  completed  probably  in  February  next. 
Details  of  a  technical  nature  concerning  sea  wall  are  given  in  separate 
appendix. 

In  accordance  with  instructions  from  the  Chief  of  Engineers,  plans 
for  emplacements  for  a  battery  of  two  15-pounder  and  one  5-inch  rapid- 
fire  guns  were  prepared  and  approved  and  the  construction  of  the  15- 
pounder  emplacements  and  magazines,  with  magazine  for  the  5-inch 
gun,  was  authorized  and  is  weU  under  way.  The  completion  of  the 
5 -inch  emplacement  will  await  the  adoption  by  the  Ordnance  Depart- 
ment of  an  acceptable  type  of  mounting  for  the  5-inch  rapid-fire  gun. 

?t^  authority  of  the  Chief  of  Engineers,  work  has  been  started  for 
a  fire  commander's  station  according  to  type  plans  designed  by  The 
Board  of  Engineers  for  the  Lewis  range  finder  at  low  sites.  WoVk  on 
foundation  for  this  structure  is  well  advanced  and  a  contract  has  been 
made  for  the  construction  of  superstructure. 

With  allotments  from  the  appropriation  for  "Preservation  and 
Repair  of  Fortifications"  the  carriages  at  Emplacements  1,  2,  and  3 
of  battery  for  four  8-inch  B.  L.  rifles  nave  been  satisfactorily  releveled. 
Safety  stops  have  also  been  provided  for  the  electric  ammunition 
hoists  in  the  12-inch  battery.  The  submarine-mining  equipment  has 
been  cared  for  and  kept  in  serviceable  condition,  and  is  ready  for  trans- 
fer to  the  garrison.  Telephone  boxes  have-  been  provided  for  the  gun 
Elatforms  of  batteries,  and  considerable  minor  work  necessary  for 
eeping  the  emplacements  and  equipment  in  serviceable  condition  has 
been  done. 

CONTRACTS  IN   FORGE   IN   CONNBCTION  WITH   SEA  WALL  AND   FILL. 

(1)  With  W.  R.  Bonsai  &  Co.,  Hamlet,  N.  C;  entered  into  September  1,  1900; 
approved  by  the  Chief  of  Engineers  September  19, 1900;  for  6,000  long  tons  of  broken 
stone,  at  f  1.73  per  ton,  and  7,000  long  tons  of  large  stone,  at  $1.53  per  ton,  delivered 
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on  wharf  at  Wilmington,  N.  C. ;  deliveries  beginning  October  1, 1900,  and  continuing 
aa  called  for,  not  exceeding  100  tone  per  day. 

(2)  With  W.  A.  Sanders,  Wilmington,  N.  C;  entered  into  September  1,  1900; 
approved  by  Chief  of  Engineers  September  12,  1900;  for  unloading  and  transporting? 
from  cars  on  wharf  at  Wilmington.  N.  C,  6,000  long  tons  of  broken  stone,  at  41 
cents  per  ton,  and  7,000  long  tons  ot  large  stone,  at  40  cents  per  ton,  as  called  for 
after  September  24,  1900,  not  exceeding  100  tons  per  day. 

(3)  With  Atlantic,  Gulf  and  Pacific  Company,  New  York,  N.  Y. ;  entered  into  Sep- 
tember 12, 1900;  approved  by  Chief  of  Engineers  October  10, 1900;  for  filling  in  at  Fort 
Caswell,  N.  C,  approximately  500,000  cubic  yards  of  material,  at  13.7  cents  per  cubic 
yard;  to  be  begim,  under  terms  of  contract,  June  17,  1901,  and  completed  within 
seven  months  thereafter;  date  of  beginning  extended,  by  authority  of  Chief  of 
Engineers,  to  October  17,  1901. 

CONTRACT  IN   FORCE  FOR  FIRE  CWMMANDER'S  STATION. 

With  North  Penn  Iron  Company,  North  Penn  Junction,  Philadelphia,  P^ ;  entered 
into  April  4,  1901;  approved  by  Chief  of  Engineers  April  20,  1901;  for  the  erection  of 
a  steel  observation  tower;  contract  price,  $3,400;  work  to  begin  July  26, 1901,  and  be 
completed  within  seven  months  thereafter. 

Money  atdtemervts. 

GUN  AND  MORTAR  BATTERIES. 

IndaUing  ammunilion  lift  in  4^7 -inch  rapid-fire  emplacement. 

July  1 ,  1900,  balance  unexpended $128. 64 

June  30, 1901,  amount  expended  during  the  fiscal  year $36. 92 

November  16, 1900,  amount  restored  to  the  appropriation 89. 72 

126. 64 

Mounting  eight  IS-inch  mortars  and  carriages, 

July  1, 1900,  balance  unexpended $106. 38 

June  30, 1901,  amount  expended  during  the  fiscal  year 63. 32 

July  1, 1901,  balance  unexpended 43. 06 

July  1,1901,  outstanding  liabilities 26.44 

July  1, 1901,  balance  available 16. 62 

Emplacements  for  two  S-inch  rapid-fire  guns. 

July  1 ,  1900,  balance  unexpended $569. 29 

June  30, 1901,  amount  expended  during  the  fiscal  year 439. 62 

July  1, 1901,  balance  unexpended 129. 67 

July  1, 1901, outstanding  liabilities 129.67 

Mortar  battery. 

July  1,1900, balance  unexpended $402.59 

June  30, 1901,  allotted  dunng  the  fiscal  year 1,400.00 

September  2, 1900,  received  trom  the  Quartermaster's  Depart- 
ment as  a  reimbursement 57. 65 

1,860.24 
June  30, 1901,  amount  expended  daring  the  fiscal  year 144. 05 

July  1,1901,  balance  unexpended 1,716.19 

July  1,1901, outstanding  liabilities 10.30 

July  1, 1901,  balance  available - 1,706.89 
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Contract  work—S-inch  emplacemenis. 

July  1, 1900,  balance  unexpended $10. 41 

July  1, 1901,  outstanding  liabilities 10.41 

Communicating  gallery — S-inch  battery, 

June  30, 1901,  allotted  during  the  fiscal  year $700. 00 

June  30, 1901,  amount  expended  durins  the  fiscal  year $660. 46 

June  17, 1901,  deposited  to  the  credit  of  appropriation 39. 54 

700.00 

Fire  commander' 8  station, 

June  30, 1901, amount  allotted  during  the  fiscal  year $8,800.00 

June  30, 1901,  amount  expended  during  the  fiscal  year $1, 552. 05 

April  11, 1901,  amount  withdrawn 2,000.00 

■ 3,552.05 

July  1, 1901 ,  balance  unexpended 5, 247. 95 

July  1,1901,  outstanding  liabilities $59.95 

July  1, 1901,  amount  covered  by  uncompleted  contracts 3, 480. 00 

3,539.95 

July  1, 1901,  balance  available 1,708.00 

Emplacements  for  one  S-inch  and  two  IS-pounder  rapid-fire  guns, 

June  30,  1901,  amount  allotted  durinjj  the  fiscal  year $20,000.00 

June  30,  1901,  amount  expended  durmg  the  fiscal  year $9, 378. 60 

April  9,  1901,  amount  withdrawn 5,500.00 

14,878.60 

July  1,  1901,  balance  unexpended 5,121.40 

July  1,  1901,  outstanding  liabilities 1,632.05 

July  1,  1901,  balance  available 3,489.35 

PRESBBVATION  AND  REPAIR  OF  FORTIFICATIONS. 

July  1,  1900,  balance  unexpended $1,800.35 

Jime  30,  1901,  amount  allotted  during  the  fiscal  year 2, 070. 00 

3,870.35 
June  30,  1901,  amount  expended  during  the  fiscal  year 2, 235. 66 

July  1,  1901,  balance  unexpended 1 1,634.69 

July  1,  1901,  outstanding  liabilities 84.74 

Julyl,  1901,  balance  available 1,549.95 

SEA  WALL. 

July  1,  1900,  balance  unexpended $149, 973. 68 

June  30,  1901 ,  amount  expended  during  the  fiscal  year 65, 356. 05 

July  1,  1901,  balance  unexpended 84,617.63 

.July  1,  1901,  outstanding  liabilities $2,636.29 

July  1,  1901,  amount  covered  by  uncompleted  contracts 75, 108. 12 

77,744.41 

July  1,  1901,  balance  available 6,873.22 

SUPPLIES  FOR  SEA  COAST  DEFENSES. 

Julyl,  1900,  balance  unexpended $700.00 

Julyl,  1901,  outstanding  liabilities 127.84 

Julyl,  1901,  balance  available 572.16 
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3  L. 

DEFENSES  OF  THE  COAST  OF  SOUTH  CAROLINA. 

OflScer  in  charge,  Capt.  James  C.  Sanford,  Corps  of  Engineers; 
assistant,  Lieut.  Edwin  K.  Stuart,  Corps  of  Engineers,  after  February 
22, 1901;  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

CHARLESTON  HARBOR,  SOUTH  CAROLINA. 

Mortar  hattery, — For  histoiy  of  work,  see  pages  508-613,  Annual 
Report  for  1896;  pages  675-693,  Annual  Reportfor  1897;  pages  697-^98, 
Annual  Report  for  1898;  pages  859-860,  Annual  Report  for  1899;  pages 
911-912,  Annual  Report  for  1900. 

No  work  was  done  under  the  appropriation  for  "Gun  and  Mortar 
Batteries"  during  the  year  and  the  balance  available  was  turned  in  to 
the  Treasury  October  31, 1900.  All  work  done  on  this  battery  during 
the  year  wifl  be  described  under  "Preservation  and  Repair  of  Forti- 
fications." 

Total  allotmenta  for  this  battery $179,000.00 

Total  expenditures  to  June  30,  1901 178,380.69 

Money  statement. 

July  1,  1901,  balance  unexpended $661.48 

June  30,  1901,  amount  expended  during  fiscal  year $42. 17 

October  31, 1901,  deposited  to  credit  Treasurer  United  States.         619. 31 

661.48. 

Emplacetnent  for  6-meh  rapid-fire  gun  07i  disappearing  carriage, — 
For  history  of  work,  see  page  862,  Annual  Report  for  1899,  and  page 
913,  Annual  Report  for  1900.  No  work  of  construction  was  done  dur- 
ing the  fiscal  year  1901,  and  the  balance  of  the  allotment  was  turned 
into  the  Treasury  February  19,  1901. 

Total  allotments  for  this  battery $20,000.00 

Total  expenditures  to  June  30,  1901 19,118.07 

Money  statement. 

July  1,  1900,  balance  unexpended $881.93 

February  28,  1901,  balance  deposited  to  credit  Treasurer  United  States. .         881. 93 

Three  emplacements  for  16-potmder  rapid-fire  guns. — For  history  of 
this  work  prior  to  June  30, 1900,  see  page  861,  Annual  Report  for  1899, 
and  page  913,  Annual  Report  for  1900.  During  the  fiscal  year  1901  the 
base  castings,  guns,  and  mounts  were  received.  The  base  castings  were 
set  by  the  Engineer  Department,  and  the  guns  were  mounted  by  the 
artillery  ^rrison.  The  battery  has  been  repoiled  ready  for  transfer 
to  the  artillery,  but  at  the  close  of  the  year  the  necessary  authority 
had  not  been  received. 

Total  allotments  for  this  battery $9,500.00 

Total  expenditures  to  June  30  1901 9,500.00 

Money  statement. 

July  1,  1900,  balance  unexpended $109.21 

July  30,  1901,  amount  expended  during  fiscal  year ...,,  109,21 
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Preservation  amd  repair  of  fortifications. — During  the  fiscal  year 
1901  the  work  was  as  follows:  At  tfie  10-inch  battery  the  base  rings  of 
guns  Nos.  1, 3,  and  4  were  releveled  and  grouted;  cracks  over  magazine 
were  grouted  to  stop  leaks,  without  much  success;  the  gutters  carry- 
ing water  from  the  superior  slope  to  the  cisterns  were  repaired  from 
time  to  time;  gutters  for  drainage  of  gun  platform  were  cut;  the  bat- 
tery was  painted;  experiments  were  made  with  a  brake  for  the  trol- 
leys, and  part  of  the  work  of  equipping  the  trolleys  with  brakes  was 
done;  concrete  steps  were  put  in  the  passageways  where  needed;  mate- 
rial was  purchased  for  a  hand  railing  at  the  rear  of  the  gun  platforms, 
and  part  of  the  work  of  erection  was  done,  and  repairs  were  made  to 
the  ammunition  hoists. 

At  the  mortar  battery  a  pipe  to  connect  the  slopes  of  the  battery 
with  the  cable  tanks  was  laid,  and  the  boiler  of  the  electric-lighting 
plant  was  repaired.  The  work  of  painting  the  battery  was  begun,  as 
was  also  the  removal  of  the  level  battens  used  in  construction  of  the 
floors  of  the  pits.  The  torpedo  material  was  cared  for.  The  sides  of 
the  cable  tank  were  raised  and  the  cable  rearranged  and  stored.  Nec- 
essary repairs,  alterations,  etc.,  preparatory  to  the  transfer  to  the 
artillery  were  made  and  the  property  transferred. 

In  addition  to  the  above,  tne  property  was  cared  for,  the  ironwork 
at  the  rapid-fire  batteries  was  painted,  concrete  gutters  were  put  in  at 
the  6-inch  battery  to  prevent  the  slopes  being  washed  by  rain,  and 
minor  necessary  repairs  made  as  needed. 

Money  statement, 

July  1, 1900,  balance  unexpended $3, 663. 65 

May  14, 1901,  amount  allotted 2,000.00 

5, 663. 65 
June  30, 1901,  amount  expended  during  fiscal  year 3, 362. 34 

July  1, 1901 ,  balance  unexpended 2, 301 .  31 

July  1, 1901,  outstanding  liabilities 316.06 

July  1,1901,  balance  available 1,985.25 

Repairs  to  ammunition  hoists^  10-inch  battei*y, — The  ammunition 
hoists  installed  at  the  10-inch  battery  proved  unsatisfactory  and  have 
frequently  been  the  cause  of  complaint  on  the  pai*t  of  the  artillery 
garrison  in  charge.  Various  repairs  were  made  from  time  to  time,  but 
no  permanent  improvement  secured.  Based  on  the  recommendation 
of  this  office,  an  allotment  of  $500  was  made  on  May  4, 1901,  from  the 
appropriation  for  "Preservation  and  Repair  of  Fortifications,"  act  of 
March  1,  1901,  for  the  installation  of  the  Lockwood  locking  device,  to 
be  applied  in  a  modified  form,  subject  to  the  results  of  experiments  to 
be  made.  At  the  close  of  the  fiscal  year  the  expeiimental  work  had 
not  been  completed. 

Money  statement. 

May  4, 1901,  amoimt  allotted $500.00 

July  1, 1901,  balance  unexpended  and  available 500. 00 

Bracketed  galleries. — On  October  15,  1900,  an  allotment  of  $825 

was  made  from  the  appropriation  for  ''Gun  and  Mortar  Batteries," 

act  of  May  25,  1900,  for  tne  construction  of  galleries  connecting  the 

gun  platforms  at  the  10-inch  battery.    These  galleries  are  supported 
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by  brackets  made  from  old  railroad  iron.  The  hand  railing  and  sheet 
steel  for  flooring  were  purchased.  In  the  prosecution  of  the  work 
difficulty  was  encountered  in  the  insertion  of  the  brackets,  due  to  the 
blocks  of  gi-anite  embedded  in  the  concrete,  and  the  cost  of  the  work 
exceeded  the  original  estimate.  On  March  28,  1901,  an  additional 
allotment  of  $300  was  made  from  the  appropriation  for  ''Gun  and 
Mortar  Batteries,"  act  of  March  1,  1901,  with  which  the  galleries 
were  completed. 

Money  statement. 

October  15,  1900,  amount  allotted $825.00 

March  23,  1901,  amount  allotted 300.00 

1, 125. 00 
June  30,  1901,  amount  expended  during  fiscal  year 1, 125. 00 

Electric-light  plants  l^-inch  hatter y, — For  history  of  work  see  page 
864  Annual  Report  for  1899,  and  page  914  Annual  Report  for  1900. 

During  the  fiscal  year  1901  no  work  was  done.  A  recommendation 
that  no  storage  battery  be  installed  was  approved  by  the  Chief  of 
Engineers.  An  estimate  was  submitted  for  a  central  electric  plant 
and  for  replacing  the  present  boiler,  and  building  a  oerraanent  boiler 
house.  The  balance  of  the  allotment,  except  $900  neeaed  to  replace  the 
boiler  and  build  a  permanent  boiler  house,  was  withdrawn  on  May  9, 
1901. 

Money  statement. 

Total  amount  alloted  for  this  work $5, 000. 00 

Total  expenditures  to  June  30,  1901 3, 015. 58 

July  1,  1900,  balance  unexpended 1, 984. 42 

May  9,  1901,  amount  restored  to  appropriation 1, 084. 42 

July  1,  1901,  balance  unexpended  and  available 900. 00 

Presentation  and  repair  of  fortifications, — During  the  fiscal  year 
1901  paint  was  purchased  for  painting  the  ironwork  of  the  12-inch 
battery,  but  the  painting  has  not  yet  been  done. 

Money  statement, 

July  1,  1900,  balance  unexpended f340. 00 

May  14,  1901,  amount  allotted 800.00 

1, 140. 00 
June  30,  1901,  amount  expended  during  fiscal  year 7. 94 

July  1,  1901,  balance  unexpended  and  available 1, 132. 06 

Torpedo  storehoiise.— On  October  18,  1000,  an  allotment  of  $6,500 
was  made  from  the  appropriation  for  "Toii)edoes  for  Harbor  Defense" 
(1521.79,  act  of  March  8, 1897;  $763.99,  act  of  May  7, 1898;  $5,214.22, 
act  of  May  25,  1900)  for  the  construction  of  a  torpedo  storehouse. 

Plans  and  specifie^itions  were  prepared  and  submitted,  and  approved 
by  the  Chief  of  Engineere.  The  United  States  assistant  district  attor- 
ney delivered  an  opinion  that  valid  title  could  not  he  given  to  the  lot 
on  which  it  was  proposed  to  build  the  storehouse.  After  consultation 
with  the  post  commander,  a  site  which  was  satisfactory  to  him  and  to 
this  office  was  recommended  and  approved  by  the  Chief  of  Engineers. 
Bids  were  opened  on  May  10, 1901,  for  the  construction  of  the  store- 
house, and  tne  contract  has  been  awarded  to  the  lowest  bidder,  Mr. 
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George  H.  Crafta,  of  Atlanta  Ga.  At  the  close  of  the  fiscal  year,  due 
to  delay  incident  to  ascertaining  the  standing  of  the  lowest  bidder,  and 
to  errors  by  the  contractor  in  executing  the  papers,  the  contmct  had 
not  been  completed  and  no  work  of  construction  had  been  done. 

Money  statement, 

October  18,  1900,  amount  allotted $6,500.00 

June  30  1901,  amount  expended  during  fiscal  year 131.  70 

July  1,  1901,  balance  unexpended  and  available 6, 368. 30 

Preservation  and  repair  of  torpedo  material. — ^The  balance  available 
at  the  close  of  the  fiscal  year  1900  for  the  preservation  and  repair  of 
torpedo  material  at  Charleston,  S.  C,  was  applied  to  the  necessary 
care  of  the  material. 

Money  statement. 

July  1,  1900,  balance  unexpended |161. 92 

June  30,  1901,  amount  expended  during  fiscal  year 161. 92 

Battery  cominander^s  station, — On  August  18,  1900,  an  allotment 
of  $5,100  was  made  from  the  appropriation  for  "Gun  and  Mortar 
Batteries,"  act  of  May  25,  1900,  for  the  construction  of  a  battery 
commander's  station. 

During  the  fiscal  year  1901  plans  and  specifications  for  the  necessary 
ironwoi'K  were  prepared  and  submitted,  but  have  not  yet  l)een  returned. 

Money  statement, 

AugUHt  18,  1900,  amount  allotted .• 15,100.00 

June  30,  1901,  amount  expended  during  fiscal  year 138. 34 

July  1,  1901,  balance  unexpended  and  availvble 4, 961. 66 

Plotting  and  observation  station, — On  December  10,  1900,  an  allot- 
ment of  $160  was  made  from  the  appropriation  for  "Gun  and  Mortar 
Batteries,"  act  of  July  7, 1898,  for  constructing  plotting  and  observa- 
tion stations. 

During  the  fiscal  year  1901  the  buildings  were  constructed,  the  mate- 
rial being  furnished  by  the  Engineer  Department  and  the  labor  by  the 
post  quartermaster.  On  January  31,  1901,  the  balance  was  turned  in 
to  the  Treasury. 

Money  statement. 

December  10, 1901,  amount  allotted |160. 00 

June  30,  1901,  amount  expended  during  fiscal  year $90. 06 

January  31, 1901,  balance  deposited  to  credit  Treasurer  United 

States 69.94 

160.00 

Supplies  for  coast  defenses, — An  allotment  of  $800  was  made  on  June 
7, 1900,  from  the  appropriation  for  "  Supplies  for  Sea  Coast  Defenses," 
act  of  May  25,  1900,  for  filling  requisitions,  etc.,  duly  approved  by 
the  Chief  of  Engineers. 

One  requisition  for  supplies  was  received  and  filled. 

Money  statement. 

July  1, 1900,  balance  unexpended $800.00 

June  30,  1901,  amount  expended  during  fiscal  year 33.37 

July  1,  1901,  balance  unexpended  and  available 766.63 
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PORT  ROYAL,    8.    O. 

EinpldoemeiU  for  one  10-inch  B.  L.  rifle, — For  history  of  work  prior 
to  June  30,  1900,  see  page  705,  Annual  Report  for  1898;  page  865, 
Annual  Report  for  1899,  and  page  915,  Annual  Report  for  1900. 

During  the  fiscal  year  1901  the  sand  and  stone  bins  and  the  tank 
used  in  construction  were  taken  down  and  stored.  Some  work  on  the 
specifications  for  a  storage  battery  was  done,  but  a  recommendation 
was  afterwards  made  and  approved  that  no  storage  battery  be  installed. 
On  May  17,  1901,  the  balance  remaining  in  the  Treasury  was  with- 
drawn, and  on  May  27  the  balance  in  hand  was  turned  into  the  Treasury. 

Total  amount  allotted  for  this  emplacement $50, 000. 00 

Total  amount  expended  to  June  30,  1901 36,293.85 

Money  statement. 

July  1,  1900,  balance  unexpended $14,985.91 

June  30,  1901 ,  amount  expended  during  fiscal  year $279.  76 

May  17,  1901 ,  amount  restored  to  appropriation 14, 500. 00 

May  27,  1901,  amount  deposited  to  credit  Treasurer  United 

States 206.15 

14,986.91 

Dynamite  hattery, — On  November  9,  1900,  a  provisional  allotment 
of  $60,000  was  made  from  the  appropriation  for  "Gun  and  Mortar 
Batteries"  for  the  pneumatic  dynamite  battery  for  the  defense  of  this 
harbor,  and  on  January  15,  1901,  this  allotment  was  made  available 
and  an  additional  allotment  of  $14,800  was  made  from  the  same  appro- 
priation. 

During  the  fiscal  year  1901  plans  were  submitted  and  approved. 
No  work  of  construction  was  done,  the  work  under  the  supervision  of 
the  Ordnance  Department  not  having  reached  such  a  stage  as  to  permit 
the  construction  of  the  parapet  to  be  begun. 
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November  9,  1900,  amount  allotted $50,000.00 

January  15,  1901,  amount  allotted 14, 800. 00 

July  1,  1901,  balance  unexpended  and  available 64, 800. 00 

IVeservation  and  repair  of  fortifications, — During  the  fiscal  year 
1901  repairs  were  made  to  the  amnmnition  hoists  at  the  10-inch  bat- 
tery. The  office,  traveling  derrick,  cable  tank,  the  roofs  of  all  build- 
ings, and  the  ironwork  at  the  batteries  were  painted.  The  walls  of 
buildings  were  whitewashed.  The  smokestack  of  the  boiler  of  the 
electric-light  plant  was  replaced  by  a  better  one.  Minor  repairs  were 
nmde  to  wharf.  All  property  was  watched  and  cared  for.  The  care 
of  the  torpedo  property  was  continued  under  the  allotment  from  the 
appropriation  lor  ''Preservation  and  Repair  of  Fortifications,"  after 
the  e^austion  of  the  allotment  applicable  to  care  of  torpedo  property 
only. 

Money  statement, 

July  1,  1900,  balance  unexpended $1, 600.  OO 

June  30,  1901,  amount  expended  during  fiscal  year 1, 363. 18 

July  1,  1901,  balance  unexpended 246. 82 

July  1,  1901,  outstanding  liabilities 71. 25 

July  1,  1901,  balance  available 175.57 
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Cable  tank. — For  history  of  work  prior  to  June  80,  1900,  see  page 
869,  Annual  Report  for  1899,  and  page  915,  Annual  Report  for  1900. 
During  the  fiscal  year  1901  no  work  was  done,  and  on  October  31, 1900, 
the  balance  was  turned  into  the  Treasury. 

Total  amount  allotted  for  this  work $3,000.00 

Total  amount  expended  to  June  30,  1901 2,662.78 

Money  statanent. 

July  1,  1900,  balance  unexpended $337.22 

October  31,  1900,  amount  deposited  to  credit  Treasurer  United  States. . .  337. 22 

Preservation  amd  repair  of  torpedo  material, — The  balance  available 
at  the  close  of  the  fiscal  year  1900  was  expended  in  general  care  of  the 
torpedo  property.  The  material  was  kept  in  proper  condition  and 
inspected  as  required.  The  25-horsepower  oil  engine  was  overhauled, 
ana  the  property  prepared  for  transfer  to  the  artillery.  This  balance 
having  been  exhausted  in  the  spring  of  1901,  the  care  of  the  torpedo 
material  was  continued  under  the  allotment  from  appropriation  for 
'*  Preservation  and  Kepair  of  Fortifications,"  which  was  available  for 
this  purpose. 

Money  statement. 

July  1,  1900,  balance  unexpended $401.38 

June  30,  1901,  amount  expended  during  fiscal  year 401. 38 

Sites  for  fortifications  and  seacoast  defenses. — For  history  of  work 
prior  to  June  30, 1900,  see  pages  916-917,  Annual  Report  for  1900. 

During  the  fiscal  year  1901  lots  Nos.  58  and  59  were  paid  for,  and 
deeds  recorded.  An  order  of  the  court  vesting  title  to  these  lots  in  the 
United  States  was  obtained,  recorded,  and  foi-warded  to  the  Chief  of 
Engineers. 

Total  amount  allotted  for  this  purpose $2, 216. 96 

Total  amount  expended  to  June  30,  1901 2,193.42 

Money  statement, 

July  1,  1900,  balance  unexpended $719.76 

October  6,  1900,  amount  allotted 40.95 

760.70 
June  30, 1901,  amount  expended  during  fiscal  year 738.17 

July  1, 1901,  balance  unexpended  and  available 22.63 


3M. 

DEFENSES  OF  THE  OOAST  OF  GEORGIA  AND  OF  CUMBERLAND  SOUND, 
GEORGIA  AND  FLORIDA. 

Officer  in  charge,  Capt.  Cassias  E.  Gillette,  Corps  of  Engineers; 
Division  Engineer,  Col.  Feter  C.  Hains,  Corps  of  Engineers. 

Emplacements  for  t/wo  IB-pownder  ramd-ji/re  guns  at  Site  No.  1. — 
Allotments  aggregating  99,530  were  maae  for  the  construction  of  this 
battery.  For  a  nummary  of  opei'ations  prior  to  July  1,  1900,  see  An- 
nual Report  of  the  Chief  of  Engineers  for  1900,  page  920. 

No  work  was  done  daring  the  fiscal  year. 
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The  guns  and  their  mounts  have  not  yet  been  furnished  by  the  Ord* 
nance  Department. 

On  June  24,  1901,  the  unexpended  balance  on  hand  of  $1.56  was 
deposited  to  the  credit  of  the  appropriation. 

Money  statem^frvb. 

July  1,  1900,  balance  unexpended $1.66 

June  30,  1901,  amount  returned  to  the  Treasury  during  the  fiscal  year. . .  1. 56 

Mortar  hattery. — On  February  18,  1901,  an  allotment  of  f  1,800  was 
made  for  the  purpose  of  supplying  an  electric-light  plant  for  the  mortar 
battery,  and  to  place  the  grounds  in  the  vicinity  of  that  battei-v  in  a 
sightly  condition.  On  April  23, 1901,  an  additional  allotment  of  $3,000 
was  made  for  the  purpose  of  installing  an  electric  plant  to  be  provided 
with  an  independent  source  of  power. 

During  the  fiscal  year  the  pavement  in  the  rear  of  the  battery  was 
repaired,  drain  pipes  taken  out  and  lowered,  the  plant  used  in  the  con- 
struction of  the  battery  removed  and  stored,  and  the  grounds  in  the 
vicinity  cleaned  up. 

The  plans  for  electric  lighting,  including  the  general  subject  of 
electric  lighting  of  the  post,  have  not  yet  been  completed. 

Money  statement, 

June  30, 1901,  amount  allotted  durinjj  fiscal  year $4,800.00 

June  30, 1901,  amount  expended  during  fiscu  year 406. 73 

July  1, 1901,  balance  unexpended 4,393.27 

July  1, 1901,  outstanding  liabilities 151.53 

July  1,1901,  balance  available 4,241.74 

Construct  mi  of  hracketed  galleries  to  comiect  adJjaxiervt  gun  emphice- 
ments, — On  October  15,  1900,  an  allotment  of  $1,600  was  made  for  the 
purchase  and  installation  of  bracketed  galleries  to  connect  adjacent 
gun  emplacements.  The  necessary  ironwork  was  ordered  in  Novem- 
ber, 1900;  work  of  installing  the  galleries  was  begun  in  March,  1901, 
and  completed  in  April,  1901.  The  unexpended  balance  of  f295.57 
was  deposited  to  the  credit  of  the  appropriation  on  May  10,  1901. 

Money  9ta;temen;t, 

June  30, 1901,  amount  allotted  during  fiscal  year $1,600.00 

June  30, 1901,  amount  expended  during  fiscal  year $1 ,  304. 43 

June  30, 1901,  amount  deposited  during  fiscal  year 295. 57 

1,600.00 

Preservation  wad  repavr  of  fortifications. — ^There  were  allotted  dur- 
ing the  fiscal  year  $4,600  for  work  of  preservation  and  repair.  The 
following  work  was  done: 

Thirty  cars  of  manure  and  13  cars  of  brush  were  spread  over  blow- 
ing-sand areas.  Five  thousand  and  thirty -six  feet  of  iron  pipe  were 
laid  and  connections  made  for  use  in  watering  grass  on  slopes  of  the 
parapets  of  the  different  batteries.  InterlocKing  devices  were  added 
to  some  of  the  ammunition  hoists  and  a  broken  sheave  replaced. 
Drains  were  repaired  and  extra  drain  pipes  cut  off.  All  electrical 
machinery  stored  at  the  mortar  battery  was  overhauled  and  cleaned 
up.     A  carload  of  torpedo  material  was  received.     A  set  of  concrete 
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steps  was  added  to  one  of  the  win^  walls.  Three  hundred  and  fifty 
cubic  yards  of  sand  were  removed  m  grading  at  various  places. 

Experiments  were  made  in  covering  interior  walls  for  dryness  and 
also  for  light,  and  in  tinting  the  concrete  surfaces  of  parapets. 

Numerous  minor  repairs  were  made. 

Condition  June  30,  1901:  The  wharf  is  in  poor  condition,  having 
settled  considerably  about  150  feet  from  the  end.  A  great  many  of 
the  piles  in  the  wharf  itself  have  been  eaten  by  the  teredo  in  spite  of 
having  been  protected  by  what  is  known  as  the  ''  Galinowski  process." 
The  shore  line  has  moved  out  near  the  wharf  until  at  present  there  is 
only  a  few  feet  of  water  at  low  tide  at  the  northeastern  corner.  A 
good  wharf  is  needed  here,  for  the  planting  of  torpedoes  and  the  land- 
ing of  coal  to  supply  the  electric-light  plant.  The  present  wharf  can 
be  extended  and  repaired  properly  for  about  $16,000. 

The  blowing-sand  nuisance  has  been  practically  overcome.  Bermuda 
grass  is  growing  over  the  greater  part  of  the  previous  sand  areas  and 
will  ultimately  doubtless  cover  tne  entire  reservation  where  it  has 
been  started. 

There  is  a  good  water  supply  at  the  post,  besides  artesian  wells  at  the 
more  distant  batteries. 

Armament:  There  has  been  no  change  in  the  armament  during  the 
fiscal  year.  All  the  armament  is  in  good  condition.  It  is  under 
charge  of  the  artillery. 

Money  statefnent, 

July  1,  1900,  balance  unexpended $2,951.90 

June  30,  1901,  amount  allotted  during  fiscal  year 4, 600. 00 

7,551.90 
June  30,  1901,  amount  expended  during  fiscal  year 5, 951. 05 

July  1,  1901,  balance  unexpended 1, 600. 85 

July  1,  1901,  outstanding  liabilities 320. 02 

July  1,  1901,  balance  available 1, 280. 83 

Mining  casemate. — There  was  allotted  on  July  13,  1900,  $9,000  for 
the  construction  of  a  mining  casemate.  Work  of  construction  was 
begun  August  7,  1900,  and  the  casemate  was  completed  in  December, 
1900.  Dynamo,  oil  engine,  cooling  tank,  storage  battery,  and  other 
appliances  were  installed  and  all  connections  made. 

The  unexpended  balance  of  $83.97  was  deposited  to  the  credit  of  the 
appropriation  on  June  24,  1901. 

At  the  close  of  the  fiscal  year  the  casemate  was  in  good  condition. 
It,  together  with  all  the  torpedo  material  on  hand,  was  transferred  to 
the  artillery  on  June  29,  1901. 

Money  statement. 

June  30, 1901,  amount  allotted  during  the  fiscal  year $9, 000. 00 

June  30, 1901,  amount  expended  dunng  fiscal  year $8, 916. 03 

June  30, 1901,  balance  deposited  during  the  fiscal  year 83. 97 

9, 000. 00 

Torpedo  storehovse. — On  March  19,  1901,  an  allotment  of  $4,000  was 
made  for  the  construction  of  a  fireproof  torpedo  storehouse.  Bids  for  its 
construction  were  called  for  and  opened,  but  the  lowest  bid  received  was 
much  in  excess  of  the  amount  on  band,  and,  additional  funds  not  being 
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available,  all  bids  were  rejected.  The  balance  of  funds  remaining  on 
hand,  $3,669.63,  was  deposited  to  the  credit  of  the  appropriation  on 
June  7,  1901. 

Money  statement, 

June  30, 1901,  amount  allotted  during  the  fiscal  year $4,000.00 

June  30, 1901,  amount  expended  dunng  fiscal  year $330. 37 

June  30, 1901,  balance  unexpended,  deposited  during  the  fiscal 

year 3,669.63 

4,000.00 

Emplacements  for  Pioo  IB-poxmdcfi'  rapid-fire  guns  at  Site  No.  2, — For 
a  summary  of  operations  prior  to  July  1,  1900,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1899,  page  880,  and  page  921  of  the  same 
report  for  1900. 

No  work  was  done  during  the  fiscal  year. 

The  guns  and  their  mounts  have  not  yet  been  furnished  by  the  Ord- 
nance Department. 

The  unexpended  balance  on  hand  of  $82.27  was  deposited  to  the 
credit  of  the  appropriation  on  June  24,  1901. 

Money  statement. 

July  1,  1900,  balance  unexpended $82.27 

June  30,  1901,  amount  returned  to  the  Treasury  during  fiscal  year 82. 27 

Preservation  and  repair  of  fortifications. — On  March  18.  1901,  an 
allotment  of  $200  was  made  iov  decreasing  dampness  in  tne  mining 
casemate.  Under  this  allotment  the  floor  at  the  entrance  was  given  a 
slope  outwards  and  the  casemate  was  given  a  wooden  interior  lining. 
On  May  16,  1901,  $200.00  were  allotted  for  next  fiscal  j^ear. 

Condition  June  30.  1901:  The  wharf  and  the  road  to  the  fort  are  in 

?food  condition.     The  moat  is  filled  up.     The  sanitary  condition  is 
airly  good.     There  are  two  artesian  wells,  giving  a  good  supply  of 
water. 

Armament:  The  toipedo  casemate,  cable  tank,  and  the  emplace- 
ments for  two  15-pounder  rapid-fire  guns  are  in  good  conmtion, 
excepting  that  the  latter  needs  some  minor  repairs,  due  to  settlement. 
The  15-pounder  guns  and  their  mounts  have  not  yet  been  furnished 
by  the  6rdnance  Department. 

Money  statement. 

July  1,  1900,  balance  unexpended $29. 84 

June  30,  1901,  amount  allotted  during  fiscal  year 400.00 

429.84 
June  30,  1901,  amount  expended  during  fiscal  year 187. 10 

July  1,  1901,  balance  unexpended 242. 74 

July  1,  1901,  outstanding  liabilities 42.50 

July  1,  1901,  balance  available 200.24 

Mining  casemate. — On  March  18,  1901,  an  alloUneut  of  $500  was 
made  for  fitting  up  the  casemate  with  operating  tables,  electric  wiring, 
etc.  Work  was  begun  May  19,  1901,  and^  completed  June  25,  1901. 
The  existing  single-room  casemate  was  fitted  up  complete  and  every- 
thing put  in  gooa  condition.  An  old  shell-concrete  magazine,  directly 
opposite  the  door  of  the  casemate,  was  fitted  up  for  oil  engine,  given 
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a  wooden  lining,  and  ventilated,  the  oil  engine,  dynamo,  and  their 
appurtenances  installed,  and  connection  made  through  an  underground 
iron  pipe  with  the  atoTfige  battery  in  the  casemate  itself.  At  the  close 
of  the  hscal  year  the  work  was  in  good  condition,  ready  to  operate. 

Mmiey  statenient. 

June  30,  1901,  amount  allotted  during  fiscal  year $500. 00 

June  30,  1901,  amount  expended  dunn^  fiscal  year 500. 00 

Preservation  and  repair  of  fortijicatlmis^  Fort  Clinch^  Fki, — No 
funds  were  allotted  for  work  at  this  post  during  the  fiscal,  year. 
Of  the  amount  on  hand,  $500  was  transferred  to  allotment  for  preser- 
vation and  repair  of  fortifications  at  Site  No.  1. 

No  work  was  done  during  the  fiscal  year. 

Condition  June  30,  1901:  The  condition  of  the  post  is  about  the 
same  as  last  year. 

Armament:  The  8-inch  B.  L.  rifle  and  its  converted  15-inch  smooth- 
bore carriage  were  removed  during  the  fiscal  year  and  shipped  else- 
where. Four  15-inch  smooth-bore  guns  were  condemned  and  sold,  but 
have  not  yet  been  removed  by  the  purchasers. 

Money  statetnent, 

July  1,  1900,  balance  unexpended |1, 180. 32 

June  30,  1901,  amount  expended  during  fiscal  year $0. 74 

June  30,  1901,  amount  transferred  to  other  work  during  fis- 
cal year 500.00 

500. 74 

July  1,  1901,  balance  unexpended  and  available 079. 58 

Supplies  for  seacoast  defenses. — On  June  7,  1900,  an  allotment  of 
$300  was  made  for  filling  such  requisitions  as  might  be  made  during 
the  fiscal  year  ending  June  30,  1901,  by  post  commanders  for  electri- 
cal appliances  and  their  preservation  and  repair.  No  requisitions  were 
received  from  post  commanders  during  the  fiscal  year,  and  requisition 
has  not  been  made  for  any  part  of  the  funds. 

Money  statemervt. 

July  30,  1901,  amount  allotted  during  fiscal  year $300.00 

July  1,  1901,  balance  unexpended  and  available 300.00 


3  N. 

DEFENSES  OF  EAST  COAST  OF  FLORIDA  AND  OF  KEY  WEST,  FLORIDA. 

Officers  in  charge,  Capt.  Thomas  H.  Rees,  Corps  of  Engineers,  until 
September  24,  1900,  and  since  March  27,  1901,  and  Capt.  Charles  H. 
McKinstry,  Corps  of  Engineers,  from  September  24,  1900,  to  March 
27,  1901;  assistants,  Lieut.  Edward  M.  Markham,  Corps  of  Engi- 
neers, until  September  11,  1900,  and  Lieut.  Edmund  M.  Khett,  Corps 
of  Engineers,  since  September  17, 1900;  Division  Engineer,  Col.  Peter 
C.  Hams,  Corps  of  Engineers. 
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Preservation  and  repair^  Fort  Ma/rion^  Fla.-^Yov  a  brief  historical 
sketch  of  this  work,  which  was  built  during  the  Spanish  possession  of 
Florida  and  finished  in  1766,  attention  is  invited  to  the  annual  report 
of  the  officer  in  charge  for  1889.  It  is  not  available  for  defense,  but 
is  worthy  of  preservation  as  an  object  of  historical  interest. 

At  the  beginning  of  the  fiscal  year  a  balance  remained  of  former 
allotment  for  preservation  and  repair.  A  portion  of  this  amount  was 
expended  for  locks  for  casemate  dooi-s. 

Money  statement. 

July  1, 1900,  balance  unexpended $129.00 

June  30,  1901,  amount  expended  during  fiscal  year 16.64 

July  1,  1901,  balance  unexpended 112. 36 

Preservation  and  repair^  St.  Johns  River ^  Florida. — On  June  11, 
1900,  f  1,100  was  allotted  for  pay  of  watchman  and  care  of  torpedo 
and  engineer  property  during  the  year  ending  June  30,  1901.  A  bal- 
ance of  $128.15  remained  from  a  former  allotment  on  June  30, 1900. 

A  watchman  was  employed  the  entire  year.  The  torpedo  material 
was  overhauled,  cleaned,  and  stored  away,  after  the  application  of 
preservatives,  in  December,  1900,  and  in  April,  1901.  Unserviceable 
and  obsolete  mining  material  was  shipped  to  Willets  Point,  N.  Y.,  in 
April,  1901.  A  shipment  of  60  boxes,  packages,  etc.,  of  torpedo 
material  was  received  from  Willets  Point  and  placed  in  storehouse. 
A  harbor  chart  for  the  use  of  the  artillery  was  made. 

On  May  18,  1901,  $1,020  was  allotted  for  pay  of  watchman  and  care 
of  torpedo  material  during  the  fiscal  year  ending  June  30,  1902. 

Money  state?nent. 

July  1,  1900,  balance  unexpended $1, 228. 15 

May  18,  1901,  amount  allotted 1,020.00 

2, 248. 15 
June  30,  1901,  amount  expended  during  fiscal  year 958. 91 

July  1,  1901,  balance  unexpended 1, 289. 24 

July  1,  1901,  outstanding  flabilities 60.00 

July  1,  1901,  balance  available 1,229.24 

Sites  for  fortifications. — At  the  close  of  the  fiscal  year  proceedings 
were  in  progress  for  the  acquisition  of  117.7  acres  of  land,  upon  which 
it  is  proposed  to  erect  permanent  batteries. 

DEFENSES  OF  KEY  WEST,  FLA. 

EmpUicemerUs  for  four  10-inch  and  two  8-inch  gwM  on  disappearing 
cai^riages  and  for  eight  12-inch  mortars. — ^These  emplacements  are  being 
built  by  contract  under  the  provisions  of  the  act  of  June  6,  1896.  A 
contmct  was  entered  into  with  the  Venable  Construction  Company,  of 
Atlanta,  Ga.,  on  March  7,  1897,  the  work  to  be  completed  by  January 
1, 1898.  Progress  was  slow  and  unsatisfactory,  and  a  number  of  exten- 
sions of  time  were  granted  by  the  Secretary  of  War.  The  last 
extension  of  time  expired  July  23,  1900.     On  July  11,  1900,  the  con- 
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tractor  stated  that  he  would  make  no  further  effort  to  complete  the 
work.  New  bids  for  completing  the  batteries  and  building  storehouses 
were  opened  November  30,  1900,  and  the  contract  was  awarded  to  the 
lowest  bidder,  L.  L.  Leach  &  Sons,  of  Chicago,  to  be  completed 
August  13,  1901. 

At  the  close  of  the  fiscal  year  these  batteries  remain  practically  in 
the  same  condition  as  on  June  30,  1900.  The  new  contractors  have 
executed  a  small  amount  of  sand  fill  in  the  roadway  in  rear  of  the 
8-inch  and  10-inch  gun  emplacements.  They  have  installed  necessary 
plant  and  secured  dredging  machinery  and  other  appliances  for  execut- 
mg  the  sand  fill,  and  have  received  a  quantity  of  material  for  use  in 
storehouses. 

On  June  11,  1900,  an  allotment  of  $1,800  was  made  for  providing 
communicating  galleries  between  the  gun  emplacements. 

The  Mlleries  were  completed  in  December,  1900. 

RoaR  covering  for  hattenea  at  Key  West^  Fla. — On  May  4,  1899,  an 
allotment  of  $3,000  was  made  from  the  appropriation  for  ''Gun  and 
Mortar  Batteries,"  act  of  May  7,  1898.  The  work  contemplated  is 
the  covering  of  the  roadway  from  the  six-gun  battery  to  the  mortar 
battery  with  6  inches  of  crushed  brick  and  concrete  from  the  old  fort 
and  placing  a  curbing  of  concrete.  About  1,000  cubic  yards  of  brick 
have  been  crushed  and  1,000  linear  feet  of  curbing  have  been  made. 
Further  progress  will  await  the  completion  of  the  sand  fill  of  the  road- 
way which  is  being  executed  by  contract. 

Money  statements. 

BATTEBIXS. 

July  1, 1900,  balance  unexpended $66,578.11 

June  30, 1901,  amount  expended  during  fiscal  year 6,370.84 

July  1, 1901,  balance' unexpended 61, 207. 27 

July  1, 1901,  outstanding  liabilities $200.00 

July  1, 1901, covered  by  contracts 26,696.61 

26,895.51 

July  1, 1901,  balance  available 24,311.76 

OOMMXJNICATINa  GALLKBIEB. 

July  1, 1900,  balance  unexpended 1,800.00 

June  30, 1901, amount  expended  during  fiscal  year 1,800.00 

ROAD  COVERIKQ  FOR  BATTERnES. 

July  1, 1900,  balance  unexpended 1,426.38 

June  30, 1901,  amount  expended  during  fiscal  year 284. 76 

July  1, 1901,  balance  unexpended  and  available 1,141.62 

Four  empl^cemervts  for  IB-pounder  rapid-fire  guns. — ^These  emplace- 
ments were  practically  completed,  awaiting  only  the  base  castings  for 
mounts,  prior  to  June  30,  1900.  The  guns  and  mounts- were  received 
in  October,  1900.  These  were  mounted  and  the  emplacements  com- 
pleted. They  were  turned  over  to  the  artillery  command  April  23, 
1901. 

Money  statement. 

July  1, 1900,  balance  unexpended $1,880.75 

June  30, 1901,  amount  expended  during  fiscal  year 1,880.75 
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Emplacement  for  oixe  additional  16-po\inder  rapid-fire  gun. — On 
June  22,  1900,  an  allotment  of  $13,000  was  made  for  two  emplace- 
ments. On  July  27  the  project  was  modified  to  provide  for  one 
emplacement  only,  and  $6,000  of  the  allotment  were  withdrawn. 
Work  was  begun  in  August,  1900.  The  gun  and  its  mount  were 
received  in  October,  1900.  The  emplacement  was  completed  and  gun 
mounted  in  February,  1901.  It  was  turned  over  to  the  artillery  com- 
mand April  23,  1901. 

Money  ntatemenL 

July  1,  1900,  balance  unexpended 113,000.00 

July  27,  1900,  amount  withdrawn 16,000.00 

June  30,  1901,  amount  exj)en<leil  during  titkal  year 7, 000. 00 

13,000.00 

Emplacement  for  right-flanh  16-pounder  rapid-fire  gun. — On  April 
7,  1901,  the  sum  of  $9,900  was  allotted  for  this  work  from  the  appro- 
priation for  ''Gun  and  Mortar  Batteries,"  act  of  March  1,  1901. 
Work  was  begun  in  April,  1901,  and  was  still  in  progress  at  the  close 
of  the  fiscal  year,  the  emplacement  being  nearly  completed  and  ready 
for  the  base  casting  of  the  gun  mount. 

Mmiey  %tatem  en  t. 

Aprill7,  1901,  amount  allotted $9,900.00 

June  30,  1901,  amount  expended  during  fiscal  year 2, 360. 31 

July  1,  1901,  balance  unexpended 7,539.69 

July  1,  1901,  outstanding  liabilities 2,000.00 

July  1,  1901,  balance  available 5,539.69 

Battery  cominander^s  station. — On  August  3.  1900,  the  sum  of 
f 9,850  was  allotted  from  the  appropriation  for  "Gun  and  Mortar  Bat- 
teries," act  of  May  25,  1900,  tor  this  work.  A  contract  was  entered 
into  with  the  American  Bridge  Company,  November  26, 1900,  approved 
December  26,  1900,  to  be  completed  June  28,  1901.  No  work  was 
done  by  the  contractors,  and  on  the  expiration  of  the  contract  time 
they  were  notified  that  their  contract  was  voided. 

Money  statement. 

Auguflt3,  1900,  amount  allotted 19,860.00 

June  30,  1901,  amount  expended  during  fiscal  year 716. 22 

July  1,  1901,  balance  unexpended 9,133,78 

Preservation  mid  repair  of  fortifications. — At  the  beginning  of  the 

gist  fiscal  year  a  balance  of  $1.26  remained  from  former  allotments, 
n  June  11,  1900,  the  sum  of  ^2,500  was  allotted  for  the  pay  of  fort 
keeper,  care  of  torpedo  material,  and  miscellaneous  repairs  during  the 
fiscal  vear  ending  June  30,  1901. 

On  May  18, 1901,  the  sum  of  $2,305  was  allotted  for  similar  purposes 
for  the  fiscal  year  1902. 

All  ironwork  of  ammunition  hoists,  cranes,  beams,  railings,  trolley 
rails,  galleries,  etc.,  has  been  cleaned  and  painted.  The  buildings 
have  received  minor  repairs  and  have  been  whitewashed  and  painted 
as  necessary;  ventilators  have  been  set  at  the  mortar  battery;  all  min- 
ing material  has  twice  been  overhauled  and  cleaned,  tested,  painted, 
and  stored;  cistern  of  storeroom  has  been  cleaned  and  repaired;  broken 
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sheave  bracket  of  hoist  has  been  repaired;  face  walls  of  4.7-inch  and 
15-pounder  (north)  batteries  have  been  coated  with  cement  grout  and 
alum  wash;  two  switches  were  installed  in  trolley  rails;  obsolete  and 
unserviceable  mining  material  was  shipped  to  Willets  Point,  N.  Y.; 
and  new  mining  material  was  received  and  cared  for. 

Money  statement. 

July  1,  1900,  balance  unexpended $2,501.26 

May  18,  1901;  amount  allotted r 2,305.00 

4, 806. 26 
June  30,  1901,  amount  expended  during  fiscal  year 2,474.03 

July  1,  1901,  balance  unexpended 2,332.23 

July  1,  1901,  outstanding  liabilities 26.58 

July  1,  1901,  balance  available 2,305.65 

Supplies  for  artillery, — On  May  10,  1900,  the  sum  of  $100  was 
allotted  from  the  appropriation  for  '' Preservation  and  Repair  of  For- 
tifications," act  of  March  3,  1899,  for  the  purchase  of  supplies  for 
electric-light  plant  at  gun  and  mortar  batteries.  Key  West,  iia. 

Under  this  allotment  all  articles  called  for  on  approved  requisitions 
have  been  purchased  and  turned  over  to  the  artillery. 

Money  staternefit. 

July  1,  1900,  amount  unexpended $34.25 

June  30,  1901,  amount  expended  during  fiscal  year 13. 80 

July  1,  1901,  balance  unexpended  and  available 20. 45 

Supplies  fo7'  coast  defenses, — On  June  7,  1900,  the  sum  of  $600  was 
allotted  from  the  appropriation  for  ''  Supplies  for  Sea  Coast  Defenses," 
act  of  May  25,  1900,  for  purchase  of  supplies  for  the  defenses  of  Key 
West,  Fla. 

Three  shelters  for  hygrometers  and  thermometers  have  been  pur- 
chased and  set  up. 

Articles  called  for  on  approved  requisitions  have  been  purchased 
and  will  be  turned  over  to  the  acting  engineer  officer,  Key  West  Bar- 
racks, Fla. 

Money  statement, 

July  1,  1900,  balance  unexpended $600.00 

June30,  1901,  amount  expended  during  fiscal  year 46.62 

July  1,  1901,  balance  unexpended  and  available 653.38 


3O. 

DEFENSES  OF  TAMPA  BAY,  FLORIDA. 

Officer  in  charge,  Capt.  Thomas  H.  Rees,  Corps  of  Engineers; 
assistant,  Lieut,  ixlmund  M.  Rhett,  Corps  of  Engineers,  since  March 
27, 1901;  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineer*. 

Emplacements  for  eight  12-inch  mortars. — ^These  emplacements  were 
completed  and  turned  over  to  the  artillery  command  on  May  8, 1900. 
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On  March  7,  1901,  an  allotment  of  $1,100  was  made  for  clearing  up 
the  ground  around  the  site  of  the  battery,  storing  plant,  and  remov- 
ing and  painting  buildings.  The  traveling  towers  of  the  cable  way, 
the  bins  used  for  storing  rock,  and  a  number  of  buildings  no  longer 
needed  were  torn  down  and  their  material  stored.  Several  buildings 
were  moved  to  make  room  for  the  new  post  buildings  under  construc- 
tion by  the  Quartermaster's  Department.  The  cement  shed  and  the 
warehouse  were  painted.  Railroad  embankments  no  longer  used  were 
leveled  off. 

March?,  1901,  amount  allotted $1,100.00 

June  30,  1^1,  amount  expended  during  fiscal  year 1, 090. 98 

July  1,  1901,  balance  unexpended  and  available 9. 02 

Emplacements  for  three  IB-pounder  rapid-fire  gnns, — ^The  project 
adopted  was  the  conversion  of  a  battery  of  two  8-inch  rifles  mounted 
on  16-inch  smoothbore  carriages  into  emplacements  for  three  15-pounder 
rapid-fire  guns  on  balanced-pillar  mounts. 

Plans  and  estimates  for  this  work  were  submitted  July  3,  1900,  and 
on  August  3,  1900,  an  allotment  of  $15,000  was  made  from  the  appro- 
priation for  ^'Gun  and  Mortar  Batteries,"  act  of  May  25,  1900. 

The  work  of  construction  was  begun  in  October,  1900,  and  continued 
until  March,  1901.  The  emplacements  were  completed  with  the  excep- 
tion of  the  gun  platforms,  which  can  not  be  finished  until  the  base 
castings  for  the  mounts  have  been  received. 

There  have  been  placed  in  the  work  577i  cubic  yards  of  concrete 
and  72  cubic  yards  of  facing  mortar.  Dampproof  course,  conduits, 
speaking  tubes,  ventilators,  railings,  and  doors  have  been  placed  and 
the  sand  fill  completed,  sodded,  and  planted. 

The  following  material  was  used: 

693  barrels  Portland  cement. 
387  cubic  yards  broken  etone. 
330  cubic  yards  sand. 
193  cubic  yards  shell. 

Money  statemenL 

Augusts,  1900,  amount  allotted $15,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 14, 833. 83 

July  1,  1901,  balance  unexpended  and  available 166. 17 

Emplacement  for  one  IB-poimder  rapid-fire  gun, — The  plan  and  esti- 
mate of  cost  for  this  emplacement  were  submitted  April  30, 1901.  On 
May  6,  1901,  the  plans  were  approved  and  an  allotment  of  $8,400  was 
made  from  the  appropriation  for  ''Gun  and  Mortar  Batteries,"  act  of 
March  1,  1901. 

Up  to  the  close  of  the  fiscal  year  contracts  had  been  let  under  cir- 
cular proposals  for  the  material  necessary,  and  some  of  the  material 
had  been  received.  The  line  for  the  railway  from  the  wharf  to  the 
site  of  the  emplacement  had  been  graded,  and  repairs  to  plant  had 
been  made,  ana  preparations  made  to  proceed  with  construction. 

Money  statement. 

May  6,  1901,  amount  allotted $8,400.00 

June  30,  1901,  amount  expended  during  fiscal  year 4.00 

July  1,  1901,  balance  unexpended 8,396.00 

July  1,  1901,  outfltanding  liabilities 700.00 

July  1,  1901,  balance  available 7,696.00 
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EmpldUiements  for  i/wo  IB-pounder  rapid-fire  guns. — Plans  and  esti- 
mates of  cost  of  this  work  were  submitted  April  9,  1901. 

On  April  6,  1901,  the  plans  were  approvea  and  the  sum  of  $17,100 
was  allotted  from  the  appropriation  for  '*Gun  and  Moilar  Batteries," 
act  of  March  1,  1901. 

At  the  close  of  the  fiscal  year  ending  June  30,  1901,  contracts  had 
been  let  for  the  necessary  material  under  circular  proposals,  and  some 
of  the  material  had  been  received,  plant  had  been  erected,  and  every- 
thing placed  in  readiness  for  active  operations  of  construction. 

Money  stat-enfient. 

April  6,  1901,  amount' allotted $17,100.00 

June  30,  1901,  amount  expended  during  fiscal  year 1, 192. 06 

July  1,  1901,  balance  unexpended 15, 907. 94 

July  1,  1901,  outstanding  liabilities 900.00 

July  1,  1901,  balance  available 15,007.94 

Supplies  for  coast  defenses, — On  June  7,  1900,  the  sum  of  $500  was 
allotted  from  the  appropriation  for  "Supplies  for  Sea  Coast  Defenses," 
act  of  May  25,  1900,  to  be  applied  to  filling  such  requisitions  as  might 
be  approved  for  the  defenses  of  Tampa  Bay. 

Shelters  for  hygrometers  and  thermometei-s  have  been  purchased 
and  turned  over  to  the  post  commander. 

Upon  requisition  made  by  the  acting  engineer  officer  and  approved 
by  the  Chief  of  Engineers,  necessary  supplies  have  been  purchased 
and  transferred  to  said  officer. 

Money  statement. 

July  1,  1900,  balance  unexpended 1600.00 

June  30,  1901,  amount  expended  during  fiscal  year 97. 20 

July  1,  1901,  balance  unexpended  and  available 402. 80 

Preservation  and  repair  of  fortifications. — In  accordance  with  an 
estimate  submitted  April  26,  1900,  the  sura  of  $125  was  allotted  on 
June  7, 1900,  from  the  appropriation  for  ''Preservation  and  Repair  of 
Fortifications,"  act  of  March  3,  1899,  for  the  fiscal  year  of  1901. 

Leaks  in  the  ceiling  of  the  dynamo  room  of  the  8-inch  disappearing 
gun  battery  were  repaired  and  some  gullies  washed  by  rain  in  the  sand 
slopes  of  the  same  battery  were  filled  up  and  sodded. 

In  accordance  with  estimate  submitted  May  14,  1901,  the  sum  of 
$376  was  allotted  on  May  18,  1901,  from  the  appropriation  for  ''Pre- 
servation and  Repair  of  Fortifications,"  act  of  March  1,  1901,  for  the 
fiscal  year  ending  June  30,  1902. 

Mtyney  statement. 

July  1,  1900,  balance  unexpended $125.00 

May  14,  1901,  amount  allotted : 375.00 

500.00 
June  30,  1901,  amount  expended  duriqg  fiscal  year 58.30^ 

July  1,  1901,  balance  unexpended  and  available 441. 70 

Ca/re  ofminvna  material. — In  compliance  with  General  Orders,  No.  1, 
Headquarters,  Corps  of  Engineers,  1898,  an  estimate  of  funds  required 
for  this  purpose  was  submitted  June  1,  1900.    On  June  19,  1900,  an 
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allotment  of  $250  was  made  from  the  appropriation  for  *' Preserva- 
tion and  Repair  of  Fortifications,"  act  or  May  25,  1900,  for  cleaning 
and  protecting  mining  material  for  the  six  months  ending  November 
30,  1900. 

On  November  16,  1900,  an  additional  allotment  of  IJ15  was  made  for 
the  purchase  of  air-tight  boxes  in  which  to  store  electrical  instrmnents. 
This  was  from  the  aj)propriation  under  the  act  of  June  6,  1896. 

The  mining  material  was  thoroughly  overhauled,  and  was  cleaned, 
painted,  classified,  and  stored  on  shelves  and  racks  and  in  boxes,  con- 
venient for  ready  inspection  or  use.  Galvanized  iron  boxes  wei-e  pur- 
chased and  used  for  storing  electrical  instruments. 

Money  statemerU. 

July  1,  1900,  balance  unexpended $250.00 

November  16,  1900,  amount  allotted 15.00 

265.00 
June  30,  1901,  amount  expended  during  fiscal  year 258. 19 

July  1,  1901,  balance  unexpended 6.81 


3  P. 

DEFENSES  OF  PENSAOOLA,  FLORIDA. 

Officers  in  charge,  Capt.  Clement  A.  F.  Flagler,  Corps  of  Engi- 
neers, until  Sejjtember  26,  1900,  and  Capt.  William  V.  Judson,  Corps 
of  Engineers,  since  that  date;  assistants,  Lieut.  Lewis  H.  Kand,  Corps 
of  Engineers,  until  July  3,  1900,  and  Lieut.  Gustave  R.  Lukesn, 
Corps  of  Engineers,  from  September  16,  1900,  to  March  14,  1901; 
Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

Extension  of  room  for  electric-light  plants  10-inck  hattery, — ^This 
work,  mention  of  which  was  made  in  the  last  Annual  Report,  was 
completed  with  satisfactory  results.  Two  new  chambers  were  built; 
one  for  the  generator  and  one  for  the  storage  battery,  leaving  the  old 
room  for  the  boiler. 

Money  statement, 

July  1,  1900,  balance  unexpended $2,300.00 

May  3,  1901,  deposited  to  credit  of  Treasurer  United  States..         $10. 34 

June  30,  1901,  amount  expended  during  fiscal  year 2, 289. 66 

2,300.00 

InstallMion  of  searchlight. — This  work  consisted  in  erecting  a  small 
house  some  1.500  feet  from  the  dynamo  room  of  the  8-inch  battery, 
with  which  it  was  electrically  connected;  the  construction  of  an 
inclined  track,  up  which,  mounted  upon  a  car,  the  searchlight  may  be 
hauled  to  a  service  platform.  A  drum  is  provided  for  hauling  up  the 
searchlight.  The  thirty  poles  supporting  the  cable  have  been  pro- 
tected against  rot  with  coal  tar.  The  incline  is  168  feet  in  length,  and 
for  incline  and  house  56  piers  were  provided. 

Money  statement. 

Amount  allotted  during  fiscal  year ■. $1,500.00 

Jmie  30,  1901,  amount  expended  during  fiscal  year 1,026. 19 

July  1,  1901,  balance  unexpended 473.81 

July  1,  1901,  outstanding habilitiee 473.81 
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Battery  for  fowr  IB-pounder  rapid-fire  j'tm^.— This  battery  was  com- 

Sleted  during  the  fiscal  year,  the  work  consistingof  the  installation  of 
oors,  hand  railings,  and  latrine  fixtures.  The  JEngineer  Department 
transported  the  guns  and  carriages  to  the  emplacements.  The  battery 
was  transferred  to  the  artillery  on  April  30,  1901. 

Money  statement. 

July  1, 1900,  balance  unexpended $21.68 

Amount  allotted  during  fiscal  year 360.00 

381.68 

June  80,  1901,  amount  expended  during  fiscal  year $378. 60 

Deposited  to  credit  of  Treasurer  United  States 3. 18 

381.68 

Note.— Out  of  the  amount  ($3.18)  deposited  to  credit  of  Treasurer  United  States, 
$2.44  is  outstanding  for  railroad  transportation.    Accounts  have  been  forwarded  for 

The  total  cost  of  this  battery  completed  is  $20,603.84. 

Gommunicaiiing  gallery^  10-mch  hattery, — ^The  material  is  on  hand 
and  the  work  begun  to  connect  the  four  loading  platforms  of  this  bat- 
tery by  means  of  a  concrete-steel  gallery. 

Money  statement. 

Amount  allotted  during  fiscal  year w $1,600.00 

June  30,  1901,  amount  expended  during  fiscal  year 206.27 

July  1,  1901,  balance  imexpended 1,393.73 

July  1,  1901,  outstanding  liabilities 729.00 

July  1,  1901,  balance  available 664.78 

Communicatmg  gallery ^  S-mch  hattery, — ^The  material  is  on  hand  and 
the  work  begun  to  connect  the  two  loading  platforms  of  this  battery 
by  means  of  a  concrete-steel  gallery. 

Money  statement. 

Amount  allotted  during  fiscal  year $700.00 

June  30,  1901,  amount  expended  during  fiscal  year 42.87 

July  1,  1901,  balance  unexpended 667.13 

July  1,  1901,  outetanding  liabilities 337.00 

July  1, 1901,  balance  available 320.13 

Mortar  hattery. — ^An  allotment  was  received  for  gathering  up  and 
storing  a  part  of  the  plant  used  in  the  construction  of  this  battery  and 
for  the  construction  of  a  boathouse  for  the  naphtha  launch  pertaining 
to  fortification  construction.  This  work  was  nearly  completed  during 
the  month  of  June. 

Money  statement. 

July  1, 1900,  balance  unexpended $5.44 

Amount  allotted  during  fiscal  year 500.00 

505.44 
June  30,  1901,  amount  expended  during  fiscal  year 442.35 

July  1,  1901,  balance  unexpended 63.09 

July  1,  1901,  outstanding  liabilities 55.16 

July  1, 1901,  balance  available 1......  7.93 
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Shelter  for  j>08iUon  finder. — ^Principally  for  purposes  of  artillery 
drill  and  practice,  a  shelter  was  erected  for  a  Type  A  position  finder. 
This  work  was  completed  in  December,  1900. 

Money  stdtemerU. 

Amount  allotted  during  fiscal  year $140.00 

June  80, 1901,  amount  expended  daring  fiscal  year 140.00 

Fi/re  commamdefy^s  station. — ^Drawings  have  been  partially  prepared 
for  this  construction,  but  the  matter  is  now  held  in  abeyance  pending 
a  decision  as  to  change  of  size  of  house. 

Money  8t<Uement. 

Amount  allotted  during  fiscal  year |il50.00 

June  30,  1901,  amounted  expended  during  fiscal  year 100.00 

July  1, 1901,  balance  unexpended  and  available 50.00 

Electric  wiring. — ^Plans  and  specifications  have  been  prepared  and 
proposals  solicited  for  the  work  of  wiring  for  a  system  of  exterior 
and  interior  lighting.  The  Engineer  Department  is  installing  the 
poles  and  the  outside  leads  to  and  about  tne  post  from  the  12-inch 
battery's  electrical  plant,  while  the  Quartermaster's  Department  is 
furnishing  the  lamps  and  interior  wiring. 

Money  statement. 

Amount  allotted  during  fiscal  year $2,800.00 

July  1, 1901,  balance  unexpended  and  available 2,900.00 

Remedy vng  dampness  in  maga/zvneNo.  jf,  12-vnch  battery. — ^This  work 
consisted  in  raising  the  floor  and  building  interior  detached  ceiling  and 
walls  of  lead  and  brick,  respectively.  This  particular  magazine  is 
being  used  in  an  experiment  to  determine  the  practicability  of  arti- 
ficiallv  drying  the  atmosphere  contained,  to  which  reference  is  m^de 
elsewhere. 

Money  8ta;tement. 

Amount  allotted  durinff  fiscal  year IdOO.OO 

May  27, 1901,  amount  aeposited  to  credit  of  Treasurer  United 

States 10.25 

June  30,  1901,  amount  expended  during  the  fiscal  year 599. 75 

000.00 

Doorefor  magazmes^  etc.^  IS-inch  and  lO-vnch  batteries. — ^Each  mag- 
azine is  to  be  provided  with  double  doors  and  each  shell  room  with  a 
single  door.  Doors  have  been  hung  at  marine  No.  1,  12-inch  bat- 
tery, and  some  of  the  ironwork  for  tne  other  doors  has  been  completed. 
In  each  case  the  doors  are  designed  to  be  screwed  up  against  stop 
faced  with  rubber  so  as  to  make  the  openings  pracucaUy  air-tight 
whenever  desired. 

Money  statement. 

Amount  allotted  during  fiscal  year 1625.00 

June  30, 1901,  amount  expended  during  fiscal  year 21. 80 

July  1,1901, balance  unexpended 603.20 

July  1.1901,  outstanding  ImbiUties 110.45 

July  1, 1901,  balance  available 492.75 
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Doors  for  magazmes^  etc.^  S-inch  hattery, — ^The  work  upon  these 
doors  has  not  yet  been  begun.  The  doors  will  be  similar  to  those 
above  described  of  the  10-inch  and  12-inch  batteries. 

Money  atatement. 

Amount  allotted  daring  fiscal  year $275.00 

July  1, 1901,  balance  unexpended  and  avidlable 275.00 

Preservation  <md  repair  of  fortificaiions. — Shore  protection,  15- 
pounder  battery:  A  change  in  the  lagoon  shore  line  permitted  storm 
waves  to  attack  the  beach  in  the  vicmity  of  the  15-pounder  battery, 
which  beach  receded  until  the  slopes  proper  were  attacked.  A  small 
concrete  sea  wall,  extended  at  either  end  by  broken  brick  and  mortar 
debris,  in  all  318  feet  in  length,  was  constructed  with  satisfactory 
results. 

Repairs  to  slopes:  From  time  to  time  the  slopes  have  been  injured 
by  cattle  and  by  heavy  rains.  All  injuries  have  been  repaired  and 
the  slopes  are  now  in  good  condition. 

Care  of  torpedo  material:  The  torpedo  plant  and  material  received 
most  careful  attention  in  the  way  of  rej)airs  and  application  of  preserva- 
tives. It  was  transferred  to  the  artillery  in  excellent  condition  on 
Mav27, 1901. 

Care  of  and  repairs  to  plant:  All  construction  plant  was  maintained 
in  good  order  so  as  to  be  serviceable  when  new  work  is  begun.  Instru- 
ments and  electrical  plant  in  the  possession  of  the  artillery  were 
repaired  as  reauired.  The  rotary  transformer,  which  had  been  dam- 
aged by  an  explosion  in  1899,  was  repaired  by  its  makers  in  St.  Louis. 
Various  and  sundry  repairs  were  made  to  windows  and  doors,  drain- 
age systems,  fire  boxes,  boilers,  stacks,  etc.  A  ceiling  was  placed  in 
the  casemate  occupied  by  the  rotary  transformer.  The  origmal  ceil- 
ing had  been  destroyed  in  the  fire  following  the  explosion  of  1899. 

Remedying  dampness  in  magazines:  Under  an  allotment  of  $100  an 
experiment  is  under  way  to  ascertain  the  practicability  of  artificially 
drying  a  magazine  at  reasonable  cost.  The  work  has  not  proceeded 
far  enough  to  determine  the  results  of  this  experiment,  which  involves 
the  practical  sealing  of  the  magazine  and  the  drying  with  calcium 
chloride. 

Money  statement, 

July  1,  1900,  balance  unexpended... $4,430.23 

Amount  allotted  during  fiscal  year 7, 465. 00 

11,895.23 
June  30,  1901,  amount  expended  during  fiscal  year 4, 183. 74 

July  1,  1901,  balance  unexpended 7, 711. 49 

July  1,  1901,  outstanding  liabilities 1,157.90 

July  1,  1901,  balance  available 6,553.59 

Sujn>liesfor  seacoast  defense. — From  time  to  time  electrical  supplies 
were  furnished  on  approved  requisitions  submitted  by  the  acting  engi- 
neer oflScer. 

Money  statement. 

July  1, 1900,  balance  unexpended $600. 00 

June  30,  1901,  amount  expended  during  fiscal  year 117. 00 

July  1,  1901,  balance  unexpended 483. 00 

July  1,  1901,  outstanding  liabilities 141.73 

July  1,  1901,  balance  available \       341.27 
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3  Q. 

DEFENSES  OF  MOBILE  AND  MISSISSIPPI  SOUND. 

Officer  in  charge,  Maj.  William  T.  Bossell,  Corps  of  Engineers; 
assistant,  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers,  from 
January  26  to  April  6, 1901;  Division  Engineer,  Col.  Peter  C.  Hains, 
Corps  of  Engineers. 

Morta/r  lattery. — The  approved  project  provides  for  the  consti-uction 
of  a  battery  for  eight  12-inch  B.  L.  steel  mortars,  at  an  estimated  cost 
of  $140,000,  subsequently  increased  by  115,000. 

At  the  beginning  of  the  fiscal  year  a  small  amount  of  concrete 
remained  to  be  placed,  and  the  sand  parapet  and  a  few  minor  details 
were  incomplete. 

During  the  fiscal  year  5,355  cubic  yards  of  sand  were  hauled  from 
the  Sana  pit  by  locomotive  and  placed  in  sand  parapet  by  means  of 
Lidgerwood  cable  way,  comoleting  the  sand  filling,  the  whole  amount- 
ing to  45,993  cubic  yards.  Observation  stations  with  stairways  leading 
to  them  were  constructed,  containing  116.1  cubic  yards  of  concrete, 
completing  the  concrete  work,  the  whole  amounting  to  11,225.9  cubic 
yards,  using  12,911  barrels  or  Portland  cement,  5,744  cubic  yards  of 
sand,  8,970.5  cubic  yards  of  gravel,  and  509  cubic  yards  (net)  of  stone, 
including  4,804  square  yards  of  granolithing.  The  sand  parapet  ana 
slopes  in  rear  of  pavement,  9,367  square  yards,  were  graded,  covered 
with  clay,  and  soaded;  thickness  of  clay  covering  steep  slopes,  1  foot; 
flat  slopes,  6  inches,  except  in  rear  of  battery,  where  it  was  very  light. 
Clay  was  purchased  for  tnis  work,  2,076.5  cubic  yards;  and  Bermuda 
sod,  1,923.8  cubic  yards.  The  refuse  from  the  sod  was  used  in  part  as 
a  substitute  for  clay.  The  work  of  sodding,  though  recently  com- 
pleted, gives  promise  of  verjr  gratifying  results.  Clay  was  obtained 
from  a  distance  of  about  61  miles;  sod,  125  miles;  gravel  for  concrete, 
130  miles;  the  gravel  having  to  be  washed  and  screened  before  loading 
on  barges. 

The  installation  of  the  electric  plant  was  completed;  mouthpieces 
and  name  plates  placed  on  speaking  tubes;  doors  and  all  ironwork 
repainted  and  locks  placed  on  doors;  copper  hoods  placed  over  all  out- 
side doors  and  over  ventilators  at  entrance  to  air  spaces;  down  spouts 
of  copper,  with  iron  guards  at  platform  level,  installed;  perforated  iron 
covers  placed  over  drain  openings;  manholes  for  electric  cable  and 
wells  for  engine  exhaust  and  boiler  feed  covered  with  movable  cast-iron 
plates;  system  of  trolleys  completed.  A  bar  bed- wire  fence  1,463  linear 
feet  long  was  built  round  the  battery,  stiles  placed  at  suitable  intervals, 
and  all  painted.  Plank  walks  aggregating  677  feet  in  length  were  built 
at  the  foot  of  slopes  in  rear. 

The  lower  portions  of  the  mortar  carriages,  assembled  to  the  height 
of  the  loading  platforms,  were  cleaned.  Construction  plant  has  been 
removed  and  stored,  sodded  slopes  of  the  battery  repaired,  and  weeds 
removed. 

The  work  of  the  Engineer  Department  on  this  battery  was  practi- 
cally completed  at  the  end  of  February,  1901,,  and  the  battery  was 
transferred  to  the  artillery  on  May  20,  1901.  The  firing  apparatus 
remains  to  be  installed  and  the  ground  at  the  foot  of  the  slopes  pro- 
tected against  washouts. 

Digitized  by  LjOOQIC 


APPENDIX    3 FORTIFICATIONS.  837 

Money  statement, 

July  1,  1900,  balance  unexpended $11,230.89 

Amount  allotted  during  fiscal  year 15, 000. 00 

Amount  transferred  from  6-inch  battery 1,250.00 

27,480.89 

June  30,  1901,  amount  expended  during  fiscal  year $22, 748. 09 

Amount  withdrawn  from  allotment  of  $15,000 2, 000. 00 

24,748.09 

July  1,  1901,  balance  unexpended 2,732.80 

July  1,  1901,  outetanding  liabilities 219.39 

July  1,  1901,  balance  available 2,513.41 

Battery  for  two  12-inch  rifles. — ^The  approved  project  provides  for 
the  construction  of  two  emplacements  for  12-inch  a.  h.  rifles,  mounted 
on  disappearing  carriages,  at  an  estimated  cost  of  $160,000. 

At  the  beginning  of  the  fiscal  year  the  battery  was  completed  and 
had  been  transferred  to  the  artillery.  During  the  fiscal  year  the  base 
circle  in  west  emplacement  was  raised  to  enable  ordnance  mechanics  to 
make  repairs  and  reset,  the  railroad  trestle  leading  to  wharf  removed, 
rubber  gaskets  placed  on  junction  and  switch  boxes  of  electric  plant  to 
render  them  impervious  to  moisture,  the  electric  plant  was  cared  for 
and  storage  battery  charged  until  October,  1900,  after  which  it  was 
cared  for  and  operated  by  the  artillery. 

Money  statement. 

July  1, 1900,  balance  unexpended $506.21 

June  30,  1901,  amount  expended  during  fiscal  year $452. 85 

Unexpended  balance  turned  back  into  the  Treasury 53. 36 

506.21 

Battery  commander^ s  station, — ^An  allotment  was  made  by  indorse- 
ment of  the  Chief  of  Engineers,  dated  September  27,  1900,  of  16,000 
from  appropriation  for  ''Gun  and  Mortar  Batteries,"  act  of  May  25, 
1900,  to  be  applied  to  the  construction  of  battery  commander's  station 
for  12-inch  battery.  Plans  and  specifications  for  the  construction  of 
this  station  were  prepared  by  this  office  and  submitted  to  the  Chief  of 
Engineers,  but  owing  to  the  artillery  bringing  up  the  question  as  to 
the  size  of  the  instrument  room,  location  of  the  tower,  etc.,  action  has 
been  suspended  pending  a  decision  by  the  artillery  board.  At  the  end 
of  the  fiscal  year  the  matter  is  still  in  abey^ance. 

Emplacements  for  6-inch  guns, — ^The  approved  project  provides  for 
the  construction  of  emplacements  for  two  6-inch  quick-fire  guns, 
mounted  on  disappearing  carriages,  at  an  estimated  cost  of  $55,000, 
subsequently  increased  by  $15,000. 

At  the  beginning  of  tne  fiscal  year  most  of  the  materials  required 
for  construction  had  been  received,  the  concrete  work  was  about  com- 
pleted^ and  the  greater  part  of  the  concrete  framing  removed. 

During  the  fiscal  year  concrete  stairways  with  cast-iron  treads  were 
constructed  on  flanks  and  in  passageways  leading  from  platforms  into 
the  interior.  Pavements  in  rear  were  finished  and  granolithed,  com- 
pleting concrete  work,  the  total  amount  in  battery  being  4,379  cubic 
yards,  using  5,264  barrels  of  Portland  cement,  2,203  cubic  yards  of 
sand,  3,148  cubic  yards  of  gravel,  and  85  cubic  yards  (net)  of  broken 
stone.     Sand  for  the  parapet  was  hauled  from  sandpit  by  an  8-ton 
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locomotive  and  cars,  5,611  cubic  yards  being  filled  in  the  parapet, 
which  was  then  sodded  with  285  cubic  yards  of  Bermuda  grass,  cover- 
ing an  area  of  2,012  square  yards.  The  grass  was  fertilized  with 
cotton-seed  meal.  Split-tile  drains  were  laid  m  sodded  slopes.  Ammu- 
nition cranes,  trolleys,  and  troUey  beams,  with  triplex  blocks  and  all 
fixtures  complete,  were  installed.  The  electric  plant  was  also  installed, 
consisting  of  a  General  Electric  Company  20-kilowatt  generator 
direct  coupled  to  an  automatic  9  by  7  inch  engine  of  marine  type,  a 
vertical  boiler  jacketed  with  asbestus  cover,  a  60-cell  lead  chloride 
storage  battery  with  a  normal  discharge  of  40  amperes,  a  combination 
switchboard,  tnree  ventilating  fans  for  magazines  and  dynamo  room, 
iron-armored  conduit  concealed  in  concrete  ceiling,  junction  boxes, 
wire,  lamp  fixtures,  etc.  All  wiring  is  in  iron-armored  conduit  and 
all  lamp  fixtures  are  moisture  proof  with  steam-tight  globe  and  ffuard 
fixtures,  and  brass-enameled  shades  in  magazines,  shot  rooms,  and  gal- 
leries. Cables  were  laid  in  12-inch  conduit  from  switchboard  in 
dynamo  room  to  a  manhole  directly  in  rear  and  thence  in  smaller 
conduit  to  8-inch  and  15-pounder  batteries,  which  are  supplied  with 
electric  power  from  this  battery.  Chain  ammunition  hoists  are  pro- 
vided with  electric  driving  machinery,  but  are  so  arranged  that  hand 
power  can  be  substituted  if  desired.  A  steel  platform  with  stairway 
was  erected,  forming  a  means  of  communication  between  the  loading 
platforms,  and  chain  railing  was  placed  along  rear  of  platforms  and 
at  stairways.     Steel  doors  were  hung  in  passageways  leading  from 

i)latforms.  Copper  hoods  were  placed  over  exterior  doors  and  venti- 
ator  caps  at  all  openings  leading  into  the  air  spaces.  Mouthpieces  and 
name  plates  were  placed  on  speaking-tube  svstem,  completing  same. 
Drains  in  the  interior  were  covered  with  perforated  covers.  Ststions 
of  the  old  work  interfering  with  line  of  fire  were  leveled  oflf.  All 
wood  and  iron  work  was  painted,  using  cork  paint  for  ceiling  beams. 
Very  thin  grout  was  applied  to  all  the  walls  to  diminish  their  porosity, 
producing  a  more  uniform  color  and  also  improving  the  surface  of 
walls. 

Work  on  these  emplacements  was  practically  completed  at  the  end 
of  February,  1901,  and  they  were  turned  over  to  the  artillery  May 
20,  1901.  The  plant  used  in  their  construction  was  then  taken  down 
and  stored. 

Money  statement. 

July  1, 1900,  balance  unexpended $14, 929. 91 

June  30, 1901,  amount  expended  during  fiscal  year $11, 172. 27 

Amount  transferred  to  mortar  battery 1, 250.  GO 

Amount  turned  back  into  Treaaury 2,000.00 

14,422.27 

July  1, 1901,  balance  unexpended 607. 64 

July  1,1901,  outstanding  babilities 83.75 

July  1, 1901,  balance  available 473.89 

Mcnmtmg  carriagea  an  en^lacement%  for  two  6-mch  guns. — By 
indorsement  of  the  Chief  of  Engineers,  dated  June  19,  1901,  an  allot- 
ment of  $750  was  made  from  appropriation  for  "Gun  and  Mortar 
Batteries,"  act  of  March  1,  1901,  for  mounting  carriages  on  two 
emplacements  for  6-inch  guns. 

jErnplacements  for  i/voo  IS-pounder  rapid-fire  guns. — ^The  approved 
project  provides  for  the  construction  of  emplacements  for  two  15- 
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pounder  rapid-fire  guns  on  balanced-pillar  moants,  at  an  estimated 
cost  of  $10,000. 

Work  on  this  battery  was  commenced  in  the  early  part  of  Septem- 
ber, 1900,  the  Chief  of  Engineers  having  made  an  allotment  of  $10,000 
from  appropriation  for  "Gun  and  Mortar  Batteries,"  act  of  May  25, 
1900,  for  the  purpose.  The  plant  used  in  the  construction  of  the  6- 
inch  battery  was  also  used  on  this  battery.  It  was  necessary  to 
extend  the  railroad  track  but  a  short  distance,  by  meAns  of  which  con- 
crete and  all  other  materials  were  transported  to  the  battery  site.  On 
this  aeeount  and  because  there  was  a  small  surplus  of  material  pur- 
chased for  the  6-inch  battery,  the  cost  of  the  15-pounder  emplace- 
ments was  considerably  less  than  it^  would  otherwise  have  been. 
There  was  788  cubic  yards  of  material  excavated  for  foundations, 
which  was  placed  in  the  sand  parapet.  The  total  amount  of  concrete 
placed  was  733.4  cubic  yards,  using  1,005  barrels  of  Portland  cement. 
399  cubic  yards  of  sand,  and  554  cubic  yards  of  gravel.  In  the  sand 
parapet  was  placed  1,376  cubic  yards  of  sand,  588  cubic  yards  of 
whicn  was  hauled  from  tiie  sandpit  about  one-fourth  mile  distant,  and 
the  whole  parapet  was  then  covered  with  892  square  yards  of  Bermuda 
sod  procured  in  the  vicinity. 

The  magazines  are  lighted  by  electricity,  current  being  supplied 
from  the  6-inch  battery  through  a  lead-covered  cable  515  feet  long 
laid  in  a  6-inch  conduit.  All  wiring  is  in  conduit  buried  in  concrete 
walls.  All  parts  of  the  batterv  have  sufficient  slopes  for  draining. 
The  magazines  and  counterweight  wells  drain  into  the  areaways,  whicn 
in  turn  are  drained  by  8-inch  conduit  to  the  front  of  the  littery, 
where  their  ends  are  built  into  a  block  of  concrete.  A  similar  dram 
on  each  flank  conveys  the  water  from  the  pavement  in  rear.  Air 
spaces  extending  above  the  level  of  ceilings  were  built  in  all  thick 
walls  adjacent  to  magazines.  A  waterproof  course,  consisting^  of  three 
thicknesses  of  tarred  felt  laid  separately  in  hot  asphalt  and  draining 
into  the  air  spaces,  was  put  in  the  concrete  above  ceiling.  All  wood 
and  iron  work  was  painted,  cork  paint  being  used  on  ceiling  beams. 
A  gravel  walk  was  built  in  rear  of  battery  and  the  ground  in  the  imme- 
diate vicinity  graded.  The  site  of  battery  was  inclosed  in  a  barbed- 
wire  fence  480  feet  long,  with  stiles  at  convenient  intervals,  the  whole 
being  painted. 

Work  of  the  Engineer  Department  on  these  emplacements  was  prac- 
tically conrpleted  in  the  latter  part  of  February,  1901,  and  they  were 
transferred  to  the  artillery  on  May  20, 1901. 

Money  statement. 

Amount  allotted  during  fiscal  year 110,000.00 

June  30,  1901,  amount  expended  during  fiscal  year |6,.025. 82 

Amount  turned  back  into  Treasury 3,500.00 

9,626.82 

July  1, 1901,  balance  uuezpended • ••• 474.18 

Julyl,  1901,  outBtoiding  liabiiities 12.50 

July  1,  1901,  balance  available 461.68 

Preservation  a/nd  repai/r  of  foriAfioatums. — ^At  the  beginning  of  the 
fiscal  year  there  was  a  balance  unexpended  of  allotments  preyiously 
made  amounting  to  $2,518.61.  By  letter  of  the  Chief  of  Engineers 
dated  March  16, 1901,  an  allotment  of  $100  was  made  from  the  appro- 
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priation  for  "Preservation  and  Repair  of  Fortifications,"  act  of  May 
25,  1900,  for  care  of  torpedo  material.  By  indorsement  of  the  Chief 
of  Engineers,  dated  May  17, 1901,  allotment  was  made  from  appropri- 
ation for  "Preservation  and  Repair  of  Fortifications,"  act  March  1, 
1901,  as  follows: 

For  necessary  misceUaneous  repairs  at  one  site $2,275.00 

For  necessary  miscellaneous  repairs  at  another  site 525.00 

During  the  fiscal  year  permanent  bench  marks  were  established  at  all 
the  batteries,  the  elevations  being  cut  in  the  concrete.  At  the  8-inch 
battery  1,098  linear  feet  of  barbed-wire  fence  were  built  along  the 
front  and  flanks  to  protect  the  sodded  slopes  from  cattle.  Stiles  were 
placed  at  suitable  intervals  and  painted.  The  interior  of  this  battery- 
was  painted  with  white  asbestine  and  the  superior  slopes  with  green 
asbestine  paint.  Gutter  drains  were  cut  along  the  front  edge  of  the 
concrete  parapet  and  connected  with  drains  or  split  terra  cotta  sewer 
pipe  leading  to  the  foot  of  the  sodded  slopes.  The  4.7-inch  and 
16-pounder  batteries  at  this  place  were  also  inclosed  by  863  linear  feet 
of  Darbed-wire  fence.  All  wood  and  iron  work  of  these  two  batteries 
and  of  the  8-inch  and  12-inch  batteries  was  repainted,  sodded  slopes 
repaired,  and  weeds  removed  therefrom. 

in  November,  1900,  and  again  in  May,  1901,  all  submarine-mine 
material  on  hand  was  inspected  and  measures  taken  to  insure  it?  pres- 
ervation. The  delicate  instruments  were  removed  from  their  airtight, 
copper-lined  boxes,  cleaned,  dried,  and  repacked,  and  the  boxes  resesded. 
A  mixture  of  white  lead,  tallow,  and  beeswax  was  applied  to  a  part  of 
the  material,  and  paint  to  other  parts.  Rope  and  articles  of  like  char- 
acter were  thoroughly  aired  and  dried.  Cable  tank  was  drained,  cables 
tested,  the  ends  of  cable  reinsulated,  and  the  tank  refilled.  The  lock 
on  door  of  casemate  where  this  material  was  stored  having  been  broken 
by  some  unknown  person,  a  night  watchntian  was  employed  there  and 
remained  on  duty  from  March  20  to  May  31, 1901,  his  services  being 
paid  for  from  funds  allotted  for  care  of  torpedo  material.  Also  addi- 
tional daily  visits  were  made  to  the  torpedo  casemate.  All  submarine- 
mine  material  at  this  post  was  transferred  to  the  artillery  garrison  on 
June  15,  1901. 

The  sea  slope  of  shore  protection  along  northern  beach  was  repaired, 
using  592  tons  of  rock  and  80  barrels  of  rejected  cement,  distributed 
where  needed  with  small  lighters. 

At  another  site:  Latrine  vault  of  old  fort  was  filled  with  sand; 
debris  removed  from  dry  ditch  and  the  drain  for  same  cleaned;  wind- 
mill and  pump  repaired;  rubbish  removed  from  parade,  and  some 
grading  done.  At  the  8-inch  battery  weeds  were  removed  from  sodded 
slopes,  an  additional  drain  constructed,  and  slopes  in  rear  repaired. 
Riprap  of  sea  wall  was  repaired  and  slopes  restored. 

Money  statement. 

July  1,  1900,  balance  unexpended $2,518.61 

Amount  allotted  during  fiscal  year 2,900.00 

5,418.61 
June  80, 1901,  amount  expended  during  fiscal  year 1,853.41 

July  1,  1901,  balance  unexpended 3,565.20 

Julyl,  1901,  outstanding  liabilities 41.09 

July  1, 1901,  balance  available 3,524.11 
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Shore  protection, — Under  a  contract  dated  November  1^  1899,  with 
W.  Chase  Spotswood,  of  Mobile,  Ala.,  for  the  construction  of  from 
800  to  1,000  linear  feet  of  shore  protection,  to  be  completed  June  30, 
1900, 370  linear  feet  of  this  shore  protection  had  been  completed  and  the 
mattress  sunk  for  an  additional  distance  of  155  linear  feet  at  the  begin- 
ning of  the  fiscal  year,  the  contract  not  being  completed  on  account  of 
excessive  high  waters  prevailing  in  the  rivers  of  Alabama,  from  whence 
the  material  for  construction  was  secured.  An  extension  of  the  con- 
tract for  thirty  days  was  granted  by  the  Chief  of  Engineers,  by  indorse- 
ment dated  June  16,  1900,  and  under  this  extension  556  linear  feet  of 
shore  protection  and  83  linear  feet  of  riprap  ending  was  constructed, 
containing  901|  cubic  yards  of  stone  ana  l,075f  square  yards  of  mat- 
tress, completing  the  work  on  the  north  beach  and  making  a  continu- 
ous sea  wall  from  the  old  Engineer  wharf  eastward  to  the  Quarantine 
wharf,  the  entire  length  being  3,704  linear  feet,  including  the  riprap 
ending. 

There  being  a  balance  of  $3,294.27  from  allotment  made  by  letter  of 
the  Chief  of  Engineers  dated  August  8, 1898,  for  construction  of  shore 
protection  at  one  of  the  sites  after  completion  of  the  work  at  that  place 
as  above,  authority  was  requested  and  was  granted  by  indorsement  of 
the  Chief  of  Engineers  dated  October  9,  1900,  to  apply  these  funds  to 
the  construction  of  about  200  linear  feet  of  shore  protection  at  another 
site  in  the  neighborhood  of  site  of  the  15-pounder  batteiy  there,  where 
the  shore  had  suffered  somewhat  from  erosion  during  the  heavy  storms 
prevailing  in  the  summer  of  1900.  Proposals  for  this  work,  to  be 
opened  November  11,  1900,  were  invited,  but  no  bids  were  received, 
due  to  the  fact  that  the  water  was  too  cold  at  that  time  for  laborers  to 
work  in  it.  Proposals  were  again  invited,  and  two  were  received  and 
opened  in  this  office  on  June  13,  1901.  Contract  was  awarded  to 
W.  Chase  Spotswood,  of  Mobile,  Ala.,  and  has  been  prepared  and  for- 
warded to  the  Chief  of  Engineers  for  approval. 

Money  statement. 

July  1,  1900,  balance  unexpended $7,683.60 

June  30,  1901,  amount  expended  during  fiscal  year 4, 638. 62 

July  1,  1901,  balance  unexpended ". 2,944.98 

July  1,  1901,  outstanding  liabilities 3.60 

July  1,  1901,  balance  available 2,941.38 

Supplies  for  coast  defenses. — By  letter  of  the  Chief  of  Engineers 
dated  June  7, 1900,  $600  was  allotted  from  appropriation  for  *' Supplies 
for  Sea  Coast  Defenses,"  act  of  May  25, 1900,  for  the  purchase  of  mate- 
rial to  be  supplied  by  the  Engineer  Department  for  the  service  of  the 
coast  artillery  during  the  fiscal  year  1901. 

One  hundred  dollars  of  this  monej'  was  drawn  from  the  Treasury, 
of  which  $86.29  was  expended  in  repairing  boiler  and  replacing  posi- 
tive groups  with  new  ones  in  electric  plant  of  12-inch  battery. 
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3  R. 

DEFENSES  OF  NEW  ORLEANS,  LOUISIANA,  AND  OF  SABINE  PASS, 

TEXAS. 

Officers  in  charge,  Lieut.  Col.  Henry  M.  Adams,  Corps  of  Engi- 
neers, until  June  8,  1901,  after  which  date  Lieut.  Edward  M.  Adams, 
Corps  of  Engineers,  was  in  temporary  charge;  assistant,  Lieut. 
Edward  M.  Aoams,  Corps  of  Engineers,  from  September  17,  1900,  to 
June  8,  1901;  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of 
Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  otates 
Army,  retired),  until  April  30,  1901. 

NEW  ORLEANS,   LA. 

Empldcements  for  two  IS-pounder  ra^pidrjire  guns^  first  battery^  Site 
No.  1. — Work  on  these  emplacements  was  commenced  on  December 
28, 1898,  with  funds  allotted  from  the  appropriation  for  ^^Gun  and 
Mortar  Batteries,"  act  of  July  7, 1898.  At  the  beginning  of  the  fiscal 
year  the  emplacements  were  practically  completed,  with  the  exception 
of  the  gun  platforms,  which  awaited  tne  arrival  of  the  mounts. 

The  guns  were  delivered  at  the  battery  on  September  19, 1900,  and 
during  October  the  outer  base  castings  were  placed  and  platforms 
completed.  The  guns  were  mounted  dv  the  troops.  Report  of  the 
completion  of  the  battery  was  made  on  November  2,  1900,  and,  under 
orders  of  the  Secretary  of  War,  dated  December  24,  1900,  it  was 
transferred  to  the  care  of  the  garrison  on  January  17, 1901.  The  sum 
of  $24,500  was  expended  on  these  emplacements. 

Money  statement. 

Julyl,  1900,  balance  unexpended $788.08 

June  80,  1901,  amount  expended  during  fiscal  year 788.08 

Emplacements  for  two  IB-pownder  rapid-fire  gvm^  second  hcMery. — 
An  allotment  of  $10,000  for  the  construction  of  this  battery  was  made 
June  16,  1900,  from  appropriation  for  "Gun  and  Mortar  Batteries," 
act  of  May  25,  1900.  The  site  selected  was  occupied  by  old  concrete 
platforms  originally  constructed  for  15-inch  smooth-bore  guns.  The 
greater  part  of  this  concrete  was  allowed  to  remain  in  place  as  a  founda- 
tion. Work  was  commenced  on  June  25, 1900,  and  in  September,  1900, 
the  emplacements  were  completed  with  the  exception  oi  the  gun  plat- 
forms, which  can  not  be  finished  until  the  bottom  castings  of  the  mounts 
are  received.  The  guns  and  carriages  have  not  been  received.  The 
sum  of  $9,708.28  has  been  expended  on  these  emplacements,  and  (291.72 
remains  available  for  finishing  the  platforms. 

Moriey  stateimefnt. 

Jtineie,  1901,  amount  allotted $10,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 9,708.28 

Julyl,  1901,  balance  unexpended  and  available 291.72 

Emplacements  for  four  6-inch  rapid-fire  guns. — On  November  9, 1900, 
a  provisional  allotment  of  ^0,000  was  made  from  the  appropriation 
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for  "  Gun  and  Mortar  Batteries,"  act  of  May  25, 1900,  for  constructing 
two  emplacements  for  6-inch  rapid-fire  guns  on  Ordnance  Department 

()edestal  mounts,  in  accordance  with  type  drawings  to  be  rurnished 
ater.  This  amount  was  withdrawn  on  April  23,  1901.  and  instruc- 
tions were  received  to  submit  plans  and  estimates  for  lour  emplace- 
ments in  accordance  with  the  type  plans  received  at  about  the  same 
time.  Preliminary  to  the  preparation  of  plans  an  allotment  of  $340 
was  made  April  27, 1901,  from  the  appropriation  for  *'  Gun  and  Moitar 
Batteries,"  act  of  March  1,  1901,  for  making  borings  at  the  site 
proposed. 

Plans  and  estimates  were  submitted  on  May  10,  and  were  approved 
on  Mav  17,  1901.  The  sum  of  $80,000  was  allotted  on  the  latter  date 
from  tne  appropriation  for  "  Gun  and  Mortar  Batteries,"  act  of  March 
1,  1901. 

Preparations  for  the  construction  of  two  of  the  emplacements,  which 
will  be  located  on  land  now  owned  by  the  United  States,  have  been 
made.  Materials  have  been  ordered,  and  work  was  commenced  on 
June  10, 1901.  The  site  has  been  cleared,  pile  driver  and  railroad  par- 
tially constructed,  a  water  supply  arranged,  and  part  of  the  construc- 
tion plant  moved  to  the  site. 

The  construction  of  the  other  two  emplacements  will  be  deferred 
until  title  is  acquired  to  the  proposed  site. 

Money  statement. 

April27,  1901,  amount  allotted $340.00 

May  17,1901,  amount  allotted 80,000.00 

80,340.00 
June  30,  1901,  amount  expended  during  fiscal  year 673. 30 

July  1,  1901,  balance  unexpended 79,666.70 

July  1,  1901,  outstanding  liabilities 1,507.44 

July  1,  1901,  balance  available 78,159.26 

Range  and  position  finders. — With  an  allotment  of  $8  made  Decem- 
ber 1,  1900,  from  the  appropriation  for  **Gun  and  Mortar  Batteries," 
act  of  July  7,  1898,  iron  hand  rails  were  placed  upon  the  platforms  of 
the  base-end  stations  in  December,  1900. 

Money  sta^^emerU. 

December  1, 1900,  amount  allotted 18.00 

June  30,  1901,  amount  expended  during  fiscal  year 8. 00 

Sites  for  fortifications. — On  December  8,  1900,  $250  was  allotted 
from  the  appropriation  for  "Sites  for  Fortifications  and  Seacoast 
Defenses,"  acts  of  June  6,  1896,  May  7,  1898,  and  March  3,  1899,  for 
the  purchase  of  a  tract  of  land  adjoining  the  present  reservation,  to 
be  used  as  a  site  for  emplacements  for  6-inch  rapid-fire  ?uns. 

The  title  papei-s  to  tne  tract  were  examined  by  the  united  States 
district  attorney  for  the  eastern  district  of  Louisiana.  Upon  his  report 
the  Attorney-General  stated  that  the  owner  could  not  convey  an  accept- 
able title,  and  he  advised  acquisition  of  the  property  by  condemnation. 
This  has  not  yet  been  accomplished. 

A  report  was  submitted  March  26, 1901,  stating  what  additional  land 
should  be  acquired  for  all  defensive  purposes  at  this  locality. 
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Moiiey  BtatemenU 

Decembers,  1900,  amount  allotted $250.00 

July  30,  1901,  balance  unexpended 250.00 

Sea  waUs  <md  emhcmkments, — On  April  24,  1901,  an  allotment  of 
$2,400  was  made  from  the  appropriation  made  by  act  of  March  1, 
1901,  to  be  applied  to  repairing  and  raising  the  front  levee  on  the  river 
side  of  the  reservation. 

Preparations  for  executing  the  work  when  the  stage  of  water  in  the 
river  peimits  have  been  made.  The  land  outside  of  the  levee  has  been 
cleared  of  a  large  amount  of  drift  wood  and  drained  preparatory  to 
excavation  for  material. 

Money  statement. 

April  24,  1901,  amount  allotted $2,400.00 

June  30,  1901,  amount  expended  during  fiscal  year 75. 00 

July  1,  1901,  balance  unexpended 2,325.00 

July  1,  1901,  outstanding  liabilities 175.00 

July  1, 1901,  balance  available 2,150.00 

Pi'eservation  and  repair  of  fortifications. — On  June  9,  1900,  $4,500 
was  allotted  from  this  appropriation,  act  of  May  25, 1900,  to  be  applied 
to  the  fortifications  at  tins  locality  during  the  fiscal  year  ending  June 
30,  1901. 

To  repair  leaks  in  the  10-inch  gun  batterv,  7,694  square  feet  of  the 
superior  slope  were  removed  and  replaced  with  a  layer  of  concrete 
varying  from  6  inches  to  32  inches  in  thickness.  The  magazines  iiave 
since  teen  dry.  The  ironwork,  doors,  and  superior  and  interior  slopes 
of  this  battery  were  painted  and  magazines  were  whitewashed. 

The  superior  slope  of  the  8-inch  gun  battery  was  repaired  in  places, 
the  ironwork,  doors,  and  superior  and  interior  slopes  were  painted, 
magazines  whitewashed,  the  floor  at  the  entrance  was  sloped  for  drain- 
age, and  a  tile  drain  was  laid  leading  from  the  entrance  to  the  moat 

The  doors  and  superior  slope  of  the  first  15-pounder  gun  battery 
were  painted,  and  the  grass  was  cut  at  intervals. 

The  oflSce  building  was  weatherboarded,  shingled,  and  painted,  minor 
repairs  were  made  to  the  dynamo  plant,  the  wharf  was  repaired,  a 
survey  was  made  of  the  reservation,  and  the  engineer  property  was 
cared  for. 

On  May  20,  1901,  an  allotment  of  |1,500  was  made  from  the  appro- 
priation of  March  1, 1901,  to  be  applied  to  repairing  superior  slope  of 
the  8-inch  gun  battery,  earth  slopes  of  15-pounder  battery,  painting 
ironwork  of  batteries,  whitewashing  magazines,  caring  for  plant,  and 
miscellaneous  repairs  during  fiscal  year  ending  June  30,  1902. 

Money  statement. 

June  9,  1900,  amount  allotted $4,500.00 

May  20,  1901,  amount  allotted 1,500.00 

6,000.00 
JuneSO,  1901,  amount  expended  during  fiscal  year 4,500.00 

July  1,  1901,  balance  unexpended  and  available 1,500.00 

Chamging  loca;tion  of  electric-light  wires  and  poles. — On  September 
6,  1900,  an  allotment  of  $116  was  made  from  the  appropriation  for 
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Preservation  and  Repair  of  Fortifications,"  act  of  May  7,  1898,  for 
changing  the  location  of  the  poles  and  restringing  the  electric-light 
wires  rendered  necessary  by  tne  construction  of  new  buildings  for  the 
Quartermaster's  Department.  This  work  was  completed  during  the 
month  of  September,  1900,  at  a  cost  of  the  amount  allotted. 

Money  sta/tement. 

SeptemberB,  1900,  amount  allotted $116.00 

June  30,  1901,  amount  expended  during  fiscal  year 115.00 

Supplies  for  coast  defeases. — On  June  7,  1900,  an  allotment  of  $500 
was  made  from  this  appropriation,  act  of  May  25,  1900,  to  be  applied 
to  the  purchase  of  supplies  for  the  artillery  on  requisitions  duly 
approved  by  the  Chief  or  Engineers.  Five  reauisitions  for  electrical 
supplies  were  filled  during  the  year,  and  a  hood  and  collar  for  smoke- 
stacK  of  dynamo  house  were  purchaised  and  installed. 

Money  statemewt* 

June?,  1900,  amoimt allotted $500.00 

June  SO,  1901,  amount  expended  during  fiscal  year 369. 6S 

July  1,  1901,  balance  unexpended  and  available 130.32 

Emplacements  for  two  IB-pounder  rapidrfire  gtins^  Site  No.  S. — ^Work 
on  these  emplacements  was  commenced  December  28, 1898,  with  funds 
allotted  from  the  appropriation  for  *'Gun  and  Mortar  Batteries,"  act 
of  July  7, 1898.  At  the  beginning  of  the  fiscal  year  the  emplacements 
were  practically  completed  with  tne  exception  of  the  gun  platforms, 
which  awaited  the  arrival  of  the  mounts. 

The  guns  and  mounts  were  delivered  at  the  battery  on  September  22 
and  25,  1900,  and  during  October  the  outer  base  castings  were  set  and 
platforms  comj)leted.  The  guns  were  mounted  by  the  troops.  Report 
of  the  completion  of  the  battery  was  made  November  12,  1900,  and 
under  orders  of  the  Secretary  of  War,  dated  December  14,  1900,  it 
was  transferred  to  the  care  of  the  garrison  on  January  17, 1901.  The 
sum  of  $22,847.38  was  expended  on  this  battery. 

Mmiey  statement, 

July  1,  1900,  balance  unexpended $1,662.62 

November  17,  1900,  amount  restored  to  appropriation $1, 632. 27 

June  30,  1901,  amount  expended  during  nscal  year 20. 35 

1,662.62 

Preservation  and  repair  of  fortifications. — On  June  9,  1900,  $1,200 
was  allotted  from  this  appropriation,  act  of  May  25, 1900,  to  be  applied 
to  the  fortifications  at  tnis  locality  during  the  fiscal  year  ending  June 
30,  1901. 

The  ironwork  and  superior  slopes  of  the  8-inch  and  15-pounder  gun 
batteries  were  painted,  a  hood  and  collar  were  placed  on  smokesttusk, 
and  other  minor  repaii-s  were  made  to  the  dynamo  plant. 

Submarine-mining  material  was  received  and  stored  in  the  torpedo 
shed.  All  torpedo  material  was  overhauled,  inspected,  and  covered 
with  preservatives  twice  during  the  year. 

On  January  12,  1901,  an  allotment  of  $850  was  made  from  the  act 
of  May  25,  1900,  for  the  hire  of  watchmen,  and  on  June  5,  1901,  $90 
additional  was  allotted  from  the  act  of  Mav  7, 1898,  for  the  same  pur- 
pose.    Watchmen  were  employed  to  care  for  the  toi-pedo  material. 


Digitized  by  LjOOQIC 


846       BEPOBT   OF   THE   CHIEF   OF  ENGrCCBEBS,  U.  S.  ABMT. 

On  Majr  20, 1901,  $1,000  was  allotted  from  the  act  of  March  1, 1901, 
for  repairing  superior  slope  of  8-inch  gun  battery,  painting  ironwork 
of  batteries,  whitewashing  magazines,  caring  for  plant,  and  miscella- 
neous repairs  during  fiscal  year  1902. 

Money  statemerUs. 

OSNBRAL  BIPAIB8. 

July  1,  1900,  balance  unexpended $44.88 

JuneO,  1900,  amount  allotted 1,200.00 

May  20,  1901,  amount aUotted 1,000.00 

2,244.88 
June  80, 1901,  amount  expended  during  fiscal  year 1,244.88 

July  1, 1901,  balance  unexpended  and  available 1,000.00 

HIBB  OF  WATCHltSN. 

July  1, 1900,  balance  unexpended 990.00 

January  12,  1901,  amount  allotted 850.00 

Juned,  1901,  amount  allotted 90.00 

530.00 
June  30, 1901,  amount  expended  during  fiscal  year 440.00 

July  1, 1901,  balance  unexpended 90.00 

July  1,  1901,  outstanding  liabilities 45.00 

July  1,1901,  balance  available 45.00 

SABINE  PASS,  TEXAS. 

No  fortification  work  was  done  at  this  locality  during  the  fiscal  year. 
No  funds  were  available.  The  torpedo  material  purchased  in  1898  was 
cared  for  until  June,  1901,  when  it  was  transferred  to  Capt  C.  S. 
Rich6,  Corps  of  Engineers,  at  Galveston,  Tex. 


3S. 
DEFENSES  OF  GALVESTON,  TEX. 

Officer  in  charge,  Capt.  Charles  S.  Bich^,  Corps  of  Engineers; 
assistant,  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers,  since 
April  7,  1901;  Division  Engineers,  Col.  Henry  M.  Rotert,  Corps  of 
Engineers  (now  brigadier-general,  Chief  of  Engineers,  United  states 
Army,  retired),  to  April  80, 1901,  and  Col.  Amos  Stickney,  Corps  of 
En^neers,  since  May  9,  1901. 

Mortar  Batten/  m>.  i. — ^This  battery  is  designed  for  eight  12-inch 
mortars,  and  was  being  constructed  by  hired  labor  under  an  allotment 
from  the  appropriation  for  ^^  Gun  and  Mortar  Batteries,"  act  of  May  7, 
1898.    The  estmiated  cost  of  this  battery  was  (165,000. 

Work  was  be^n  on  this  battery  September  17, 1898,  and  the  condi- 
tion of  the  work  at  be^nnine  of  present  fiscal  year  was  as  follows: 
Foundation  and  sheet  piling  all  driven,  concrete  work  complete  except 
floor  pavements,  ffun  platforms,  and  observation  stations,  which  were 
left  until  after  tne  sand  fill  had  been  completed,  outside  plastering 
finished,  and  inside  plastering  finished  to  within  1  foot  of  floor  line. 
Ventilating  pipes,  hand  rails,  and  trolley  rails  in  place;  riprap  revet- 
ment was  being  placed  on  outside  of  sheet  piling;  sand  fill  completed. 
Eight  mortars  and  carriages  on  hand  not  mounted. 
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Up  to  September  8, 1900,  the  riprap  revetment  had  been  completed, 
and  1,367.32  cubic  yards  of  soil  nad  been  placed  on  slopes,  top,  and 
rear  of  battery,  and  gun  pits  graded  to  elevation  for  concrete  floors. 

The  hurricane  of  September  8, 1900,  washed  down  nearly  all  of  the 
sand  and  soil  protection,  also  sand  from  under  batteiy,  leaving  con- 
crete portion  of  battery  standing  on  plMng  witli  water  underneath. 
Sheet  piling  and  riprap  revetment  practically  all  carried  away.  Mor- 
tars and  carriages  on  hand  buried  in  sand. 

No  work  has  been  done  on  this  battery  since  the  hurricane  of  Sep- 
tember 8,  1900. 

Future  work  on  this  battery  will  be  conducted  in  connection  with 
appropriation  for  "Reconstruction  and  Repair  of  Fortifications,  Gal- 
veston, Tex." 

Amount  expended  on  this  battery  to  June  80, 1901,  $118,320.67. 

Money  statemerU. 

July  1, 1900,  balance  tinexi>eiided $18,878.21 

June30,  1901,  amount  expended  during  fiscal  year 12,198.78 

July  1,  1901,  balance  unexpended 6,679.43 

July  1,  1901,  outstandmg  liabilities 29.96 

July  1,  1901,  balance  available 6,649.47 

Two  emplcLcementa  for  IB-pounder  rapid-Jvre  guns^  hattery  No.  2. — 
This  battery  is  designed  for  two  16-pounder  rapid-fire  guns  on  pillar 
mounts,  and  was  constructed  by  hired  labor  under  an  aUotment  from 
the  appropriation  for  "  Gun  and  Mortar  Batteries,"  act  of  July  7, 1898. 
The  estimated  cost  of  the  work  was  f  15,000. 

Work  on  this  battery  was  beeun  January  9, 1899,  and  the  condition 
of  the  work  at  the  beginning  of  the  present  fiscal  year  was  as  follows: 
Battery  complete,  except  concrete  work  for  gun  castings  and  blast 
surfaces;  riprap  protection  partly  placed.  Kiprap  protection  was 
completed  during  the  month  of  August,  1900;  also  guns  and  equip- 
ment received. 

The  hurricane  of  September  8, 1900,  washed  away  the  sheet  piling 
and  riprap  revetment,  sand  and  earth  protection,  and  sand  from  under 
battery,  leaving  concrete  portion  of  battery  standing  on  piling  with 
water  underneath. 

No  work  has  been  done  on  this  battery  since  the  hurricane  of  Sep- 
tember 8,  1900.  Future  work  on  this  battery  will  be  conducted  in 
connection  with  appropriation  for  ''Reconstruction  and  Repair  of 
Fortifications,  Galveston,  Tex." 

Amount  expended  on  this  battery  to  June  30, 1901,  $13,116.69. 

Money  statement. 

July  1,  1900,  balance  unexpended $1,809.40 

June  30,  1901,  amount  expended  during  fiscal  year 1,426.09 

July  1,  1901,  balance  unexpended x.         383.31 

Battery  commamler^s  station  for  lO-inch  hattery  No,  1, — An  allotment 
of  $2,000  was  made  on  July  16,  1900,  for  the  construction  of  this  sta- 
tion. All  material  had  been  contracted  for  and  part  delivered  up  to 
September  7,  1900.  The  hurricane  of  September  8,  1900,  washed 
away  all  the  material  and  no  further  attempt  was  made  to  construct 
this  station,  and  funds  in  hand  were  deposited  to  the  credit  of  the 
appropriation. 
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Money  stoitemeiiL 

Amount  allotted  July  16,  1900 $2,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 233-  86 

June  30,  1901,  amount  deposited  with  Treasurer  of  the  United 

States 1,766.16 

2,000.00 

Preservation  and  repair  offortifimtions. — ^The  balance  on  hand  Jul^ 
1,  1900  ($3,166.30),  was  expended  in  preserving  and  caring  for  engi- 
neer, ordnance,  and  torpedo  property  after  the  hurricane  of  September 
8,  1900,  As  soon  as  possible  after  the  hurricane  a  force  was  put  to 
work  clearing  away  wreckage  and  cleaning  and  oiling  all  parts  ox  ^ns 
and  equipment,  so  as  to  prevent  this  costly  property  from  being  ruined 
by  the  action  of  the  salt  water.  Additional  allotments  amounting  to 
$8,600  were  also  provided  for  preserving  and  caring  for  ordnance 
property,  which  was,  by  arrangement  with  the  Ordnance  Department, 
United  States  Army,  when  expended,  to  be  refunded  to  the  Engineer 
Department.  Also  allotments  amounting  to  $9,000  have  been  made 
for  this  purpose  by  the  Ordnance  Department,  United  States  Army. 

Operations  during  the  fiscal  year  were  as  follows: 

At  10-inch  gun  battery  No.  2:  All  parts  of  the  guns  and  equipment 
have  been  kept  clean,  painted,  ana  all  bright  work  coverea  with 
petrolatum. 

At  12-inch  mortar  battery  No.  2:  The  ordnance  pei*taining  to  this 
battery  had  not  been  mounted  and  after  hurricane  of  September  8, 
1900,  was  buried  in  the  sand.  This  ordnance  was  dug  out  of  the  sand, 
all  parts  cleaned,  painted,  and  thoroughly  oiled.  A  shed  was  erected 
over  mortars  and  various  loose  parts  to  protect  the  same  from  the 
weather. 

At  16-pounder  rapid-fire  battery  No.  2,  the  guns  and  parts  have  been 
thoroughly  cleaned,  oiled,  and  placed  under  sned. 

At  10-inch  gun  battery  No.  1,  both  guns  and  carriages  have  been 
dismounted,  placed  in  rear  of  battery,  blocked  up,  oiled,  and  painted^ 
and  shed  erected  over  same  for  protection  from  weather. 

At  12-inch  mortar  battery  No.  1,  all  mortars  and  parts  cleaned,  oiled, 
and  painted,  and  shed  erected  over  same  for  protection  from  weather. 
Oil  engine  pertaining  to  electric-light  plant  removed  from  power 
house,  cleaned,  and  thoroughly  oiled. 

At  4.7-inch  rapid-fire  battery,  guns  and  all  equipment  cleaned  and 
oiled  and  put  in  good  condition,  for  use. 

At  8-indi  gun  battery,  east  gun  and  carriage  dismounted,  cleaned, 
painted,  ana  oiled.  West  gun  and  carriage  cleaned,  painted,  and 
oiled. 

At  the  close  of  the  fiscal  year  all  ordnance  and  engineer  property  is 
in  good  condition.  Severn  minor  parts  of  the  ordnance  property  are 
missing. 

Money  statement. 

July  1, 1900,  balance  unexpended $3,166.30 

June  30,  1901,  amount  expended  during  fiscal  year 3,166.30 

September  26,  1900,  amount  allotted $6,000.00 

January  23,  1900,  amount  allotted 3,600.00 

8,600.00 

June  30, 1901,  amount  expended  during  fiscal  year $8, 499. 61 

Jime  30, 1901,  amount  deposited  with  fieasurer  of  the  United 

States .49 

8,600.00 
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Presemmtion  of  engineer  work. — On  January  3,  1901,  an  allotment 
of  $5,000  was  made  for  use  in  preserving  the  batteries  standing  on 
piling  after  the  hurricane  of  September  8, 1900,  from  the  action  of  the 
teredo,  which  were  beginning  to  eat  up  the  piling. 

A  sand-pump  outfit  was  hired  and  a  barge  constructed  and  pump 
installed  on  same.  At  the  close  of  the  fiscal  year  sand  had  been  filled 
under  all  of  the  batteries,  and  they  are  safe  from  further  action  of  the 
teredo. 

Money  statement. 

Januarys,  1901,  amount  allotted 16,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 6, 000. 00 

Reconstruction  and  repair  of  fortifications^  Galveston^  Tex. — Allot- 
ments amounting  to  fl8,000  were  made  during  the  fiscal  year  for  ex- 
penditure in  preparation  of  plans  and  estimates,  constructing  field 
offices  and  (juarters,  overhauling  and  repairing  plant,  and  preserva- 
tion of  engineer  works. 

At  the  close  of  the  fiscal  year  plans  and  estimates  had  been  submit- 
ted for  approval,  material  had  been  received,  and  offices  and  store- 
rooms were  being  constructed,  pile  driver  and  flat  cars  were  being 
overhauled  and  repaired,  and  engineer  works  had  been  preserved 
from  the  action  of  the  teredo. 

Money  statements. 

April  9,  1901,  amount  allotted |S,000.00 

April  10,  1901,  amount  allotted 10,000.00 

18,000.00 
June  30,  1901,  amount  expended  during  fiscal  year 5,209.42 

July  1,  1901,  balance  unexpended 12,790.68 

July  1,  1901,  outstanding  liabilities 3,144.97 

July  1,  1901,  balance  available 9,645.61 

GUN   AND  MORTAR  BATTERIES. 

Two  emplacements  for  IS-pounder  rapid-fire  gunSf  battery  No.  1. 

July  1,  1900,  balance  unexpended $11.25 

June  30, 1901,  amount  deposited  with  Treasurer  of  the  United  States 11. 25 

Three  emplacemenJls  for  16-pounder  rapid-fire  guns. 

July  1,  1900,  balance  imexpended $212.36 

June  30,  1901,  amount  expended  during  fiscal  year 46.93 

July  1,  1901,  balance  unexx>ended 165.43 

TORPEDOES  FOR  HARBOR  DEFENSE. 

System  oftrackSy  etCy  for  submarine-mining  service. 

June  30,  1900,  balance  unexpended $76.49 

June  30,  1901,  amount  deposited  with  Treasurer  of  the  United  States....  76. 49 

ENQ  1901 51 


Digitized  by  LjOOQIC 


850       EEPOET   OF   THE    CHIEF   OF   EKGINEERS,  U.   S.    ARMY. 

REPOBT  OP  BOABD  OP  ENGINBBBS  UPON  THE  DAMAGE  TO  THE  FORTIFI- 
cations at  galveston,  tex.,  by  hubbicane  op  september  8,  1900. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WoBhimjgton^  November^  j86\  1900. 
Sir:  I  have  the  honor  to  submit  herewith,  in  duplicate,  the  report 
of  the  Board  of  Engineers  recently  convened  by  my  direction  at  Gal- 
veston, Tex.,  for  the  purpose  of  repoi*tinff  upon  the  damage  to  thr- 
fortifications  at  Galveston  Harbor  by  the  hurricane  of  September  8, 
1900. 

Concurring  in  the  views  and  reconunendations  of  the  Board,  1 
recommend  that  this  report  be  forwarded  to  Congress  for  such  early 
action  as  the  extraordinary  conditions  appear  to  demand. 

It  is  reported  by  the  Board  that  the  estimate  of  $992,000  submitted 

for  the  reconstruction  of  the  batteries  will  be  increased  by  about 

(238,000,  if  work  is  delayed  until  the  teredo  has  had  time  to  destroy  the 

foundation  piles  upon  which  some  of  the  batteries  are  now  supported. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen. ,  Chi^  of  Erwmeers. 

U.  8.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 

Army  Building, 
New  York  OUy,  November  i3, 1900. 
General:  The  Board  of  Officers  of  the  Corps  of  Engineers  appointed 
to  consider  the  damage  done  to  the  jetties  and  fortifications  at  Galves- 
ton, Tex.,  by  the  storm  of  September  8, 1900,  has  the  honor  to  submit 
the  following  report: 
The  Board  was  constituted  by  the  following  orders: 

Special  Orders, )  Headquabters,  Cobfs  of  Engineers, 

No.  43.        J  United  States  Abmt, 

Wduihxngton,  September  16, 1900. 
A  Board  of  Officers  of  the  Corps  of  Engineers,  to  consist  of  Col.  Henry  M.  Robert, 
Maj.  Henry  M.  Adams,  Capt  Charles  S.  Kich^,  and  Capt  Edgar  Jadwin,  will  convene 
at  Galveston,  Tex.,  on  or  Wore  October  20^  1900,  upon  the  call  of  the  senior  mem- 
ber,, to  examine  and  report  ui>on  the  condition  of  the  jetties  and  the  fortifications  at 
that  place,  and  to  submit  projects  for  such  repairs  and  reconstruction  as  may  be 
found  necessary. 
The  junior  member  of  the  Board  will  act  as  recorder. 

Upon  the  completion  of  the  duty  assigned  them,  the  members  of  the  Board  will 
return  to  their  proper  stations. 
The  journeys  reouired  under  this  order  are  necessary  for  the  public  service. 
By  command  of  Brig.  Gen.  Wilson: 

Frederic  V.  Abbot, 

Major,  Corps  of  JEngineers. 

The  instructions  contained  in  the  foregoing  orders  were  supplemented 
by  the  following  letter  from  the  Chief  of  Engineers  to  the  president 
of  the  Board: 

Officb  of  thi  Chibf  of  Enginesbs, 

United  States  Aitirr, 
Washington,  September  17, 1900, 
Colonel:  The  press  of  the  country  has  fully  informed  you  of  the  terrible  disaster 
at  Galveston,  Tex. 
I  have  directed  a  Board  to  convene  at  Galveston,  upon  your  call,  not  later  than 
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Octol^er  20,  for  the  purpose  of  making  a  careful  and  critical  examination  of  the  exist- 
ing condition  of  the  jetties  and  main  ship  channel  and  the  fortifications  constructed 
for  the  defense  of  the  city  and  harbor. 

The  Board  will  consist  of  yourself,  Major  Adams,  Captain  Rich4,  and  Captain  Jad- 
win,  and  I  have  placed  the  oate  not  later  than  October  20,  in  the  hope  that  by  that 
time  Captain  Rich6  may  have  been  able  to  prepare  full  and  detailed  statements  of 
existing  conditions,  as  well  as  such  other  data  as  you  may  direct  him  to  obtain  for 
the  use  of  the  Board. 

As  you  are  aware,  there  are  no  funds  now  available  for  repair  of  the  jettiee  or 
reconstruction  of  the  fortifications,  but  I  desire  to  submit  a  special  report  to  CongresB, 
covering  the  whole  subject  of  the  damage  to  works  under  our  charge,  not  later  than 
the  first  Monday  in  December,  and  I  have  to  request  that  the  report  of  your  Board 
ms^  be  before  me  not  later  than  November  24,  if  possible. 

The  report  should  show  the  condition  of  the  jetties  and  main  ship  channel,  with 
the  estimated  cost  of  repairs  and  such  extension  of  jetties  as  you  may  deem  absolutely 
necessary,  and  also  the  condition  of  each  batterv,  whether  it  can  be  and  should  b^ 
renewed,  and  the  approximate  cost  of  such  work,  with  such  recommendations  in 
each  case  as  the  Board  deems  best  under  the  circumstances. 

I  suggest  that  you  instruct  Captain  Rich6  to  have  prepared,  as  soon  as  practicable, 
the  data  your  Board  will  need.    I  have  notified  him  of  the  order  convening  it  and  the 
necessitv  of  obtaining  all  possible  information  for  its  use. 
Very  respectfully, 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  Bngineenf 

U.  S.  Army, 

Col.  H.  M.  Robert, 

CcnTM  ofEngineerSj  V,  S.  A,,  New  Ywk  City,  N.  K 

By  an  indorsement  of  the  Chief  of  Engineers,  dated  October  5, 1900, 
the  Board  was  authorized  to  postpone  ite  meeting  at  Galveston  until 
October  22,  1900. 

In  accordance  with  the  above  instructions,  the  necessaiy  steps  were 
taken  by  Capt,  C.  S.  Rich6,  Corps  of  Engineers,  member  of  the 
Board,  and  also  in  charge  of  the  Galveston  district,  to  obtain  full  and 
accurate  information  on  the  existing  condition  of  the  works  upon 
which  the  Board  was  ordered  to  report.  He  was  hampered  in  this 
work  by  the  fact  that  the  storm  had  damaged  his  plant  and  had  oblit- 
erated many  of  the  stations  used  as  points  of  reference  for  surveys. 
He  succeeded,  however,  in  having  the  desired  information  ready  for 
the  Board.  This  information  was  embodied  in  photographs,  charts, 
and  reports. 

In  general,  the  storm  of  September  8, 1900,  was  the  most  severe  that 
is  ever  known  to  have  visited  the  locality  of  Galveston.  The  tide  rose 
in  places  to  a  height  of  16  feet  above  mean  low  water;  at  the  same 
time  the  wind  is  reported  by  the  official  of  the  United  States  Weather 
Bureau  on  dutv  at  Galveston  to  have  attained  a  velocity  of  100  miles 
per  hour  and  the  barometer  to  have  fallen  to  28.63  inches.  The  high 
tide  and  the  enormous  force  of  the  wind  were  assisted  in  their  capacity 
for  destruction  by  swift  and  powerful  currents  and  waves.  The  next 
most  destructive  storm  ever  known  in  Galveston  was  that  of  Septem- 
ber 16, 16,  and  17, 1876.  At  that  time  the  tide  reached  a  height  of  8.3 
feet  above  mean  low  water.  An  idea  of  the  far  greater  capacity  for 
destruction  of  the  recent  storm  can  be  obtained  from  the  fact  that 
while  in  the  one  of  1876  no  lives  were  lost,  in  this  one  it  is  known  that 
over  6,000  people  perished  j  that  the  buildings  in  the  city  on  the  Gulf 
side  were  practically  annihilated  along  the  entire  front  of  the  city  for 
a  width  of  from  two  to  six  blocks,  and  that  at  the  same  time  the  Gulf 
shore  was  extensively  eroded. 

The  Board  convened  in  Galveston  October  22,  1900,  and  after  a 
general  consideration  of  the  information  obtained  for  its  use,  made  a 
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careful  and  critical  personal  examination  of  the  condition  of  the  jetties 
and  main  ship  channel,  and  of  the  fortifications  constructed  for  the 
defense  of  the  city  and  harbor  of  Galveston;  also  of  the  jetties  at  the 
mouth  of  the  Brazos  River. 

The  Board,  during  its  daily  sessions,  from  October  22  to  October 
27,  1900,  inclusive,  carefully  considered  the  problems  before  it,  and 
decided  upon  the  general  lines  of  the  repairs  necessary  to  be  made. 
Drawings  and  computations  reouired  to  complete  the  work  of  the 
Board  were  prepared  under  the  direction  of  Captain  Rich6  at  Galves- 
ton. Under  authority  of  Special  Orders,  No.  60,  Headquarters,  Corps 
of  Engineers,  November  16, 1900,  the  Board  reconvened  in  New  York 
City,  November  20,  1900,  for  the  final  consideration  of  the  various 
features  of  the  subject  and  the  preparation  of  the  report,  and  con- 
tinued its  daily  sessions  in  that  city  until  November  23,  1900. 

The  defenses  at  Galveston  incluae  the  following: 

Fort  San  Jacinto. — Eight  12-inch  mortars,  two  10-inch  breech- 
loading  rifles,  two  4. 7-inch  rapid-fire  guns,  two  16-pounder  rapid-fire 
guns,  one  mining  casemate,  submarine-mining  warehouses,  cable  tanks, 
and  ti-acks  for  communication. 

Fo7't  Travis. — ^Two  8-inch  breech-loading  rifles,  three  16-pounder 
rapid-fire  guns. 

Fort  Crockett, — ^Two  10-inch  breech-loading  rifles,  two  16-pounder 
rapid-fire  guns,  and  eight  12-inch  mortars. 

The  accompanying  pnotographs*  show  the  existing  condition  of  the 
batteries  clearly. 

The  mortar  battery,  the  10- inch  battery,  and  the  mining  casemate 
at  Fort  San  Jacinto  were  not  constructed  on  piles,  and  are  all  so  badly 
damaged  that,  in  the  opinion  of  the  Board,  it  would  be  unwise  to 
attempt  to  repair  them.  The  Board  recommends  that  the  masonry  of 
these  structures  be  utilized  for  riprap.  The  Board  is  further  of  the 
opinion  that  these  works  should  be  replaced,  and  that  the  damage  done 
to  all  the  other  batteries  should  be  repaired.  The  other  batteries  were 
constructed  on  pile  foundations  20  feet  deep.  All  batteries  were  sur- 
rounded with  sheet  piling  and  with  riprnp  of  a  size  assumed  as  ade- 
quate to  resist  any  storm  heretofore  experienced.  The  sand  parapets 
were  almost  completely  washed  away  by  the  recent  storm.  The 
greatest  depth  of  scour  existing  at  or  near  any  of  the  batteries  was  20 
feet  below  mean  low  water. 

The  Board  is  of  the  opinion — 

(1)  That  the  concrete  of  all  batteries  should  be  extended  down  to 
the  level  of  mean  low  water. 

(2)  That  the  concrete  portions  of  the  battery  should  be  inclosed 
with  a  sand-tight  pen  of  12  by  12  inches  piling,  and  extending  from  a 
little  above  mean  low  water  to  30  feet  below  mean  low  water. 

(3)  That  the  front  and  exposed  flanks  of  the  batteries  should  be  pro- 
tected by  a  layer  of  1  to  6  ton  stone  riprap,  extending  from  the  sand 
to  7i  feet  above  mean  low  tide,  and  from  the  concrete  face  of  the 
parapet  to  the  exterior  slope,  which  should  be  capped  with  a  mound 
extending  to  a  level  of  16  feet  above  mean  low  tide,  naving  a  width  of 
4  feet  at  top  and  side  slopes  of  2  on  3.  The  basin  formed  by  this  rip- 
rap and  the  concrete  to  be  filled  with  sand  of  the  usual  cross  section 

*Not  printed. 
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for  parapet.  The  rear  of  battery  and  less  exposed  flank  to  be  pro- 
tected by  a  mound  of  riprap  extending  to  a  height  of  9  feet  above 
mean  low  water.  In  new  construction  the  Board  further  recommends 
that  the  level  of  the  magazine  floors  be  held  at  an  elevation  of  at  least 
10  feet  above  mean  low  water,  and  that  the  foundation  piles  extend  to 
a  depth  of  30  feet  below  mean  low  water. 

Following  out  the  above  general  lines,  the  Board  has  the  honor  to 
submit  the  following  estimate  of  the  amount  of  money  which  should 
be  appropriated  to  put  each  of  the  above-mentioned  fortification  works 
in  proper  condition.  In  this  connection  the  Board  desires  to  state 
that  it  deems  that  it  will  be  wiser  in  restoring  the  mining  casemate  to 
construct  it  farther  to  the  front,  and  adjacent  to  one  of  the  gun  bat- 
teries, preferably  in  the  traverse  of  the  15-pounder  battery  at  Fort 
San  Jacinto. 

Ibrt  San  Jacinto. 

Battery  for  two  10-inch  guns,  reconstruction $175, 000 

Battery  for  eight  12-inch  mortars,  reconstruction 290, 000 

Battery  for  two  4.7-inch  R.  F.  guns,  repairs 50, 000 

Battery  for  two  15-pounder  R.  F.  guns,  repairs 35, 000 

Mining  casemate  in  traverse  of  15-pounder  battery,  reconstruction 8, 000 

Submarine-mine  warehouse,  reconstruction 2, 000 

Cable  tank,  repairs 2, 200 

Tracks  and  wharf  for  submarine-mine  service,  reconstruction 6, 800 

Total 568,000 

The  above  estimates  are  based  upon  the  supposition  that  the  railwav 
track  and  trestle  on  the  south  jetty  will  be  available.  If  this  track 
and  trestle  should  not  be  constructed  in  connection  with  the  repairs  to 
the  jetty,  then  155,000  should  be  added  to  the  above  total  for  the 
reconstruction  of  this  track  and  trestle  for  use  in  the  above  fortifica- 
tion work. 

FoH  CrockeU. 

Battery  for  two  10-inch  guns,  repairs $85,000 

Battery  for  eight  12-inch  mortars,  repairs 180, 000 

Battery  for  two  15-pounder  R.  F.  guns,  repairs 30, 000 

Restoring  railway  approaches  and  fence  around  reservation 6, 000 

Total 301,000 

Fort  Travis. 

Battery  for  two  8-inch  guns,  repairs $85,000 

Battery  for  three  15-pounder  R.  F.  guns,  repairs 35, 000 

Restonng  railway  approaches  and  fence  around  reservation 3, 000 

Total 123,000 

Grand  total $992,000 

The  above  estimates  are  based  upon  the  existing  condition  of  the  bat- 
teries. It  is  impossible  for  the  Board  to  foretell  what  the  condition 
may  be  at  the  time  such  appropriation  as  Congress  sees  fit  to  make 
becomes  available.  It  is  within  the  range  of  possibility^  that  all  the 
batteries  will  become  more  damaged,  and  some  of  those  now  capable 
of  repair,  especially  those  at  Fort  Crockett,  may  become  total  wrecks. 
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In  this  case  it  will  be  necessary,  in  order  to  replace  them,  to  provide 
for  additional  estimates  of  the  following  amounts: 

Fort  San  Jacinto: 

Battery  for  two  4.7-inch  R.F.  guns $12,000 

Battery  for  two  15-pounder  R.  F. gans 8,000 

Fort  Crockett: 

Battery  for  two  10-inch  guns 60,000 

Battery  for  eight  12-inch  mortars 90,000 

Battery  for  two  15-pounder  R.  F.  guns 8, 000 

Fort  Travis: 

Battery  for  two  8-inch  guns 50,000 

Battery  for  three  15-pounder  R.  F.  guns 10,000 

Total 288,000 

The  Board  urges  the  importance  of  action  for  the  protection  from 
the  teredo  of  the  foundation  piling  under  the  concrete  which  is  still 
standing.  This  protection  can  be  obtained  by  filling  sand  around  these 
piles,  and  is  estimated  to  cost  $15,000  for  the  seven  batteries  requiring 
this  protection.  Should  sufficient  funds  for  this  work  be  not  now 
available,  there  is  serious  danger  of  the  weakening  of  these  piles  to 
such  extent  as  will  cause  the  concrete  to  fall,  and  in  that  case  the  esti- 
mates of  the  Board  will  be  increased  by  about  $238,000.  The  teredo 
has  already  gotten  into  these  piles  and  prompt  action  is  necessary. 

The  great  cost  of  the  repairs  and  reconstruction  as  compared  with 
the  original  cost  of  the  works  is  due  to  the  additional  storm  protection 
now  proposed. 

The  recent  hurricane  has  demonstrated  the  necessity  for  this  addi- 
tional protection.  During  this  hurricane  the  water  level  rose  to  heights 
of  from  14  to  16  feet  above  mean  low  tide,  the  highest  water  previously 
known  having  been  only  8.3  feet  above  this  levd. 

In  addition  to  the  photographs  referred  to  above,  there  is  transmitted 
under  separate  cover  a  tracing^  showing  the  characteristic  cross  section 
of  battery  proposed  by  the  Board. 
Respectfully  submitted. 

Henry  M.  Robert, 
Colond^  Corps  of  Engmeers. 

H.  M.  Adams, 
Major ^  Corps  of  Engineers. 
C.  S.  Ricaacfe, 
Captain^  Corps  of  Engineers. 

Edgar  Jadwin, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Ohi^  of  Engineers^  U.  S.  A, 


3T. 

DEFENSES  OF  LAKE  PORTS. 

Officers  in  charge  of  defenses  of  the  Detroit  River,  Lieut.  Col.  Garrett 
J.  Ly decker,  Corps  of  Engineers,  until  January  3, 1901,  and  Maj.  Wal- 
ter L.  Fisk,  Corps  of  Engineers,  since  that  date;  Division  Engineers, 

^  Not  printed. 
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CoL  John  W.  Barlow,  Corro  of  Engineers  (now  brigadier-general, 
Chief  of  Engineers,  United  States  Army,  retired),  until  May  1,  1901, 
and  Col.  Samuel  M.  Mansfield,  Corps  of  Engineers,  since  Ma^  9, 1901. 
OflScers  in  charge  of  defenses  of  Lake  Champiain,  CoL  John  W.  Barlow. 
Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United 
States  Array,  retired),  until  May  1,  1901,  and  Capt  Harry  Taylor, 
Corps  of  Engineers,  since  that  date;  assistant,  Lieut.  Robert  B.  Ray- 
mond, Corps  of  Engineers,  since  May  31, 1901;  Division  Engineer, 
Col.  Charles  R.  Suter,  Corps  of  Engineers,  since  Mav  9,  1901.  Offi- 
cers in  charge  of  defenses  of  other  lake  ports  in  ^ew  York,  Capt. 
Graham  D.  Fitch,  Corps  of  Engineers,  until  April  24, 1901,  and  M!aj. 
Thomas  W.  Symons,  Corps  or  Engineers,  since  that  date;  Division 
Engineers,  Col.  George  L.  Gillespie,  Corps  of  Engineers  (now  briga- 
dier-general. Chief  of  Engineers,  United  States  Army),  until  April  30, 
1901,  and  Col.  Carles  K.  Suter,  Corps  of  Engineers,  since  May  9, 
1901. 

Fort  Waynsy  Michigan. — ^Nothing  was  done  to  this  fortification  dur- 
ing the  year,  nor  were  any  expenditures  made  on  account  of  it. 

An  allotment  of  $150,  made  June  9, 1899,  was  withdrawn  June  1, 
1901.  The  timber  revetment  on  three  sides  of  the  rampart  is  now  40 
years  old,  or  more,  is  in  a  very  bad  state  of  decay,  and  altogether  a 
most  unsightly  ana  unserviceable  affair;  for  this  reason  it  might  be 
well  to  remove  it  so  as  to  leave  the  whole  rampart  with  interior  earthen 
slopes,  the  condition  in  which  the  fourth  side  was  placed  several  years 
ago.    It  would  probably  cost  about  IP900  to  make  this  change. 

Fort  Niagara^  New  York. — ^In  May,  1901,  a  part  of  the  river  bank 
graded  in  1897,  which  was  injured  by  a  heavy  snow  and  sleet  storm  in 
April,  was  repjdred.  Sixty  cubic  yards  of  earth  were  hauled  and 
placed  on  the  injured  bank,  260  linear  feet  of  4-inch  tile  drain  laid, 
and  about  200  square  yards  of  sod  placed. 

The  bank  was  watched  during  the  fiscal  year. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1901, 
was  $306.46. 

Fort  Ontario^  New  York. — ^No  work  of  construction  has  been  done 
since  1871. 

The  revetments  at  three  places  inside  the  fort,  near  the  commanding 
officer's  and  lieutenants'  quarters,  have  given  way  and  will  be  repairea 
early  in  the  coming  fiscal  year.  An  allotment  of  $450  has  been  made 
for  this  purpose. 

Fort  Montgomery^  New  York. — ^Under  allotments  for  preservation 
and  repair  for  this  work  a  fort  keeper  was  employed  to  care  for  the 
public  property  stored  at  the  fort  and  repairs  were  made  to  the  fences 
of  the  reservation. 

Mo7k>ey  9tatememt. 

July  1, 1900,  balance  unexpended $719.85 

May  10,  1901,  amount  allotted 640.00 

1,259.35 
JoneSO,  1901,  amount  expended  during  fiscal  year 528.28 

July  1, 1901,  balance  unexpended 736.07 

July  1,  1901,  outstanding habilitieB 45.00 

July  1, 1901,  balance  available 601.07 
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3U. 

DEFENSES  OF  SAN  DIEGO,  CALIFORNIA. 

Officer  in  charge,  Capt.  James  J.  Meyler,  Corps  of  Engineers; 
Division  Engineer,  Col.  Samuel  M.  Mansfield,  Corps  of  Engineers,  to 
November  23, 1900,  and  Col.  Jared  A.  Smith,  Corps  of  Engineers, 
since  December  15,  1900. 

Ten-mch  gun  battery.— The  fourth  emplacement,  No.  1,  of  this  bat- 
tery was  completed  during  the  previous  year.  During  the  year  just 
closed  the  roadway  and  outer  portion  of  the  terreplein  in  rear  of  the 
battery  were  regraded  to  a  lower  level  in  order  to  improve  the  surface 
drainage.  The  cement  shed,  concrete  mixer,  storage  platforms,  and 
tramway  used  in  the  construction  of  part  of  this  battery  had  been 
allowed  to  remain  on  the  parade  for  use  in  work  on  other  batteries. 
They  were  removed,  the  material  stored  away,  and  the  parade  leveled 
off.  Three  of  the  emjjlacements  of  this  battery  had  given  much  trouble 
because  of  dampness  in  rooms  and  pissages.  Ineffectual  attempts  to 
correct  this  trouble  were  reported  in  the  last  annual  report.  During 
the  past  year  successful  remedies  were  applied,  which,  with  other 
minor  work,  is  reported  more  fully  under  "  Preservation  and  Repair 
of  Fortifications,"  the  appropriation  from  which  the  funds  for  the  work 
were  obtained. 

Fifteen-pminder  rajddrfi/re  lattery  on  west  aide  of  hay. — At  the  be^n- 
ning  of  the  fiscal  year  this  battery  was  completed  with  the  exception 
of  one  blast  surface,  a  small  amount  of  hand  railing,  and  the  two  gun 
platforms,  which  had  been  for  several  months  awaiting  the  arrival  of 
the  well  linings  for  the  gun  mounts.  During  the  year  the  blast  sur- 
face was  constructed  and  the  greater  portion  of  the  platforms  put  in 
place,  leaving  wells  for  the  base  castings,  which  can  be  solidly  embed- 
ded in  the  concrete  when  they  arrive. 

Five-inch  rapid-fi/re  hattery. — At  the  beginning  of  the  fiscal  year 
this  battery  was  completed  with  the  exception  of  a  few  minor  deteils, 
and  the  construction  of  the  gun  platforms  which  were  then  awaiting 
the  arrival  of  the  well  linings.  The  gun  carriages  arrived  in  August 
and  were  hauled  to  the  site  of  the  battery,  and  the  platforms  were  con- 
structed with  the  base  castings  embedded  in  the  concrete.  Latrine 
fixtures  were  put  in  place  and  plumbing  finished.  The  gun  carriages 
were  afterwards  mounted  by  the  troops.  This  battery  was  turned  over 
to  the  artillery  on  November  17,  1900. 

Batte7*y  coirvmander^s  station. — At  the  beginning  of  the  fiscal  year 
this  building  was  in  progress  of  construction.  During  July  the  iron 
and  steel  roof,  shutters,  I-beams,  etc.,  were  put  in  place,  fastened,  and 
connected;  the  doors  and  windows  and  their  casings  were  put  in;  and 
the  necessary  painting  was  done.  The  few  small  odd  jobs  remaining 
were  finished  up  in  September,  and  the  station  was  turned  over  to  the 
artillery  on  November  17,  1900,  since  which  date  a  type  A  position 
finder  has  been  installed. 

Datum  points  for  range  finders. — An  allotment  of  $450  was  made  by 
Department  indorsement  of  July  27, 1900,  for  the  construction  of  three 
datum  marks  in  the  harbor  at  points  selected  by  a  board  of  artillery 
officers.  The  marks  were  constructed  in  accordance  with  the  board's 
specifications.     Each  consists  of  a  15-inch  pine  pile  driven  15  feet  or 
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more,  and  covered  by  an  18-inch  cast-iron  pipe  yiink  6  or  7  feet  into 
the  bottom  and  projecting  8  feet  above  mean  lower  low  water.  After 
allowing  severaimonths for  the  swelling  of  the  wooden  piles,  the  space 
Inside  tne  pip^)  around  and  over  the  pile,  was,  in  «Tune,  filled  with 
concrete.  The  three  marks  are  now  completed  and  ready  for  transfer 
to  the  artillery. 

Fifteen-powideT  rapid-JirehatteTy  on  east  side  of  hay  • — An  allotment 
of  $10,000  was  made  by  Department  indorsement  of  November  9, 1900, 
for  the  construction  of  these  two  emplacements,  the  district  engineer 
to  exercise  his  discretion  as  to  whether  the  construction  should  begin 
at  once  or  whether  he  had  better  wait  until  the  question  of  the  adjacent 
land  proposed  to  be  purchased  is  settled.  Work  on  this  battery  will 
be  commenced  as  soon  as  possible  after  the  title  to  the  above-mentioned 
land  is  approved  by  the  Attorney-General. 

Supplies  for  aeacodst  defenses. — An  allotment  of  $300  was  made  by 
Department  letter  of  June  7,  1900,  for  the  purchase  of  material  to  be 
supplied  by  the  Engineer  Department  under  the  provisions  of  General 
Oroers,  No.  66,  Adjutant-General's  Office,  1900,  for  the  service  of  the 
coast  artillery  during  the  fiscal  year  1901,  upon  a  requisition  of  the 
commanding  officer,  duly  approved  by  the  Chief  of  Engineers.  No 
supplies  were  requested  by  the  artillery  during  the  year. 

Sites  for  fortifications  andseacoast  defenses. — An  allotment  of  $20,500 
was  made  by  Department  indorsement  of  Januarv  30, 1901,  for  the  pur- 
chase of  additional  land  which  was  recommended  for  military  purposes 
by  the  board  of  officers  appointed  in  pursuance  of  the  act  of  Congress 
of  February  24r,  1891.  Negotiations  for  the  purchase  of  this  land  from 
the  owners  have  been  in  progress  for  several  months  and  are  now  about 
completed,  and  the  deeas  to  same  have  been  placed  in  escrow  in  the 
Bank  of  Commerce  in  San  Diego.  Copies  of  the  deeds,  abstract  of 
title,  and  other  necessary  papers  have  been  submitted  to  the  United 
States  attorney  for  the  southern  district  of  California  for  examination 
and  reference  to  the  Attorney-General  for  his  approval. 

Preservation  andrepair  offortiJicaMons, — During  the  year  the  keeper 
was  constantly  employed  caring  for  torpedo  material  and  other  engi- 
neer property.  Tne  torpedo  storehouse  and  cable  tank  were  looked 
after  oy  him,  and  the  materials  stored  therein  kept  in  proper  condition 
by  cleaning,  oiling,  and  painting.  The  torpedo  casemate,  cable  tank, 
storehouse,  and  all  torpedo  material  were  transferred  to  the  artillery 
on  May  31, 1901,  preparatory  to  which  the  switchboard,  dynamo,  elec- 
trical instruments,  and  other  delicate  appliances  were  unsealed  from 
their  air-tight  tin-lined  boxes  and  found  well  preserved.  The  oil 
engine,  dynamo,  cable,  and  instruments  were  tested  sufficiently  to  deter- 
mine their  condition,  and  after  a  few  minor  repairs  the  buildings  and 
materials  were  turned  over  in  "good"  condition. 

The  dynamite,  which  it  was  feared  would  become  dangerous,  was, 
by  authority  of  the  Department,  sold  at  public  auction  and  shipped 
away. 

The  keeper  repaired  old  buildings,  fences,  and  board  walks;  repainted 
the  small  ooats;  cared  for  the  tools  and  other  property,  and  assisted 
in  various  ways  in  construction  work  and  in  the  surveys  made  during 
the  year. 

At  the  10-inch  battery,  in  Emplacements  2,  3,  and  4,  the  cast-iron 
ratchet  wheels  on  elevator  windlasses,  having  proved  too  weak,  were 
replaced  by  new  ones  of  phosphor  bronze.     In  Emplacements  3  and  4 
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the  overhead  trolleys  running  on  Z-bar  tracks,  having  been  difficult  to 
operate,  were  made  to  run  satisfactorily  by  the  addition  of  horizontal 

Silot  wheels.  Dampness  due  to  seepage  had  caused  much  trouble 
uring  the  previous  year  in  Emplacements  2,  3,  and  4,  and  all  efforts 
to  stop  it  had  been  unsuccessful.  The  assistant  in  local  charge  was 
directed  to  experiment  with  several  possible  remedies,  and  as  a  result  a 
most  successful  one  was  adopted  in  the  application  of  ^^P  &  B"  paint. 
No.  3.  The  tops  of  Nos.  2,  3,  and  4  were  painted  over  and  the  cracks 
were  filled  in  top  of  No.  1  and  all  four  platforms.  During  the  winter 
and  spring  the  rains  were  the  heaviest  of  several  years,  but  throughout 
that  period  the  rooms  and  passages  remained  perfectly  dry. 

During  the  month  of  June  a  survey  was  made  of  the  north  end  of 
the  miliary  reservation,  a  portion  of  which  is  to  be  transferred  to  the 
Navy  Department  for  use  as  a  coaling  station.  In  connection  there- 
with a  survey  was  made  of  the  quarantine  station  grounds  and  of  a 
small  tract  about  the  torpedo  buildings  to  be  reserved  by  the  War 
Department.  It  was  thought  at  the  end  of  the  month  that  the  survey 
was  completed,  but  complications  have  since  arisen  concerning  the 
true  boundaries  of  the  quarantine  station  property  which  may  necssi- 
tate  further  surveying  before  a  map  can  be  made. 

Other  work. — ^During  the  year  considerable  searching  of  records  was 
done  touching  upon  title  to  various  portions  of  the  military  reserva- 
tion and  upon  title  to  the  quarantine  station  grounds. 

All  of  tne  above  work,  with  the  exception  of  placing  the  datum 
marks,  was  done  by  hired  labor.  The  work  was  m  \o^  charge  of 
Assistant  Engineer  D.  E.  Hughes,  and  there  is  appended,  from  his 
report  for  the  fiscal  year,  much  interesting  data  on  the  matter  of  stop- 
ping leaks.    (See  Appendix  4  E.) 

Money  stiitement. 

OT7N  AND  MOBTAB  BATTERDBB. 

lO-inch  battery f  Emplacement  No.  t, 

July  1, 1900,  balance  unexpended 916.02 

June  SO,  1901,  amount  expended  during  fiscal  year $1. 96 

July  25y  1900,  amount  restored  to  appropriation 13. 06 

16. 02 

104nch  battery,  Emplacement  No,  1, 

July  1, 1900,  balance  unexpended $106.06 

June  do,  1901,  amount  expended  during  fiscal  year 64.02 

January  18,  1901,  amount  restored  to  appropriation 42.93 

EmptacementMfoT  two  IS-paunder  rapidrftre  guns,  toeet  eide  of  bay. 

July  1, 1900,  balance  unexpended -• 9979.89 

June30,  1901,  amount  expended  during  fiscal  year 381.64 

July  1,  1901,  balance  unexpended  and  available 698.26 

Emplacementi  for  two  d-inch  rapid-fire  gum. 

July  1, 1900,  balance  unexpended $338.77 

June  30, 1901,  amount  expended  during  fiscal  year 285.31 

March  7, 1901,  amount  restored  to  appropriation 63.46 
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Battery  commcmdeT's  station. 

July  1,  1900,  balance  onexpended $1,611.92 

Jane  30,  1901,  amount  ezi)ended  during  fiscal  year 1, 611. 92 

Construction  of  daJtum  points, 

July  27,  1900,  amount  allotted $450.00 

June  30,  1901,  amount  expended  during  fiscal  year 450.00 

Two  emplacemenis  for  15-poiwnder  rapid-fire  gujis,  east  side  of  bay, 

November  9,  1900,  amount  allotted $10,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 1. 05 

Julyl,  1901,  balance  unexpended  and  available 9,998.95 

TOBPKDOBB  FOB  HARBOR  DEFENSE. 

OonstnuHon  of  torpedo  storehouse, 

July  1, 1900,  balance  unexpended $18.66 

June  30,1901,  amount  expended  during  fiscal  year .52 

July  25,  1900,  amount  restored  to  appropriation ^ 18.14 

SUFPLIBB  FOB  8BAC0A8T  DEFBKSEB. 

July  1,  1900,  balance  unexpended $300.00 

Julyl,  1901,  balance  unexpended  and  available 300.00 

srrss  FOR  fobtifigatioiib  and  sbacoaot  dbfbnsbb. 

January  30,  1901,  amount  allotted $20,500.00 

July  1, 1901,  balance  unexpended  and  available 20,500.00 

pbibbbvation  and  bepaib  of  fortifications. 

For  fiscal  year  1901, 

Julyl,  1900,  balance  unexpended $1,200.60 

June  30, 1901,  amount  expended  during  fiscal  year $1, 140. 60 

July  1, 1901,  outstanding  liability 60.00 

1,200.60 

For  fiscal  year  190B.^ 

May  10, 1901,  amount  allotted $820.00 

June  30, 1901,  amount  expended  during  fiscal  year 3. 70 

Julyl,  1901,  balance  unexpended 816.30 

Julyl,  1901,  outstanding  liabilities 162.00 

July  1, 1901,  balance  available 654.30 

Repaxrs  to  ammurdtion  hoists  and  overhead  troUeySf  lO-vnch  battery, 

Januarys,  1901,  amount  allotted $156.00 

June  30, 1901,  amount  expended  during  fiscal  year 156.00 

^The  expense  of  survey  for  coaling  station  is  authorized  to  be  paid  from  this  allot- 
ment, an  allotment  to  cover  the  sum  so  expended  to  be  made  on  receipt  of  report  of 
the  amount  required  for  the  purpose. 
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3  V. 

DEFENSES  OF  SAN  FRANCISCO,  CALIFORNIA- 

Officer  in  charge  of  artillery  defenses,  Lieut.  Col.  Charles  E.  L.  B. 
Davis,  Corps  of  Engineers;  assistant,  Lieut.  George  B.  Pillsbury,  Coips 
of  Engineers,  from  August  1,  1900,  to  June  22,  1901;  Division  Engi- 
neers, Col.  Samuel  M.  Mansfield,  Corps  of  Engineer,  to  November  23, 
1901,  and  Col.  Jared  A.  Smith,  Coi-ps  of  Engineers,  from  December 
16, 1900,  to  May  3, 1901.  Officer  in  charge  of  torpedo  defenses,  Lieut. 
Col.  William  H.  Heuer,  Corps  of  Engineers. 

BATTERIES  ON  NORTH   SIDE  OF  HARBOR. 

At  the  close  of  the  last  fiscal  year  the  condition  t)f  the  work  was  as 
follows: 

Two  emplacemeiiU  for  8-vnch  rifies  on  nondisappearina  carriages. — 
The  engineering  work  was  completed,  the  guns  mounted,  and  the  bat- 
tery was  in  charge  of  the  artillery. 

EmplacemeaUfor  three  12-inch  rifles  on  nondisappearhig  carriaoes. — 
The  engineering  work  was  completed,  the  guns  were  mounted,  and 
the  battery  was  in  charge  of  the  artillery. 

Emplacements  for  two  B-inch  guns  on  halanced-pillar  mounts, — ^At 
the  close  of  the  last  fiscal  year  the  engineering  work  had  been  sus- 
pended awaiting  the  arrival  of  the  metal  work  of  pillar  mounts.  A 
road  to  site  was  built,  excavation  for  concrete  completed,  concrete 
floor  placed  over  ground  area,  and  part  of  the  quantity  of  gravel  and 
sand  required  for  concrete  gathered  and  stored. 

Emplacements  for  two  l^-inch  rifles  on  disappea/rvng  ca/rriages. — ^The 
engineering  work  was  completed. '  Guns  not  mounted. 

WORK  DONE  DURING  THE  TEAR. 

Two  emplacements  for  8 -inch  rifles  on  nondisappearing  carriages, — 
No  work  was  done. 

Emplacements  for  three  l^-inch  rifles  on  nondisavpearing  carriages. — 
The  only  work  done  on  this  battery  is  accounted  lor  under  tiie  allot- 
ment for  preservation  and  repair  of  fortifications. 

Emplacements  for  two  6-vnch  guns  on  halanced-pillanr  mowftts. — Work 
having  been  suspended  awaiting  the  ironwork,  which  was  to  be  built 
in  the  concrete,  it  was  resumecTon  the  arrival  of  the  same.  The  gun 
carriages,  with  pillar  mounts,  were  delivered  at  the  wharf  by  the 
Quartermaster's  Department  in  December.  The  informal  bid  of 
James  McMahon,  the  contractor  who  brought  them  across  the  bay, 
was  accepted  to  deliver  them  at  the  battery  site  for  the  sum  of  $350. 

The  position  of  the  battery,  it  being  situated  on  a  narrow  ridge, 
made  it  impossible  to  place  three  guns  nere  as  first  contemplated,  and 
made  it  necessary  to  keep  the  width  from  flank  to  flank  at  a  minimum 
figure.  These  conditions  suggested  a  feature  in  the  design,  which  was 
adopted,  which  placed  the  magazines  under  the  loading  platforms. 
Access  to  the  manhole  at  the  bottom  of  the  gun  cylinder  is  obtained 
through  an  opening  2  feet  by  2  feet  and  about  2  feet  above  the  maga- 
zine floor.  The  thickness  of  concrete  between  the  cylinder  and  room 
is  2  feet  6  inches.  The  pillar  mounts  were  placed  on  the  gun  centers 
and  the  engineering  work  resumed  January  1, 
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The  concrete  of  the  floor,  placed  eighteen  months  before,  was  made 
of  gravel  and  sand  without  broken  stone,  mixed  in  proportions  1:3:8. 
It  was  found  to  be  very  hard  and  satisfactory.  Since  the  quantity  of 
concrete  recjuired  to  complete  the  battery  was  small  and  crushed  stone 
was  not  available  at  a  reasonable  price,  it  was  deemed  best  to  make 
the  aggregate  of  the  concrete  of  gmvel  alone,  diminishing  the  propor- 
tions to  1:3:6.  The  concrete  was  made  with  a  portable  gravity 
mixer  which  had  been  used  previously  in  the  construction  of  emplace- 
ments for  two  5-inch  rapid-fire  guns,  and  which  is  described  m  the 
Annual  Report  of  the  Chief  of  Engineers,  1900,  page  1009.  The  con- 
ditions at  the  two  places  were  quite  similar,  and  the  results  obtained 
were  about  the  same.  The  saving  in  labor  by  using  the  gravity  mixer 
over  the  hand  mixing  amounted  to  about  20  cents  per  cubic  yard  of 
concrete  placed. 

The  experience  with  wooden  doors  in  the  emplacements  on  the 
north  side  of  the  bay  proved  that,  no  matter  how  carefully  they  were 
made,  warping,  in  time,  would  set  in,  which  admitted  the  weather  into 
the  service  rooms.  Doors  of  sheet  steel  three-sixteenths  inch  thick, 
riveted  to  a  2-inch  by  2-inch  angle-iron  frame,  and  stiffened  with 
li-inch  channels,  were  substituted  at  this  battery,  as  they  have  proven 
very  satisfactory  in  recent  emplacements  on  the  south  side  of  the 
bay. 

The  latrine  building  was  made  of  concrete  and  placed  on  the  right 
flank  of  the  battery,  adjoining  the  main  body  of  masonry,  a  cast-iron 
range  closet,  of  three  seats,  being  used  in  the  plumbing  fixtures  instead 
of  individual  flushing  closets. 

In  the  original  estimate  for  the  battery  an  electric-light  plant  was 
provided.  When  the  allotment  was  made  it  was  directed  to  omit  the 
plant,  to  keep  the  figures  within  the  limit  of  $25,000.  In  the  construc- 
tion the  battery  was  wired  for  lighting,  lamps  provided,  and  the  system 
finished  complete,  so  that  at  any  time  when  power  is  provided  it  can  be 
connected  with  but  little  expense.  The  interior  conduit  system  of 
wiring  was  used,  and  it  was  made  in  every  way  to  the  standard  for  the 
best  waterproof  work. 

The  water  service  is  connected  with  a  concrete  tank.  The  head  of 
water  is  250  feet,  so  to  reduce  the  pressure  on  fixtures  a  small  basin 
of  50  gallons  capacity  was  built  just  above  the  emplacement  and  was 
provided  with  a  ball  cock  to  regulate  the  flow  of  water  automatically. 

All  exterior  walls,  where  back  filled,  were  painted  with  paraffin 
paint,  two-coat  work,  against  which  a  foot  of  gravel  was  placed  as  the 
back  filling  progressed.  The  same  was  done  on  roofs  where  covered. 
The  nature  of  the  general  excavation  was  rocky,  and  the  slope  of  the 
ridge  on  which  the  battery  is  situated  is  more  than  20  degrees;  hence 
the  back  slope  of  roadway,  on  parade  level,  is  very  long.  This  was 
left  bare  because  of  the  difficulty  of  placing  loam  upon  it  with  any 
likelihood  of  its  remaining  permanently.  All  made  banks  and  other 
slopes  were  sown  with  alfalfa.  A  rubble  retaining  wall  of  about  60 
cubic  yards  contents  was  built  along  the  out  where  the  side  road  leading 
into  the  battery  adjoins  the  main  road. 

The  engineering  work  of  the  battery  was  completed  May  29. 
Whitewasninff  of  the  interior  of  the  service  rooms  was  done  by  the 
watchman  ana  was  finished  in  June.  Authority  having  been  given  by 
the  Chief  of  Engineei's  to  mount  the  gun  carriages,  application  was 
made  to  the  commanding  general,  Department  of  California,  to  have 
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the  artillery  troops  do  same.    Assembling  and  cleaning  of  parts  of 
the  carriages  by  tne  troops  are  under  way. 
Appended  is  a  detailed  statement  of  the  cost  of  the  work: 

Excavation 13,260.58 

BackfiU 882.01 

Concrete: 

Cement $3,166.22 

Gravel 1,143.93 

Sand 698.40 

Stone,  rabble 148.90 

Concrete  labor 845.68 

Plant 360.52 

Frames 2,247.30 

8,610.85 

Ironwork: 

I-beams $427.56 

Ringbolts .' 21.00 

448.56 

Brains  and  ventilation 346.77 

Boon  (5  steel,  2  wood) 385.62 

Grading  and  doping 347.48 

Windows 146.84 

Speaking  tnbes 75.33 

Icbads  and  road  repairs 741.39 

Water  supply 322.25 

Latrine 237.00 

Cement  finishing 701-75 

Pain  tin  g,  inclndmg  paraffi  n  painting 203. 09 

Tools,  and  repairs  01  same 169.99 

Blacksmithing 529.98 

Hand  railing,  80  linear  feet 75.17 

£lectric-light  wiring 339.71 

Fireplaces 22.00 

Steamer  Yasemite 1,411.52 

Concrete  gutters 45.00 

Bubble  retaining  wall 256.25 

Superintendence  and  field-office  expenses 1, 894. 78 

Ordnance,  transporting  and  setting 370.00 

Stables 1,862.12 


City  office  expenses $871.62 

Miscellaneous  teaming 230.82 

Temporary  buildings 44.63 

Holidays 166.67 

Maintenance  of  quarters 84.20 

Policing 273.56 

Storing  old  lumber 67.70 

1,739.20 

Total 24,925.24 

Empl(iGement%  fcT  two  12 -inch  rvfies  on  dMoppea/rmg  carriages. — ^The 
euns  were  mounted  in  October,  lOOO,  and  the  battery  turned  oyer  to 
tne  artillery  in  August,  1900. 

hhstdllatton  of  aearchUgkt. — ^The  plant  for  installing  a  trial  search- 
light on  the  north  side  of  the  bay  was  purchased  m  1898  for  the 
torpedo-defense  service.  It  was  transferred  to  tlus  Department  on 
November  9, 1900. 

Contract  was  entered  into  with  James  McMahon  on  October  1^  1900, 
for  the  construction  of  a  power  house  and  a  shelter  for  tiie  projector; 
contract  was'approved  by  the  Chief  of  Engineers  October  24, 1900. 

The  buildin^^  to  receive  the  en^ne  and  the  dynamo  is  of  brick,  12- 
inch  walls,  bmlt  on  a  concrete  foundation,  with  concrete  floor,  and 


Digitized  by  LjOOQIC 


APPENDIX  3 ^FOBTIFIOATIONS.  863 

finished  with  a  slate  roof.  Its  dimensions  are  16  feet  by  28  feet  by  9 
feet  high.  The  shelter  for  the  projector  is  of  frame  incased  in  gal- 
vanized sheet  iron,  with  a  galvanized  iron  roof.  Its  dimensions  are  14 
feet  by  14  feet  by  10  feet  high.  In  front  of  and  on  the  floor  level  is  a 
platform  12  feet  long,  upon  which  the  truck  carrying  the  projector  is 
run  when  the  light  is  in  service.  The  contractor  began  work  on  the 
buildings  in  December  and  finished  them,  after  numerous  delays,  in 
February.  The  machinery  was  taken  from  storage  at  Goat  Island, 
transpoi*ted  by  contract  to  the  wharf,  whence  it  was  delivered  to  site 
with  teams  by  the  Engineer  Department,  and  erected. 

The  plant  consists  of  a  16-horsepower  Hornsby-Akroyd  oil  engine, 
belted  to  a  72-amt)ere  110-volt  Gr.  E.  dynamo,  and  a  30-inch  G.  E. 
electrically-controlled  projector.  The  distance  between  the  power 
house  and  light  is  1,300  feet,  the  current  being  carried  by  conductors 
of  60,000  cm.  cross  section,  strung  on  a  pole  line.  Several  test  runs 
were  made  after  the  plant  was  erected,  the  final  being  run  on  May  31, 
when  the  machinery  had  been  satisfactorilv  adjusted  and  prepared  to 
turn  over  to  the  artillery  service.  This  plant  forms  no  part  of  the 
searchlight  system  of  the  harbor,  and  was  installed  upon  the  request 
of  the  artillery  service  for  practice  purposes  only. 

The  following  statement  shows  the  distribution  of  the  cost  of  the 
work: 

Preparing  site  and  excavation $136.25 

Ck>ntract  of  James  McMahon,  for  buildings 1,865.00 

Electric  wiring 50.23 

Pole  line,  complete 80.07 

Transportation  of  machinery 98. 63 

Erectmg  machinery  and  making  tests 140. 13 

Painting 56.89 

Superintendence 279.42 

Sundries: 

Hardware 13.90 

Drains 6.50 

Water  supply 7.96 

Printing 20.25 

Masons^  work 16.00 

Miscellaneous  teaming - 1 2. 25 

Policing 6.00 

72.86 

Total 2,778.48 

Implacemervta  for  two  H-inch  gv/ns  on  dimppearing  carriages  and 
emplcLcements  for  eight  lH-inch  mortars. — Plans  and  estimates  having 
been  requested  by  the  Department  May  29,  1900,  examinations  were 
begun  in  June  of  the  sites  selected  by  The  Board  of  Engineers,  with  a 
view  of  investigating  the  facilities  for  prosecuting  the  work. 

The  distance  between  the  wharf  and  the  site  of  the  batteries  being 
several  miles  over  a  mountainous  road  with  an  elevation  of  640  feet  at 
the  highest  point,  the  cost  of  transporting  materials  by  this  road  would 
be  almost  prohibitory,  so  it  was  deemed  best  to  make  a  hydrographic 
survey  of  a  sheltered  cove  to  determine  whether  a  wharf  could  te  built. 
The  site  of  the  wharf  was  selected,  the  depth  of  the  outer  end  being  26 
feet. 

To  connect  the  wharf  approach  with  good  grounds  above  by  a  road 
was  found  too  eimensive,  hence  a  tramway,  designed  to  carry  loads  up 
to  6  tons  in  weight,  waa  decided  upon  and  built,  as  will  be  described 
further  on. 
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At  the  site  of  the  mortar  battery  during  the  winter  months  the 
ground  water  rose  to  the  surface.  This  condition  suggested  the  prob- 
ability of  dampness  in  the  service  rooms  and  ma^zines  at  certain  periods 
of  the  year,  and  it  was  therefore  thought  advisable  to  change  its  loca- 
tion. After  careful  examination  the  site  selected  in  1890  was  found 
to  be  free  from  water  and  well  adapted  for  a  mortar  battery.  It  is 
about  an  eighth  of  a  mile  to  the  southward  and  40  feet  higher  in  eleva- 
tion, situated  between  two  hills,  which  give  excellent  flank  protection, 
some  80  feet  higher  than  the  levels  selected  for  the  moi-tar  pits.  The 
plans  for  the  battery  were  not  changed  excepting  in  minor  detail,  but 
an  additional  allotment  was  made  on  April  20,  1901,  to  cover  any  pos- 
sible contingency  which  might  arise  in  completely  finishing  this  type 
of  defensive  works.  The  carriages  for  the  battery  are  being  shipped 
from  tiie  East,  and  upon  receipt  will  be  delivered,  near  the  works  by 
the  Quartermaster's  Department.  An  estimate  was  made  for  taking 
the  carriages  to  the  site  by  landing  them  at  a  beach  near  the  whan 
and  then  taking  them  overland  U)  the  works.  This  estimate  was 
rejected  by  the  Department  as  being  too  costly,  with  request  to  inves- 
tigate other  means  for  getting  them  to  the  emplacements.  A  small, 
narrow  beach  in  the  sheltered  cove  near  the  new  wharf  was  examined 
and  found  suitable  for  landing  a  barge  if  the  numerous  rocks  and 
boulders  guarding  the  approach  were  blown  out.  After  removing 
the  rocks  it  is  proposed  to  Duild  ways,  upon  which  the  barge  carrying 
the  ordnance  will  oe  drawn  and  then  unloaded.  Owing  to  the  hazard- 
ous nature  of  the  work,  due  partly  to  the  treacherous  ocean  swell 
which  constantlv  washes  the  rocky  shore  and  partly  to  the  contracted 
area  upon  which  the  ways  must  be  built,  it  was  considered  to  be  to 
the  best  interests  of  the  Government  to  provide  its  own  barge  and  to 
suit  the  dimensions  to  the  conditions  obtaining  for  the  particular 
work.  Negotiations  are  under  wav  to  purchase  a  barge  30  by  100 
feet  by  7  feet  6  inches  deep,  capable  of  transporting  safely  loads  of 
200  tons  in  weight.  The  barge  is  to  be  used  also  in  the  construction 
of  the  batteries  for  transporting  supplies. 

During  March  plans  for  the  12-inch  emplacements  were  modified  to 
suit  a  new  site  designated  by  The  Board  of  Engineers,  and  an  addi- 
tional allotment  was  made  April  20  to  cover  the  changes.  The  active 
work  of  construction  for  the  battery  has  consisted  pnncipally  of  pro- 
viding the  general  plant  for  the  construction  of  both  emplacements. 
A  start  was  made  on  the  excavation  during  June,  but  with  the  very 
limited  accommodations  for  workmen  nothing  effective  can  be  done 
until  the  engineer  buildings  now  under  construction  are  completed, 
when  a  full  force  of  men  can  be  employed. 

The  question  of  the  transportation  of  supplies  having  been  deter- 
mined upon — that  is,  that  aU  supplies  shoula  be  taken  to  the  point 
direct — the  subject  of  material  for  concrete  was  next  considere<L  A 
porphyritic  sandstone  similar  in  character  to  the  ledge  found  on  one 
of  the  islands  of  the  harbor,  which  has  been  operated  as  a  quarry  for 
thirty  years,  was  found  near  the  site  for  the  12-inch  emplacement. 
The  face  of  a  cliff,  running  from  the  water's  edge  to  an  elevation  of 
from  140  to  180  feet,  proved,  after  careful  prospecting,  to  be  the  most 
suitable  place  to  make  an  opening  for  a  quarry.  A  bench,  at  an 
elevation  of  100  feet,  was  worked  in  for  a  distance  of  some  HO  feet  to 
provide  a  working  floor.  A  stiff-leg  derrick,  lifting  safely  loads  of  3 
tons,  will  be  placed  near  the  edge  of  the  cliff  on  its  westerly  or  higher 
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end  to  hoist  the  broken  rubble  to  swing  it  around  to  the  crusher  plat- 
form. A  new  Gates  rock  crusher,  No.  5,  with  smooth  head,  was  pur- 
chased and  is  bein^  erected.  An  elevator  will  store  the  crushed  stone 
in  a  bin  of  800  cubic  yards  capacity,  whence  it  will  be  taken  in  mining 
cars  to  the  concrete-mixing  plant  500  feet  away.  It  is  expected  to 
place  the  product,  crushed  to  a  maximum  of  2-inch  size,  on  tne  mixer 
platform  at  a  cost  not  exceeding  90  cents  per  ton  of  crushed  stone; 
the  plant,  when  the  quarry  is  fully  opened,  to  have  a  capacity  of  260 
tons  per  day. 

Sand  running  through  every  grade  in  size,  in  unlimited  quantities, 
can  be  obtained  from  a  beach  within  a  third  of  a  mile  from  the  12-inch 
emplacement.  The  sand  will  be  collected  with  drag  scrapers  and  teams 
and  a  bunker  will  be  built  on  the  beach  to  store  it,  whence  it  will  be 
taken  to  the  concrete-mixing  plant  in  mining  cars  operated  on  a  sur- 
face track.  Water  can  be  obtained  in  a  gulch  leading  to  the  above 
beach.  A  wooden  storage  tank  of  7.000  gallons  capacity,  or  one  dajr's 
supply  when  concreting,  is  to  be  erected  at  this  point  from  which 
water  will  be  elevated  with  a  steam  pump  to  a  cement  basin  of  20,000 
gallons  capacity,  this  basin  to  be  placed  suflSciently  high  to  afford  a 
working  pressure  for  a  permanent  water  supply  for  the  two  batteries. 
For  a  tempoi'ary  supply  a  windmill  has  been  erected  in  the  gulch  and 
pumps  to  a  2,000-gallon  tank  pla<;ed  at  a  sufficient  elevation  to  give 
water  to  all  points  while  preliminary  work  is  going  on. 

The  distance  between  the  two  emplacements  being  but  1,600  feet, 
with  the  12-inch  guns  about  40  feet  aoove  the  mortars,  a  concrete  plant 
has  been  designed  which  will  serve  both  batteries  when  connected  by  a 
simple  tramway  operated  by  gi'avity .  A  Lidgerwood  cableway,  capa- 
ble of  distributing  loads  of  3  tons  over  any  point  of  the  12-inch 
emplacement,  has  been  contracted  for.  Stones  of  a  cubic  yard  and  more 
in  contents  can  be  handled  with  the  quarry  plant,  delivered  to  the 
cableway  on  the  stone  train,  and  with  it  placed  in  the  concrete  walls. 
By  using  large  stones  instead  of  small  rubble  in  the  concrete  a  decided 
saving  is  effected  in  addition  to  obtaining  a  concrete  of  superior  value. 
An  additional  advantage  in  using  the  cableway  is  the  economy  of  han- 
dling ironwork  placed  in  the  concrete  as  well  as  the  lumber  used  in 
building  the  forms.  It  also  does  away  with  trestling  used  to  support 
the  false  work  of  runways  for  cars. 

Whai'f  and  tramway. — By  Department  letter  of  July  26,  1900,  it 
was  directed  that  the  sum  of  $2,000  from  the  allotment  for  the  two 
emplacements  for  12-inch  guns  on  disappearing  carriages  be  applied  to 
making  the  necessary  surveys  for  a  dock,  and  to  investigating  the 
facilities  for  taking  supplies  from  said  dock  to  the  battery  sites  above. 

It  was  considered  necessary  to  create  landing  facilities  m  connection 
with  the  work  to  be  done,  and  after  a  preliminary  investigution  of  the 
locality  it  was  decided  to  erect  a  pile  wharf  from  shore  in  the  more 
sheltered  part  of  the  bight,  under  the  lee  of  the  projecting  headland, 
carrying  it  into  26  feet  of  water  at  its  extreme  end.  From  the  root  of 
the  wharf  a  tramway  for  a  single  car  track  was  projected  to  reach  the 
top  of  the  bank  at  an  elevation  of  250  feet  above  the  low- water  plane. 

The  general  design  consists  of  a  landing  pier  50  feet  by  100  feet, 
the  axis  of  which  is  laid  parallel  to  the  direction  of  the  ocean  swell 
entering  the  cove.  This  pier  abuts  a  section  of  wharf  24  feet  wide  by 
80  feet  long,  and  from  the  end  of  this  section  an  approach  16  feet  by 
204  feet  leads  to  the  shore,  built  on  a  rise  of  1  in  10.     This  was 
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resorted  to  to  lift  the  shore  end  high  above  the  reach  of  the  ocean  surf, 
which  is  known  to  develop  powerful  destroying  forces  here.  The 
landing  and  the  middle  section  of  the  wharf  have  a  floor  height  of  15 
feet  above  the  plane  of  mean  lower  low  water,  while  the  shore  end  of 
the  approach  reaches  an  elevation  of  35.5  feet.  The  piles,  all  of  which 
are  creosoted,  were  placed  8  feet  apart  in  a  bent,  while  the  bents  are 
10  feet  distant  in  the  landing  pier  and  12  feet  in  other  sections  of  the 
wharf.  The  piles  were  capped  by  12  by  12  inch  timbers  upon  which 
the  superstructure  of  stringers  and  floor  rests.  A  system  of  iron  tie 
rods,  l^-inch  diameter,  was  adopted  to  brace  the  piles  diagonally  across 
from  bent  to  bent. 

The  tramway,  578  feet  long,  begins  at  the  root  of  the  wharf  and 
leads  to  the  top  of  the  bluff,  rising  in  a  horizontal  distance  of  522  feet 
to  a  height  of  214.5  feet,  its  steepest  grade  being  on  a  rise  of  1  in  1.47, 
or  at  an  angle  of  34  degrees  13  minutes.  A  canyon,  or  depression  in 
the  cliff  line,  was  chosen  for  the  location  of  the  tramway  m  order  to 
make  the  ascent  as  advantageously  as  possible,  and  to  do  this  properly 
it  became  necessar}"^  to  make  a  cut  or  excavation  at  the  beginning  of 
the  steeper  grades  10  feet  deep,  from  10  to  15  feet  wide,  ana  about  60 
feet  long,  containing  about  400  cubic  yards.  The  tramway  consists  of 
two  longitudinal  stringers  8  by  12  inches,  38  inches  apart,  center 
to  center,  so  as  to  support  a  track  of  36-inch  gauge.  These  stringers 
are  notched  into  8  by  10  inch  trestle  caps,  the  trestles  being  timber 
structures  of  requisite  height,  varying  from  22  feet  to  5  feet,  and 
spaced  generally  12  feet  from  each  other.  The  structure  was  calcula- 
ted for  a  safe  load  of  6  tons,  and  will  readily  carry  10  tons  without 
danger. 

The  general  character  of  the  sea  bottom  and  of  the  cliffs  in  this  local- 
ity is  extremely  rocky  and  precipitous.  While  it  was  feared  that  it 
might  be  very  difficult  to  find  a  foothold  for  the  piles,  a  careful  hydro- 
graphic  survey  developed  the  fact  that  the  rock  existed  in  ledges  only, 
and  that  it  dia  not  extend  beyond  a  certain  very  well  defined  Tine,  out- 
side of  which  the  bottom  was  found  to  be  hard  sand,  offering  no  diffi- 
culty to  the  penetration  of  a  pile.  With  this  knowledge  it  was  only  a 
fair  risk  to  undertake  the  construction  of  this  work,  being  prepared 
beforehand  that  any  emergency  would  have  to  be  met  by  minor  changes 
in  driving  and  additional  bracing,  for  which  all  due  allowances  were 
made.  'Diese  preliminary  investigations  led  to  the  final  location  of  the 
structure,  which  was  aligned  as  a  tangent  from  the  upper  terminal  of 
the  ti-amway  to  the  shore  end  of  the  landing  pier;  the  latter  was 
deflected  22  degrees  to  the  westward  to  meet  the  force  of  the  approach- 
ing swell  and  to  afford  a  safe  berth  to  vessels  lying  at  its  siae.  The 
eastern  100-foot  face  of  this  section  was  intended  and  designed  to  be 
the  landing  side  of  the  wharf,  where  a  vessel  may  pitch  with  the  rolling 
swells,  but  where  it  may  be  least  subjected  to  broadside  thrusts  against 
the  structure.  The  details  of  construction  of  the  plans  were  closely 
adhered  to  in  the  progress  of  this  work. 

In  the  driving  of  the  piles  the  rocky  ledge  referred  to  was  reached 
with  section  No.  2  and  for  several  bents  the  piles  could  not  be  driven 
more  than  1  foot,  or  practically  nothing.  A  shoe  proved  of  no  utility 
and  added  nothing  to  the  penetration;  it  would  either  turn  or  double 
up  under  the  pile,  or,  if  iriving  were  persisted  in,  it  would  cause 
the  pile  to  split  at  the  bottom  and  destroy  its  usefulness  altogether. 
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These  bents,  resting  on  rock  foundation,  were  tied  and  braced  with 
every  precaution  to  the  adjoining  bents  by  heavy  iron  straps  and  lateral 
braces  from  pile  to  pile  in  such  a  nianner  as  to  insure  their  stability. 
The  penetration  outside  of  the  ledge  was  found  satisfactory;  piles  were 
driven  15  feet  into  this  bottom. 

While  the  wharf  stands  in  a  very  eacposed  locality,  separated  from 
the  Pacific  Ocean  by  a  narrow  neck  of  land  not  more  than  400  feet 
wide,  it  is  sheltered  to  such  an  extent  that  its  safety  is  assured.  All 
westerly  weather,  from  the  southwest  or  the  northwest,  is  broken  by 
the  headland,  or  the  projecting  neck,  which  breaks  the  face  of  the 
swell  and  allows  it  to  enter  the  cove  only  after  its  direction  has  been 
changed  by  curling  around  the  southern  extremity  of  the  point.  The 
severest  winter  weather  is  from  the  southeast.  To  this  the  wharf  is 
fully  exposed,  but  it  is  known  te  be  a  fact  that  a  wind  from  this  direc- 
tion has  no  influence  on  the  sea.  It  is  a  land  wind  and  in  sweeping 
across  the  bay  it  has  no  opportunity  in  that  short  space  te  make  that 
violent  and  destructive  sea  that  is  created  by  the  ocean  winds  from  the 
westward.  No  imminent  danger  need  therefore  be  apprehended  from 
this  source.  The  approaches  to  the  pierhead  are  free  from  any  dan- 
gers to  navigation,  so  far  as  a  very  careful  and  extended  series  of 
soundings  has  been  able  te  establish  that  fact. 

The  estimated  cost  of  building  the  wharf  and  tramway,  including 
30-pound  rail  truck  and  derrick  for  lifting  heavy  loads,  was  $14,466. 
Bids  were  advertised  for  on  October  8,  and  opened  on  November  8, 
when  the  contiTict  was  awarded  to  Richard  McCann,  San  Francisco, 
who  proved  to  be  the  lowest  bidder.  The  contract  was  approved  by 
the  Chief  of  Engineers  December  17,  and  one  extension  or  time  was 
granted,  viz,  sixty  days.  The  contractor  carried  out  the  contract  sat- 
isfactorily to  final  completion,  May  26, 1901,  under  many  adverse  con- 
ditions of  weather,  stete  of  sea,  and  diflSculties  of  driving  piles,  to- 
{^ether  with  the  constant  trouble  of  getting  his  material  to  this  exposed 
ocality,  the  roadways  to  which  were  frequently  impassable  during  the 
heavy  winter  rains  tor  weeks  at  a  time. 

Appended  is  a  statement  of  the  cost  of  the  work: 

CONTRACT  OP  RICHARD  m'CANN. 

510  cubic  yards  excavation,  at  60  cents $256. 00 

10,876.6  linear  feet  piles,  at  $0.626 6, 743. 44 

91,283  feet  B.  M.  lumber  in  wharf,  at  $23 2.099.61 

34,614  pounds  iron  in  wharf,  at  $0.056 1, 898. 27 

30,886  feet  B.  M.  lumber  in  tramway,  at$27 833.92 

6,054.48  pounds  iron  in  tramway,  at  $0.066 278. 00 

1,164  feet  railroad  track,  at  $0.25 291.00 

1  iron  shoe,  at  $2 2. 00 

$12, 401. 14 

Pay  of  inspector 583. 83 

Assistant  to  inspector 116. 00 

Steamer  Yosemite 232. 00 

Superintendence 216. 00 

Printing  specifications 45. 50 

Advertising  for  bids 32. 38 

Excavation  for  terminal 110. 21 

Sundries 21. 99 

1,366.91 

Total 13,768.05 
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Engineer  huildings. — ^The  buildings  which  heretofore  quartered  the 
workmen  and  teams  for  the  works  on  the  north  side  of  the  bay  were 
too  far  removed  from  the  new  emplacements  to  be  of  use;  hence  esti- 
mates were  submitted  on  October  23  for  new  quarters,  and  were 
approved  with  the  main  battery  plans.  An  allotment  of  $6,451  for 
these  buildings  was  made  October  31,  1900.  The  buildings  are  as 
follows:  One  mess  house,  seating  130  men;  2  bunk  houses,  each  quar- 
tering 72  laborers  and  16  mechanics;  1  stable,  for  30  horses;  1  cement 
shed,  for  3,800  barrels  cement;  1  carpenter  and  blacksmith  shop,  an 
office,  and  a  dwelling  house  for  engineering  assistants.  The  construc- 
tion of  these  buildings  is  under  way,  one  bunk  house  being  about  done, 
with  the  mess  house  under  roof. 

Electric-light  amd  power  plcmt. — ^In  the  original  project  for  the 
12-inch  battery,  submitted  September  12,  1900,  no  dynamo  room  was 
provided,  as  it  was  understood  the  Department  had  under  consider- 
ation the  question  of  doing  away  with  oil  engines  and  having  separate 
power  houses  for  electric  lighting  and  for  running  the  motors  of  the 
ammunition  hoists,  and  it  was  suggested  that  a  power  house  could  be 
built  behind  some  of  the  hills  in  a  safe  place  from  which  electric  power 
could  be  distributed  to  all  of  the  emplacements  called  for  bv  the 
approved  project.  The  Department  instructions  were  to  modify  the 
rooms  of  Emplacement  No.  2  to  adapt  them  to  the  requirements  of  the 
new  specifications  about  to  be  issued.  In  the  revised  estimate  of  Octo- 
ber 23,  1900,  these  instructions  were  carried  out  and  the  necessary 
rooms  for  boiler,  engine,  and  dynamo  provided  on  the  left  flank  of  the 
battery  for  supplying  electricity  for  the  12-inch  emplacements  and  the 
mortar  battery.  This  revised  estimate  was  approved  and  an  allotment 
of  $23,695  made  for  the  work. 

A  project  having  been  approved  for  the  installation  of  electric 
searchlights  at  the  various  harbors  of  the  United  States,  an  estimate 
of  cost  of  installing  those  recommended  for  this  district  was  called 
for  and  submitted.  As  this  project  requires  the  building  of  a  power 
house  not  far  from  the  12-inch  battery,  the  subject  of  a  central  power 
plant  of  sufficient  capacity  for  supplying  the  power  and  light  required 
ror  all  the  batteries  to  be  built  and  for  lighting  the  quarters  for  the 
garrison  was  recommended  for  consideration.  This  plan  was  approved 
and  plans  and  estimates  for  the  plant  were  requested  by  the  Depart- 
ment. As  a  special  Board  of  Engineer  officers  has  the  general  sub- 
ject of  central  plants  for  furnishing  all  electricity  for  battery  and 
garrison  purposes  at  seacoast  fortifications,  the  preparation  of  plans 
and  estimates  has  been  deferred  until  the  report  of  the  Board  is 
received. 

l\eservation  and  repair  of  fortifications. — Emplacements  for  three 
12-inch  guns  on  nondisappearing  carriages:  The  protective  coating  of 
the  top  surfaces  of  the  concrete  was  a  6-inch  course  of  rock  asphalt, 
laid  by  an  expert,  and  was  supposed  to  be  waterproof  as  well  as  elastic, 
and  proof  against  erosion  from  the  gun  blast.  It  did  not  prove  elastic 
and  developed  large  cracks,  which  permitted  the  rain  to  saturate  it  and 
then  to  soak  on  through  the  concrete  to  the  rooms  below.  Had  the 
surface  received  the  constant  kneading  which  a  street  under  traffic  is 
subjected  to,  it  would  doubtless  have  remained  intact. 

In  the  allotment  for  preservation  and  repair,  year  1900-1901,  suf- 
ficient funds  were  obtained  to  replace  the  asphalt  covering  with  a  con- 
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Crete  roof  averaging  6  inches  in  thickness  over  an  area  of  1,500  square 
yards.  Work  was  begun  July  24,  and  finished  September  22.  The 
asphalt  was  removed  principally  with  picks,  and  with  hammers  and 
wedges  where  it  was  sufficiently  cohesive  to  come  up  in  sheets.  The 
asphalt  removed,  it  was  found  that  the  concrete  surface  was  pretty 
well  saturated  to  the  depth  of  an  inch  or  more  in  places  with  the  oils 
of  the  covering  surface.  This  damaged  concrete  was  entirely  taken 
up,  so  that  a  tnorough  bond  could  be  obtained  between  the  new  and 
the  old  work,  at  a  cost  of  33  cents  per  square  yard.  Over  the  cleaned 
surface  a  grouting  of  pure  cement  and  water  was  swept  with  heavy 
stable  brooms,  a  Imrrel  of  cement  being  used  to  about  every  30  square 
yards  of  surface. 

Sand  and  gravel  for  concrete  were  obtained  from  the  beach  and  hauled 
to  the  battery  with  teams;  the  cement  was  taken  from  storage  at  the 
wharf.  The  concrete  was  made  in  proportions  1:2:5,  with  a  finish- 
ing coat  mixed  1 :  li.  The  cost  of  the  5-inch  layer  and  1-inch  finish, 
complete,  without  superintendence  was  $1,368  per  square  yard,  or 
$8.20  per  cubic  yard.  The  terreplein  surface  over  the  entmnce  gal- 
lery to  magazines  Nos.  4  and  5  leaked  considerably,  and  this  was 
taken  up  to  a  depth  of  4  inches  and  restored  with  new  concrete. 

The  past  winter  was  one  of  normal  rainfall,  with  one  or  two  periods 
of  proti'acted  wet  weather;  every  room  and  gallery  in  the  three 
emplacements  proved  to  be  dry.  Sufficient  balance  to  paint  the 
superior  slopes  of  the  restored  surface  was  wanting  at  the  end  of  the 
work,  and  tnis  amount  has  been  placed  in  the  estimate  for  the  next 
fiscal  year.  Appended  is  a  detailed  statement  of  the  cost  of  the 
repairs: 

Removing  and  storing  old  asphalt $623. 25 

Concrete: 

Cement  (all  Portland) $889.20 

Gravel 170.62 

Sand 169.92 

Forms 189.25 

Labor,  concreting 211. 43 

Labor,  cement  finishing 426. 00 

2,056.42 

General  blacksmithing 111.  63 

Miscellaneous  teaming 118. 79 

Water  supply 19. 38 

Maintenance  of  quarters 74. 28 

Steamer  Yosemite 24. 10 

Tools 9.50 

Superintendence 435. 01 

Policing 13.45 

Total 3,485.81 

J^iring  of  oi'dnaiice. — During  the  year  shots  were  fired  from  the 
batteries  on  the  north  side  of  the  harbor  as  follows: 

Two  8-inch  rifles  on  nondisappearin^  carriages,  2  shots. 
Three  12-inch  rifles  on  nondisappearin^  carriages,  1  shot  (middle  gun). 
Two  12-inch  rifles  on  di8apj)eanng  carriages,  5  shots  (2  shots  from  gun  No.  1 
and  3  shots  from  gun  No.  2) . 
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Money  statements, 

GUN   AND   HOBTAR  BATTERIB8. 

EmpUicemerds  for  two  S-inch  rapid-fire  guns. 

July  1,  1900,  balance  unexpended $14,993.25 

July  1,  1900,  amount  received  by  value  of  cement  transferred  to  other 

work 1,687.61 

October  31,  1900,  amount  received  by  value  of  cement  transferred  to 

other  work 1,068.60 

17, 749. 36 
June  30,  1901,  amount  expended  during  fiscal  year  , . . : 17, 549. 69 

July  1,  1901,  balance  unexpended 199.  77 

July  1,  1901,  outstanding  liabilities 125.00 

July  1,  1901,  balance  available 74.77 

EmpkuxmenU  for  two  If -inch  rifles  on  disappearing  carriages. 

July  1,  1900,  balance  unexpended $3,354.43 

December  31,  1900,  deposited  to  credit  of  Treasurer  United 

States $173.49 

June  30,  1901,  amount  expended  during  fiscal  year 3, 180. 94 

3,354.43 

InstaUaiion  of  search  light. 

July  1,  1900,  balance  unexi)ended  (allotted  June  30,  1900) $3, 030. 00 

March  1,  1901,  transferred  to  other  work $250.00 

June  30,  1901,  amount  expended  during  fiscal  year 2, 780. 00 

3,030.00 

Emplacements  for  two  12^inch  guns  on  disappearing  carriages. 

July  25,  1900,  amount  allotted $1,000.00 

October  31,  1900,  amount  allotted 114,710.00 

April20,  1901,  amount  allotted 6,500.00 

122,210.00 
June  30,  1901,  amount  expended  during  fiscal  year 6,606.23 

July  1,  1901,  balance  unexpended 115,603.77 

July  1,  1901,  outstanding  habilities 2,881.77 

July  1,  1901,  balance  available 112,722.00 

Mortar  haUery  for  eight  19-inch  mortars. 

July  25,  1900,  amount  allotted $1,000.00 

October  31,  1900,  amount  allotted 89,362.00 

May  11, 1901,  amount  allotted 16,505.00 

106,867.00 
June  30,  1901,  amount  expended  during  fiscal  year 3,241.98 

July  1,  1901,  balance  unexpended 103,625.02 

July  1,  1901,  outstanding  liabilities 578.16 

July  1,  1901,  balance  available 103,046.86 

Wharf  and  tramway. 

October  31,  1900,  amount  allotted $14,466.00 

June  30,  1901,  amount  expended  during  fiscal  year 13, 310. 55 

July  1,  1901,  balance  unexpended 1,155.45 

July  1,  1901,  outstanding  liabilities 447.00 

July  1,  1901,  Imlance  available 708.45 
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Engineer  buildings, 

October  31,  1900,  amount  allotted 156,461.00 

June  30,  1901,  amount  expended  during  fiscal  year 432. 00 

July  1,  1901,  balance  unexpended 6,019.00 

July  1,  1901,  outstanding  liabilities 3,222.65 

July  1,  1901,  balance  available 2,796.36 

Electric  plant. 

October  31,  1900,  amount  allotted $23,595.00 

July  1,  1901,  balance  available 23,595.00 

PRESERVATION   AND   REPAIR  OP   PORTIPICATION8. 

July  1,  1900,  balance  unexpended $4,^23.67 

May  22,  1901,  amount  allotted 2,734.00 

7,367.67 
October  31, 1900,  amount  transferred  to  other  work  on  account 

cement  received $889. 20 

June  30,  1901,  amount  expended  during  fiscal  year 3, 629. 27 

4,518.47 


July  1,  1901,  balance  unexpended 2,839.20 

July  1,  1901,  outstanding  liabilities 95.80 

July  1,  1901,  balance  available 2,743.40 

BATTERIES  ON   ISLANDS  IN  HARBOR. 

At  the  close  of  the  last  fiscal  year  the  condition  of  the  work  was  as 
follows: 

Emplacement  for  one  8-inch  riile  on  nondisappearina  carriage. — ^The 
emplacement  was  completed,  the  gun  mounted,  and  the  battery  in 
charge  of  the  artillery. 

Emplacement  for  o?ie  S-inch  rifle  on  disappeaHng  carriaqe. — ^The 
engineering  work  was  completed,  except  settmg  base  ring,  which  had 
not  arrived!     The  gun  was  on  hand. 

Emplacements  for  iAoo  5 -inch  rapid-fire  guns  on  pedestal  mowvts, — 
Engineering  work  completed,  except  whitewashing  interior  of  rooms 
ancf  setting  the  pedestals,  which  had  not  been  received. 

WORK  DONE  DURING  THE  YEAR. 

Emplacement  for  one  8-inch  rifle  on  lumdij^appearing  carriage. — No 
work  was  done  on  this  emplacement. 

Emj^lacement  for  07ie  8'i7ich  rifle  on  disappearvna  ca/rriage, — ^The 
bjise  ring  and  carriage  were  delivered  at  the  post  dock  by  the  Quarter- 
master's Department  and  were  taken  to  the  battery  during  the  month 
by  the  artillery  troops.  The  base  ring  was  set  bv  the  Engineer 
Department  in  May,  1901,  and  all  engineering  work  entirely  com- 

Pleted.     The  battery  was  transferred  to  the  artillery  in  August,  1900. 
'reparations  were  being  made  by  the  artillery  for  mounting  the 
carriage. 

Emplacenwnts  for  two  5-inch  rapid-fire  guns  on  pedestal  mounts. — 
The  interior  walls  were  whitewashed  by  the  engineer  watchman.  The 
carriages  for  this  battery  have  not  arrived.  The  battery  was  trans- 
ferred to  the  artillery  in  August,  1900. 
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Preservation  arid  repair  of  fortifications. — A  watchman  was  employed 
in  the  general  care  of  engineer  buildings  and  property  and  in  painting 
interior  walls  of  the  6-ineh  battery. 

Money  statements, 

GUN    AND   MORTAR   BATTERIES. 

Emplacement  for  one  S-inch  rifle  on  disappearing  carriage. 

July  1,  1900,  balance  unexpended $1,235.33 

June  30,  1901,  amount  expended  during  fiscal  year 1, 236. 33 

Emplacemenis  for  two  S'inch  rapid-fire  ivire-wouml  gtins. 

July  1,  1900, balance  unexpended $2,034.88 

July  1,  1900,  amount  transferred  to  other  work  on  account 

cement  received $1, 687. 51 

June  30, 1901,  amount  expended  during  fiscal  year 298. 95 

■ 1,986.46 

July  1,  1901,  balance  unexpended  and  available 48. 42 

PRESERVATION    AND   REPAIR   OF   FORTIFICATIONS. 

Julyl,  1900,  balance  unexpended $1,000.00 

May  22,  1901, amount aUotted 1,022.00 

2,022.00 
June  30,  1901,  amount  expended  during  fiscal  year 720. 00 

Julyl,  1901,  balance  unexpended 1,302.00 

July  1,  1901,  outetanding  Uabilitiee 50.00 

July  1,1901,  balance  available - 1,252.00 

BATTERIES  ON   SOUTH   SIDE  OF  BAY. 

At  the  close  of  the  last  fiscal  year  the  cx)ndition  of  the  work  was  as 
follows: 

Mnpla^cementfor  8 -inch  rifie  on  disappearing  carriage. — ^The  emplace- 
ment was  completed,  except  installing  the  ammunition  hoist,  setting 
the  base  ring,  and  mounting  the  gun. 

Emplacements  f 01'  three  8-in/ih  rifles  on.  disajypearing  carriages. — ^The 
engineering  work  was  completed,  the  guns  mounted,  and  the  battery 
turned  over  to  the  artillery. 

Emplacem^its  for  two  6 -inch  rapid-fire  wire-wound  p^TW.— The 
emplacements  were  completed,  excepting  the  whitewashing  of  the  inte- 
rior rooms  and  setting  of  the  base  rings,  which  had  not  been  received, 
and  some  minor  details. 

Emplacements  for  two  15-p<mndeT  rapid-fire  guns. — Instructions  had 
been  received  to  select  a  site  and  to  prepare  plans  and  estimates  for  the 
construction  of  two  emplacements  for  16-pounder  rapid-fire  guns  on 
balanced-pillar  mounts,  and  this  work  was  in  progress. 

Emplacements  5,  7,  and  8  for  12-inch  rifles  on  disappearing  car- 
riages.—T\i^  engineering  work  was  completed,  the  guns  mounted,  and 
the  battery  turned  over  to  the  artillery. 

Emplacements  9, 10, 11, 12,  and  13  for  10-inch  rifies  on  disappearing 
carriages. — The  engineering  work  was  completed,  the  guns  mounted, 
and  the  battery  turned  over  to  the  artillery. 
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Emplacemervts  i^  16^  16^  18  ^  and  19  for  1^-mch  rifles  on  nondisap- 
pearlng  cm^riages. — The  engineering  work  was  completed,  the  guns 
mounted,  and  the  battery  turned  over  to  the  artillery. 

EmplcLcements  B  and  Cfor  S-inch  rapid-fire  gun^  on  pilla/r  mounts. — 
These  emplacements  were  begun  in  the  spring  of  1898,  but,  on  account 
of  the  nonarrival  of  the  cylinders  for  the  pillars,  the  work  was  stopped 
after  the  excavation  haa  been  completed,  the  foundations  laid,  the 
relocator  room  erected,  and  some  of  the  forms  for  the  remaining  work 
constructed.  The  I-beams  and  some  rock  and  cement  had  been  pur- 
chased and  stored. 

Einplacement  D  for  B-injch  rapid-fi/re  gun  on  piUar  rruywnt, — ^This 
battery  was  begun  in  May,  1900,  out  work  was  stopped  after  the  com- 
pletion of  the  excavation  until  the  cylinder  for  the  i)illar  should  arrive. 

Pnewnatic  dyna/mite  gun  hattery. — ^The  engineering  work  was  com- 
pleted afid  the  battery  turned  over  to  the  artulery. 

Mortar  hattery  No.  1. — Engineering  work  completed,  the  mortars 
mounted,  and  the  battery  turned  over  to  the  artillery. 

Mortar  hattery  No.  2. — Engineering  work  completed,  the  mortars 
mounted,  and  the  battery  turned  over  to  the  artillery. 

Eraplaceirumts  for  two  6-vnch  guns  on  disappearing  carriages. — The 
battery  was  entirely  completed  excepting  the  mstallation  of  some  chain 
blocks,  the  carriages  were  mounted,  and  application  for  authority  to 
transfer  the  battery  to  the  artillery  had  been  made.  ^ 

Emptacements  for  two  12-inch  guns  on  disappearvng  carria^/es. — At 
the  beginning  of  the  fiscal  year  the  emplacements  were  completed 
except  for  installing  the  ammunition  hoists  and  motors,  laying  the 
concrete  aprons,  painting  and  whitewashing  the  battery,  and  setting 
the  base  rings. 

Einplacements  for  sixteen  12-inch  mortars. — At  the  beginning  of  the 
fiscal  year  the  excavation  was  completed,  a  concrete  plant  erected,  the 
drainage  system  nearly  completed,  and  about  half  the  concrete  founda- 
tions and  mortar  platforms  laid.  The  construction  of  forms  for  the 
concrete  work  was  well  under  way. 

LaTid  for  fortlilcatiori  purposes. — ^Thecomplaint  in  the  condemnation 
suit  had  been  filed  and  the  answer  of  the  owners  made;  the  United 
States  district  attorney  was  preparing  exceptions  to  the  answer. 

WOKK  DONE  DURING  THE  YEAB. 

Emplacement  for  one  8-inch  gun  on  disappearing  carriage. — The 
ammunition  hoist  was  set  in  July.  Upon  the  arrival  of  the  carriage 
in  January  the  base  ring  was  set  and  the  artillery  mounted  the  gun. 
A  tool  room  was  erected  in  the  reverse  slope,  racks  were  provided  in 
the  emplac^ement  for  the  rammers,  and  several  minor  changes  were 
made  on  the  switchboard  of  the  electric-lighting  plant,  and  the 
emplacement  entirely  completed.  The  battery  was  transferred  to  the 
artillery  in  August,  1900. 

Emplxicemervts  fm'  three  8-inch  guns  on  disa;ppearing  carriage. — A 
rammer  rack  and  tool  room  were  built  for  tnis  battery.  (See  ''Tool 
rooms  and  rammer  racks,"  post.) 

EmplaceDients  foi'  two  6 -inch  rapid-fire  wire-wound  guns. — ^The 
interior  rooms  were  whitewashed,  name  plates  for  speaking  tubes 
were  purchased  and  put  in  place,  and  the  battery  transferred  to  the 
artillerjjr  in  August.  The  base  rings  for  this  battery  will  be  set  as  soon 
as  received. 
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JEmplacemeThts  ^or  two  IS-pounder  rapid-Jlre  guns. — CJonsiderable 
delay  was  experienced  in  the  selection  of  the  site,  three  locations 
being  thorougnly  examined  and  abandoned  on  account  of  too  expen- 
sive construction  and  other  objections.  A  site  was  finally  approved 
March  23, 1901,  and  the  plans  were  approved  April  11,  1901.  A  pro- 
visional allotment  of  $12,000  was  made  November  8,  1900.  Of  this 
f800  was  withdrawn  April  11,  1901,  and  $137.26  expended  in  the  pre- 
liminary work,  leaving  $11,062.75  for  the  construction  of  the  battery. 
The  construction  of  the  battery  was  be^un  immediately.  During  the 
latter  part  of  April  the  site  was  cleared  and  the  road  to  it  put  in  good 
condition.  In  May  a  temporary  tool  and  cement  shed  was  put  up, 
the  excavation  was  made,  forms  erected,  and  about  half  the  concrete 
put  in.  The  excavation  was  in  sand  to  a  depth  of  from  7  feet  in  rear 
to  14  feet  in  front  and  in  clay  of  moderate  nardness  below  the  sand. 
The  excavation  was  carried  on  principally  by  four-horse  scrapers,  the 
clay  being  loosened  by  a  plow.  As  the  sand  extended  oelow  the 
foundation  on  one  corner  of  the  emplacement^  the  excavation  was 
here  carried  below  grade  to  the  clay  and  filled  m  to  grade  with  con- 
crete in  the  proportion  of  1:5:11.  The  floors  were  made  entirely 
separate  from  the  walls  and  the  space  below  them  was  filled  in  with 
sand  to  grade. 

The  concrete  in  the  emplacement  was  in  the  proportion  of  1:3:6, 
Portland  cement  of  the  "Hemmoor"  and  "Red  Diamond"  brands 
being  used,  and  the  mixing  being  by  hand. 

At  the  end  of  the  fiscal  year  the  work  was  completed  except  paint- 
ing, whitewashing,  top-dressing  part  of  the  rear  slopes,  wiring  for 
electric  lights,  setting  the  doors,  pointing  the  recesses  for  the  doors, 
andpolicing  and  settmg  cylinders. 

miplacemente  6,  7,8, 9, 10, 11, 12, 13,  U,  16, 16, 18,  cmd  19  for  10-inch 
and  l^'Vnck  rifles. — ^Theonly  work  done  on  these  enmlacements  during 
the  year  is  accounted  for  under  the  following  headings  or  allotments 
which  are  given  herein:  Shelf  lockers  for  dynamo  rooms;  observing 
station  (6,  7,  8);  electric-lighting  plants:  tool  rooms  and  rammer  racks; 
two  battery  commanders'  stations  (emplacements  18, 19). 

Eraphicenvents  B  and  Ofor  6-inch  rapidflre  guns  on  pillar  mounts. — 
The  cylinders  for  the  pillars  arrived  m  tfanuary,  1901,  and  the  work 
of  completing  the  battery  immediately  began.  The  forms  were  erected 
in  February  and  concreting  completed  at  the  end  of  March.  For  the 
concrete  Portland  cement,  coarse  beach  sand,  and  broken  stone  were 
used  in  the  proportion  of  1:3:6,  measured  loose,  by  volume,  except  in 
the  retaining  walls  in  rear  of  the  emplacement,  where  the  proportions 
were  1:3^:8.  The  cement  was  of  the  '* Cannon"  and  ''Ked  Dia- 
mond" brands.  The  latter  is  an  American  Portland  cement,  manu- 
factured in  Utah.  Although  the  ijuality  of  the  cement  used  was  good, 
the  manufacturers  supply  it  only  m  sacks,  and,  despite  all  reasonable 
care  in  storing,  the  cement  in  nearly  100  sacks  out  of  the  2,810  sacks 
became  more  or  less  hardened  by  dampness.  These  sacks  were  trans- 
ferred, with  a  portion  of  the  rest  of  this  cement,  to  the  15-pounder 
battery  and  were  there  used  in  subf  oundation  work. 

The  concrete  was  all  mixed  by  hand  and  was  of  very  good  quality. 
Planes  of  weakness  were  left  between  portions  of  the  emplacement 
that  had  unequal  loads  on  the  foundation,  and  lead  flashmgs  were 
inserted  to  prevent  water  from  running  down  them  and  making  its  way 
laterally  into  the  rooms. 
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All  surfaces  covered  by  earth  were  plastered  and  painted  with  par- 
affin paint,  and  a  layer  of  cobblestone  was  placed  next  to  them  to 
secure  the  quick  removal  of  water.  The  gun  platforms  over  the 
magazines  were  given  a  slope  of  one-twentieth  to  insure  prompt  drain- 
age. No  other  waterj)roofing  was  used.  The  refill,  the  grading  and 
seeding,  the  cement  finishing,  and  the  carpentry  work  were  completed 
in  April.  During  May  and  June  the  battery  was  allowed  to  drv,  and 
in  the  latter  part  of  June  the  rooms  were  whitewashed  and  the  electric 
wiring  put  in. 

EiriptcLcement  D  for  B-mch  rapid-fre  gv/n  on  pillar  mount, — The 
cylinder  arrived  at  the  same  time  as  the  two  for  the  other  6-inch  guns 
for  emplacements  B  and  C,  and  the  work  on  all  three  emplacements 
was  carried  on  at  the  same  time.  The  details  of  the  work  are  the 
same  as  that  for  emplacements  B  and  C. 

Pneumatic  dynamite  gvm  hattery. — Alterations  were  made  to  the 
switchboard  of  the  electric  plant. 

Mortar  Battery  No.  /.—On  May  11,  1901,  $5,233  was  allotted  for 
changing  azimuth  circles  and  completing  this  battery.  The  old  azi- 
muth circles  were  removed,  at  a  cost  of  about  $4.49  per  platform.  A 
steam  drill  was  purchased  for  the  excavation  of  the  concrete  necessary 
to  adapt  the  platforms  to  the  new  azimuth  circles. 

Mortar  Battery  No.  2, — Nothing  was  done  durinj^  the  year. 

Emplacements  for  two  G-inch  guns  on  disappearing  carriages. — ^The 
battery  was  transferred  to  the  artillery  in  August,  1900.  The  car- 
riages are  mounted,  but  the  guns  have  not  been  received. 

Emphicements  foi'  two  12-inoh  awns  on  disappearing  carriages. — ^The 
ammunition  hoists  were  installed  in  July,  but  the  motors  were  not 
delivered  until  November,  when  they  were  installed.  During  the  fall 
the  battery  was  painted  and  the  slopes  were  watered  and  cared  for. 
After  the  winter  rains  began  it  was  found  that  the  shot  galleries  in 
both  emplacements  were  leaking.  The  leak  in  Emplacement  No.  1  was 
due  to  a  crack  across  the  platform,  caused  by  unequal  settlement  from 
lack  of  uniformity  in  the  foundations.  The  cause  for  the  leak  in 
Emplacement  No.  2  was  not  evident.  To  discover  whether  it  was  due 
to  a  horizontal  crack  from  the  front  face,  the  earth  was  excavated. 
No  appreciable  crack  was  found,  however,  and  painting  this  surface 
and  draining  the  earth  in  front  of  it  had  no  appreciable  result.  The 
leaks  are  not  so  serious  as  to  render  the  rooms  unserviceable,  and  it  is 
expected  that  after  settlement  has  entirely  ceased  the  leak  through  the 
cracks  in  Emplacement  No.  1  can  be  stopped  by  a  lead  flashing. 

Some  difficulty  was  experienced  from  the  washing  of  the  exterior 
slopes  by  the  rain.  This  was  stopped,  however,  by  cutting  a  gutter 
along  the  top  of  the  slope  and  by  draining  the  bottom. 

In  February  and  March  the  concrete  aprons  were  put  in  and  the 
rooms  and  passages  were  whitewashed.  Although  the  nil  had  been  in 
position  for  nearly  a  year  there  was  a  settlement  of  about  one-half  an 
inch  in  the  aprons.  As  care  had  been  taken  to  prevent  the  bounding 
of  the  apron  with  the  parapet,  this  settlement  was  of  no  importance. 

Nothing  further  remains  to  be  done  to  this  battery  except  to  set  the 
base  rings,  which  have  not  yet  arrived.  A  watehman  is  employed  to 
keep  oflf  visitors  and  to  care  for  the  emplacement. 

For  the  detailed  statement  of  the  cost  of  this  battery  see  page  994, 
Annual  Report  Chief  of  Engineers,  1900. 
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Emplcbcement  for  one  l^-inch  atm  on  'tumdisappearing  carriage. — 
Plans  and  estimates  were  forwarded  to  the  Department  June  3,  1901, 
and  were  returned  approved  on  June  14, 1901,  an  allottment  of  $<60,000 
being  made  for  the  work.  Operations  will  be  commenced  during  the 
next  fiscal  year. 

ErnvLaxiements  for  sixteen  12-mch  mortars. — ^Work  on  the  floors  and 
foundations,  and  on  the  forms,  was  prosecuted  during  July.  To  obtain 
as  far  as  possible  an  equal  settlement  of  the  walls  heavily  weighted 
with  earth,  the  foundations  of  the  walls  were  constructed  with  oflfsets 
proportional  to  the  load  that  they  were  to  carry,  and  the  floors  were 
made  separate  from  the  walls,  a  sheet  of  tarred  mper  being  inserted 
to  prevent  the  bonding  of  the  two  together.  The  offsets  caused  a 
considerable  increase  in  the  amount  of  concrete  used,  but  their  con- 
struction was  justified  by  the  immunity  of  the  battery  from  cracks. 

The  floors  and  foundations  were  completed  in  July,  and  concreting 
the  rooms  began  about  the  1st  of  August.  The  concrete  was  composed 
of  Portland  cement,  principally  ''Scales,"  'Mosson,"  " Cannon,^' and 
"Alsen,"  coarse  beach  sand,  and  crushed  rock,  in  the  proportion  of 
1  :  3i  :  8,  measured  loose  by  volume.  The  rock  was  a  blue  metamorphic 
sandstone,  quarried  and  crushed  in  the  vicinity  of  San  Francisco,  and 
transported  to  the  work  in  wagons.  The  sand  was  found  on  the  ocean 
beach  in  the  vicinity  between  high  and  low  water  marks.  It  was  drawn 
above  high  water  in  scrapers  at  low  tide  and  transported  in  wagons  to 
the  work. 

To  prevent  the  interruption  of  the  work  through  slow  delivery  of 
stone,  a  storage  bin  with  a  capacity  of  1,000  tons  was  constructed  in 
rear  of  the  center  of  the  battery  and  filled  before  concreting  began. 

The  description  of  the  plant  is  given  on  page  1003  of  the  Report  of 
the  Chief  of  Engineers  for  1900.  The  capacity  of  the  storage  bin  is, 
however,  there  given  erroneously  at  2,000  tons  instead  of  1,(W0.  The 
average  day's  run  was  about  250  cubic  yards,  and  the  cost  $6,004  per 
yard,  not  including  forms. 

The  erection  of  the  forms  and  the  concreting  were  carried  first  from 
the  left  fiank,  then  from  the  right  flank,  toward  the  center,  where  the 
concrete  mixer  was  situated.  As  soon  as  any  part  of  the  concrete  had 
set  for  three  or  four  days,  the  forms  were  taken  down,  and  the  cement 
finishers  plastered  the  surfaces  covered  by  earth.  These  surfaces  were 
then  painted.  The  backfilling  followed  as  fast  as  possible  after  the 
cement  finishing.  The  lumber  of  the  forms  and  trestles  was  used  over 
as  many  times  as  was  practicable. 

By  the  middle  of  September  the  concrete  work  was  practically  conor 

Eleted,  but  the  wall  and  floor  finishing  was  not  completed  until  Novem- 
er.  A  large  part  of  the  mortar  for  cement  finishing  was  mixed  in  the 
machine,  which  was  not  taken  down  until  this  work  was  practically 
completed.     The  saving  in  expense  was  not,  however,  very  great. 

Outside  of  the  paraflin  paint  no  waterproofing  was  used  except 
around  the  north  magazine,  where  the  outside  of  the  walls  was  cov- 
ered by  partition  tile.  Water  had  been  met  with  at  this  point  when 
the  excavation  was  made. 

The  back  filling  was  carried  on  chiefly  by  4-horse  scrapers,  at  a  cost 
of  26.9  cents  a  cubic  yard.     It  was  completed  in  December. 

The  slopes  of  the  12-inch  battery  in  the  vicinity  had  been  covered 
with  soil  from  the  reservation,  consisting  largely  of  sand.     As  soon 
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as  the  winter  rain  set  in,  trouble  was  experienced  from  gullying.  To 
avoid  this  in  the  mortar  battery,  loam  was  hauled  from  the  Marine 
Hospital  Reservation,  at  a  cost  of  about  90  cents  a  cubic  yard,  and 
spread  over  the  slopes.  All  the  slopes  were  planted  with  oats,  which 
soon  sprang  up  and  held  the  earth  in  place.  In  addition,  the  interior 
slopes  were  planted  with  cuttings  of  ice  plant  {Me^ermrifantheinum 
crystalUmim)^  which  has  a  very  vigorous  growth  in  this  locality. 
The  exterior  slopes  were,  as  far  as  could  be  without  incurring  too 
great  expense,  so  shaped  as  to  conform  to  the  ground  in  the  vicmity. 
To  prevent  the  drifting  sand,  which  is  very  troublesome  in  this  local- 
ity, from  blowing  onto  the  slopes  and  into  the  pits,  all  the  ground  in 
the  vicinity  of  tne  battery  which  had  not  previously  been  covered 
was  planted  with  bunch  grass  {Ar^ind/iriario)^  at  a  cost  of  about  $76  per 
acre.  This  grass  has  proved  very  efficient  in  holding  the  sand  in 
place. 
The  installation  of  the  plumbing,  the  trolleys,  and  the  electric-light 

Elants  occupied  several  months.  An  agreement  was  made  with  the 
rm  to  which  the  installation  of  the  electric-light  plant  had  been  let 
to  provide  a  switchboard  in  conformity  with  the  specifications  issued 
from  the  Office  of  the  Chief  of  Engineers  subsequent  to  the  original 
agreement  with  this  firm.  A  delay  of  several  months  was  experi- 
enced before  the  installation  was  completed,  the  firm  stating  that 
some  of  the  instruments  could  only  be  obtained  in  the  East,  and  that 
some  had  to  be  made  to  order  m  order  to  fulfill  the  conditions 
imposed. 

As  the  public  water  supply  of  San  Francisco  does  not  have  at  present 
sufficient  pressure  to  supply  the  mortar  battery,  a  well  was  sunk  on 
the  reservation  and  a  windmill  and  a  tank  erected.  The  windmill  gives 
an  ample  supply  of  water  for  the  present  needs  of  both  the  mortar 
batteiy  and  the  12-inch  battery.  There  being  at  present  no  method 
of  carrying  away  the  drainage  of  the  battery,  a  cesspool  was  con- 
structed of  sufficient  size  to  nold  the  water  from  any  ordinary  rain 
until  it  can  seep  off  into  the  soil.  Both  the  windmill  and  the  cesspool 
are  to  be  regarded  as  merely  temporary  arrangements  until  either  the 
Quartermaster's  Department  or  the  city  build  drainage  and  water- 
supply  systems  in  the  vicinity. 

Two  mortar  carriages  were  received  in  November,  two  in  December, 
and  two  in  May.  The  base  rings  were  set  as  soon  as  practicable  after 
delivery.  The  mounting  of  the  carriages  is  being  carried  on  by  the 
artillery. 

A  sy^stem  of  firing  wires,  with  attachment  plugs  for  connection  to 
electnc  primers,  was  installed  as  far  as  was  practicable  before  the 
mounting  of  the  mortars.  The  system  permits  the  firing  of  any  pit 
either  from  a  firing  room  or  from  the  commanding  officer's  room. 
Current  detectoi*s  are  furnished  in  the  commanding  officer's  room  to 
indicate  when  the  connections  arc  read^  for  firing,  and  a  safetv  switch 
is  placed  in  each  pit  to  prevent  the  firing  of  the  mortars  until  the  pit 
is  clear. 

Six  mortar  carriages  were  received  and  four  of  the  base  rings  set. 

The  engineering  work  is  completed  except  setting  10  base  rings  and 
the  grates  for  the  fireplaces,  which  have  been  shipped  from  the  East, 
but  which  have  not  yet  arrived.  There  are  no  leaks  and  no  cracks 
except  one  or  two  unimportant  ones  in  the  retaining  walls  about 
the  pit. 
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The  following  is  a  detailed  statement  of  the  cost  of  this  battery: 

Excavation: 

Installation  of  hoisting  engine  and  boiler,  including 
repairs  and  refitting,  material  for  running,  and  shel- 
ter for  engine $615. 65 

Railroad  track,  laying  and  shifting 552. 00 

Rent  of  steam  shovel,  cars,  and  track 3, 052. 94 

Oiling  and  repairing  cars 839.96 

Pay  of  engineer  and  assistants 729. 00 

Labor 13,698.80 

Teams 11,160.13 

Tools 123.62 

Explosives 815. 27 

$31,587.37 

Forms: 

Carpentry $6,571.00 

Teams  hauling  lumber 279. 82 

Material — 

Lumber 3,883.13 

Hardware 224.60 

Taking  down  forms — 

Labor 904.50 

Teams  removing  lumber 192.91 

11,855.96 

Concrete  plant  and  tramway: 

Excavation — 

Labor $58.00 

Teams 83.56 

Road  to  concrete  plant — 

Labor 177.75 

Red  rock 428.04 

Installing  machinery — 

Engineer 66.67 

Labor 107.50 

Elevators,  bunker,  and  tramway — 

Carpenters'  work 2,370.19 

Teams  hauling  lumber.... 105.30 

Material — 

Lumber 1,148.81 

Hardware 107.80 

Fittings  of  engine,  packing,  belting,  and  oils 250. 99 

Rails,  fishplates,  and  bolts 220.35 

Taking  down  plant — 

Engineer 1 70.83 

Labor 461.75 

Teams  removing  lumber 178. 13 

Cleaning  and  boxing  machinery — 

Engineer 17.00 

Helper 10.00 

5,862.67 

Cement: 

1,000  barrels  Scales,  at  $2.50 $2,500.00 

1,000  barrels  Josson,  at  $2.50 2,500.00 

1,500  barrels  Josson,  at  $2.60 3,900.00 

4,660  barrels  Cannon,  at  $2.55 12,069.20 

1,092  barrels  Alsen,  at$2.05 2,238.60 

224  barrels  Utah,  at  $2.33 521.92 

Storage  in  warehouses 355. 90 

Storage  at  works 426. 04 

Drayage 1,613.26 

26, 124. 92 

Average  cost  per  barrel,  $2.7568. 

Scraping  sand 4,863.59 
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Rock  received,  22,969,457  pounds  used: 

Rough  concrete,  22,191,575  pounds $14, 147. 13 

Drains,  sewers,  and  gutters,  153,312  pounds 97. 74 

Dynamo  bed,  41,688  pounds 26.57 

Floors,  308,707  pounds 196. 79 

Latrine,  224, 150  pounds 142. 89 

Lookout,  50,025  pounds 31.89 

$14,643.01 

Concrete  work: 

Supplying  mixer — 

Labor $353.60 

Teams 405.97 

Mixing,  placing,  and  ramming — 

Engineer 255.00 

Labor 4,730.20 

Teams 252.42 

Incidentals — 

Repairing  scales 35. 75 

Weighing  and  receiving  rock 291. 00 

Tools 161.89 

6, 485. 83 

I-beams: 

824  beams $5,339.34 

Storing  and  painting 329.  76 

Placing 235.07 

5,904.17 

Laying  partition  tile: 

Labor $96.00 

Teams 11.46 

107. 46 

5  barrels  cement $13. 75 

75  feet  sand 2.45 

16.20 

Top  finish,  mason  and  helpers 420.00 

318  barrels  cement $878. 58 

2,860  feet  sand 93.52 

972.00 

Plastering:  Masons  and  helpers 766. 00 

161  barrels  cement $444. 36 

2, 41 5  feet  sand 78. 97 

523.33 

Pointing:  Masons  and  helpers 1, 790. 50 

79  barrels  cement $218. 04 

800  feet  sand 26. 1 6 

244.20 

Floor  and  sidewalks: 

Forms  for  masons $152. 31 

Masons  and  helpers 1, 312. 00 

Getting  and  mixing  material 160. 75 

1,625.06 

695  barrels  cement $1,918.20 

308,707  pounds  rock 196.79 

6,700  cubic  feet  sand 219.09 

2,334.08 
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Drains,  sewers,  and  sumps: 

Labor $1,826.76 

Teams 7.70 

Material — 

Sewer  pipe  and  drain  tile 641. 11 

44  cesspools 41. 80 

7  mannole  covers 73. 60 

66  barrels  cement $182. 16 

153,312  pounds  rock 97. 74 

995  cubic  feet  sand 32.54 

312.44 
Grates  for  sumps — 

Labor 113.67 

Material 38.09 

$2, 741. 62 

Ventilators: 

Carpenter  (forms) $161.00 

Masonry 104.00 

Sewer  pipe 98. 53 

Grates 25.67 

389.20 

Fireplaces:  Four  chimney  tops  and  bases 11. 60 

Panuffin  painting: 

Labor $112.00 

Material 541.50 

663.50 

Backfill: 

Labor $5,714.48 

Teams 6,693.49 

11, 407. 97 

Topdressing: 

Boad  to  parapet $196.37 

Loading  and  nauling  loam — 

Labor 676.50 

Teams 3,634.07 

Topdressing 1,920.70 

6,226.64 

Grading: 

Labor $162.50 

Teams 125.13 

Tools,  2  col.  scrapers 15. 00 

.      292. 63 

Planting  ice-plant  cuttings: 

Labor $101.00 

Teams 6.84 

107.84 

Planting  grass: 

Labor $516.75 

Teams 52.87 

100  pounds  lupine  seed 10. 00 

Weeding  slopes 54. 00 

633. 62 

Planting  grass  on  reservation: 

Labor $61L25 

500  pounds  oats 9. 80 

4,000  gum  trees 72.00 

Gathering  lupine  seed 4. 00 

697. 05 

Gates  and  doors: 

Gates  and  hinges $211. 50 

Fitting  doors,  setting  hinge  blocks,  carpentry,  and  ma- 
sonry  .'. 202.56 

25  doors 814.17 

Hinge  blocks 368.20 

Locks  and  steel  rings 21. 56 

Painting  doors 66.00 

1,682.99 
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Windows: 

Carpentry 133.50 

Tsetssaslj 49.00 

Hardware 17.85 

Lumber .' 7.30 

Window  gratings 30.00 

$137. 65 

Whitewashing: 

Labor $198.00 

1  barrel  lime 1. 25 

199.25 

Equipment  of  battery: 

Speaking  tubes $207. 67 

Material  ( pipe,  fittings,  mouthpieces,  name  plates,  etc. ) .        1, 21 1. 38 

1,419.06 

9  barrels  cement  for  pipe  recesses $24. 84 

Trolleys: 

Installation $146.00 

Painting 90.72 

Trolleys 1,074.75 

1,311.47 

Tracks  and  turntables  for  powder  trucks: 

Labor $95.75 

Material — 

460  feet  T-iuil 48.30 

2  turntables 170.00 

4  push  cars 222.00 

Lumber 8.05 

544.10 

Ringbolts 144.00 

Bolts  for  mortars: 

Bolts $2,644.80 

Paint  for  bolts 6.88 

2,65L68 

Electric-light  plant: 

Dynamo  bed,  base  for  tank,  and  floors  of  rooms $64. 50 

Dynamo  and  electric  supplies 4, 579. 54 

Doors  for  fan-motor  recesses 10. 07 

Electric-light  strips — 

Carpentry 72.00 

Lumber 116.07 

Painting 72.00 

4,914.18 

Firing  wires: 

Conduits $37.00 

Laying  wires 63. 00 

175  feet  1-inch  galvanized  iron  pipe  and  fittings 23. 98 

123. 98 

Firing  boxes: 

Carpentry $58. 50 

Hardware 13. 04 

71.54 

Mounting  and  setting  6  base  rings  and  finishing  pit  No,  4: 

Movmg  rings  into  position $40.00 

Setting 126.00 

I^eading  bolts 6.00 

Material  (223j)ound8  pig  lead) 13.38 

Drainage  of  pits 10. 50 

195. 88 

Finishing  platforms  in  pit  No.  4,  labor 75. 00 

Material — 

29  bar  -els  cement $80. 04 

5, 800  I  )0und8  sand 1 .  90 

8L94 
ENG  19(»1 56 
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Road  leading  to  battery: 

Labor 1668.90 

Teams 603.71 

Red  rock 1,286.88 

Salt  water  for  sprinkling 1.10 

Repair: 

Labor 32.00 

Teams 28.65 

Red  rock 54.60 


Road  in  rear  of  pits: 

Labor $510.00 

Teams 250.60 

Gutter: 

Excavation $71.98 

Carpentry 101.50 

Masonry 152.00 

Teams 16.77 

Material — 

50}  barrels  cement $139.38 

750  cubic  feet  sand 24. 52 

163.90 
Water  supply: 

Lajring  pipes  and  pumping  water $553. 15 

2  tanks 74.00 

Pipe  and  fittings 794. 49 

Taking  down  tank 11. 82 

Spring  Valley  Waterworks 246.64 

Well: 

Prospecting  for  water $23. 00 

Digging 128.00 

Concrete  work 70. 21 

Grading 6.00 

Windnull 110.00 

Tank  frame: 

Carpentry 58.25 

Teams,  bauling  lumber 5. 73 

Painting  tank 4. 00 

Material — 

8  barrels  cement $22.08 

120  cubic  feet  sand 3.92. 

Lookout: 

Excavation $69. 75 

Carpentry 72.25 

Masonry 69.00 

Teams 17.65 

Material — 

1,965  feet  lumber 33.48 

418  feet  expanded  metal 29. 26 

27  barrels  cement $74. 52 

50,025  pounds  rock 31 .  89 

405  cubic  feet  sand 1 3 .  24 

119.65 
Stairs: 

Carpentry $92.50 

2,327  feet  lumber 65.04 


$2,675.84 


760.60 


342.25 


1,680.10 


405.19 


281.39 


157.54 

Digitized  by  LjOOQIC 


APPENDIX  3 — FORTIFICATIONS.  888 

Latrine: 

Excavation — 

Labor $22.00 

Teams 27.34 

Forms — 

Carpentry 145.00 

Concreting  and  finishing 174. 00 

Teams 46.42 

Material — 

504  feet  expanded  metal 35. 28 

Sewer  pipe  and  ventilators 1. 14 

Fixtures 540.00 

Finishing  interior — 

Carpentry 54. 50 

Painting 16.00 

Lumber,  doors,  and  hardware : 65. 03 

$1, 126. 71 

67  barrelscement $184.92 

224, 150  pounds  rock 142. 89 

900  cubic  feet  sand 29.43 

357.24 
Cesspool: 

lAbor $79.75 

Teams 48.94 

Material 6.05 

134. 74 

Stables: 

Hostler $600.00 

Teamster 777.33 

Forage 891.29 

Harness  repair,  medicines,  etc 16. 54 

2,285.16 

Blacksmith  shop: 

Labor $1,404.08 

Material 422.75 

1,826.83 

Carpenter  shop: 

Labor,  lobbing $286.61 

Tools,  files,  hammers,  etc 25.32 

Screws,  brads,  nails 8.57 

320.50 

Wagon  work: 

Carpenterand  blacksmith $146.05 

Material — 

Single  and  double  trees,  yokes,  felloes,  oak,  tires, 
etc 89.60 

235.65 

Buildings: 

Cement  shed,  ofi&ce  and  tool  shed,  and  repairs $247. 63 

Lumber 104.37 

Hardware 9.83 

361.83 

Policing: 

Labor $86L45 

Teams 355.70    - 

1,217.15 

Oment  testing: 

Trier  of  cement $280.00 

Material  and  repairs 3.  75 

283. 75 

Watchman 872.00 

Holidays 1,328.50 

Paints,  etc 102. 50 

Miscellaneous  articles 66. 87 

Town  oflace 5,165.00 
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Field  office 2,3»5.00 

Racks  for  rammer8,etc.(4  sets  of  2  each) 53.  70 

172, 747. 78 
To  which  add  estimated  cost  of  work  required  to  complete  battery: 

Grates  for  fire  places,  4  at  $16 $64.00 

Moving  and  setting  base  rings 660.00 

Firing  wires 25.00 

749.00 

Total 173,496.78 

COST  OP  CONCKETE. 

Total  quantities: 

7,997  barrels  cement,  at  $2.7568,  at  work $22,046.13 

11,095.79  tons  rock,  at  $1,275,  at  work 14,147.13 

4,400  cubic  yards  sand,  at  $0,883,  at  work 3,885.20 

36,000  cubic  feet  water,  at  $6.50  per  M,  including  pumping 234. 00 

Plant 5,862.67 

Labor 5,997.19 

Tools  and  incidentals 488.64 

Forms 11,855.96 

Total 64,516.92 

Total  quantity  of  concrete  deposited,  10,500  yards. 
Cost  of  concrete  per  cubic  yard: 

0.7616  barrels  cement,  at  $2. 7568 $2,099 

1.0567  tons  rock,  at  $1.275 1.347 

0.419  cubic  yards  sand,  at  $0:883 .370 

Water .022 

Proportional  cost  of  plant .  558 

Labor .571 

Tools  and  incidentals .047 

Forms 1.129 

Total 6.143 

Recapitulation,  per  cubic  yard: 

Material $3,838 

Mixing,  placing,  and  tamping 1.176 

Forms 1.129 

Total 6.143 

InstaUation  of  searchligJU. — ^An  allotment  of  92,140  was  made  June 
30,  1900,  for  the  construction  of  a  brick  power  house  for  a  Homsby- 
Akroyd  oil  engine  and  a  corrugated-iron  shelter  for  a  30-inch  search- 
light and  for  installing  the  engine  and  light.  The  plant  was  transferred 
from  the  torpedo-defense  system,  and  was  set  up  for  practice  purposes 
at  the  request  of  the  artillery. 

Bids  for  the  construction  of  these  buildings  were  advertised  for  and 
opened  Seotember  4, 1900.  The  acceptance  of  the  lowest  bid — ^that  of 
James  A.  McMahon  of  $1,334  for  the  power  house  and  $348  for  the 
shelter — was  authorized  by  the  Chief  of  Engineers  September  17, 1900, 
and  the  contract  was  approved  October  ^i,  1900.  The  ground  was 
cleared  by  hired  labor,  and  work  was  begun  by  the  contractor  in 
November  and  finished  January  31,  1901.  The  plant  was  transported 
in  October  and  set  up  upon  the  completion  of  the  buildings.  The 
expense  was  $375  greater  than  was  anticipated.  As  it  was  necessary 
to  send  East  for  some  of  the  wire  required  for  the  pole  line  between 
the  shelter  and  the  liffht,  the  work  was  not  completed  and  tested  until 
April.    The  light  had  in  the  meantime  been  completed  and  tested.     It 
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was  found  that  the  engine  was  of  such  limited  capacity  that  it  was 
necessary  to  cut  the  fixed  resistance  out  of  the  rheostat.  It  was  once 
more  necessary  to  send  East  for  the  fixtures  required,  so  that  it  was 
not  until  June  that  a  preliminary  test  was  made.  This  test  demon- 
strated that  the  pulley  on  the  generator  was  of  too  small  diameter  and 
too  narrow  face.     A  new  pulley  has  been  ordered. 

Slidf  lockers  for  dynamo  rooms. — Application  having  been  made  by 
the  artillery  for  the  construction  of  eight  shelf  lockers  for  tools  and 
cleaning  material  in  the  dynamo  rooms,  the  Chief  of  Engineers 
approved,  October  8,  1900,  the  construction  of  these  lockers  from  the 
funds  allotted  for  two  12-inch  gun  emplacements.  These  lockers  were 
completed  in  November,  at  a  cost  of  ^10.66  each. 

Observing  station  {Nos.  6^  7, 8). — The  artillery  having  reported  that 
one  of  the  observing  stations  for  the  type  B  Lewis  depression  i*an^e 
finder  for  emergency  use  did  not  embrace  the  field  of  view  required, 
the  construction  of  a  supplementary  station  from  the  funds  allotted 
from  the  two  12-inch  gun  emplacements  was  authorized  by  the  Chief 
of  Engineers  November  10,  1900.  This  station  was  completed  in 
January,  at  a  cost  of  $245.69. 

Elsctric'lighting  plants. — In  order  to  economize  space  in  some  of 
the  dynamo  rooms,  the  switch  boards  had  been  set  against  recesses  in 
the  walls  and  provided  with  hinges  at  the  upper  edge  so  that  they 
could  be  turned  up  for  inspection  and  alteration  of  the  wires  on  the 
back.  The  artillery  reported  this  arrangement  as  unsatisfactory,  as 
there  was  condensation  behind  the  boards,  the  boards  were  heavy, 
and  in  one  case  the  movement  of  the  board  had  caused  a  short  circuit 
of  the  mains.  A  request  was  also  made  for  additional  instruments  on 
the  boards  and  for  a  switch-board  at  Mortar  Batteiy  No.  1,  where  none 
was  provided.  The  wiring  in  Mortar  Battery  No.  1  was  also  in  need 
of  repair.  An  allotment  of  f  1,050  was  made  for  the  alterations  and 
additions  requested.  The  work  was  completed  in  June,  1901,  at  a 
cost  of  $1,108.78,  an  additional  allotment  of  $58.78  being  made  June 
11,  1901. 

Tool  rooms  amd  rammer  racks. — ^The  artillery  having  requested  that 
tool  rooms  for  the  storage  of  tools  and  materials  used  in  keeping  the 
emplacements  in  order  1^  constructed  in  those  emplacements  where  no 
sucn  rooms  had  been  provided,  and  that  racks  be  made  for  the  sponges 
and  rammers  in  each  emplacement,  an  allotment  of  $700  was  made  bv 
the  Chief  of  Engineers  December  11,  1900,  for  this  work.  The  work 
was  completed  m  April.  The  tool  rooms  were  constructed  of  con- 
crete and  expanded  metal,  and  were  9  feet  by  13  feet  and  7  feet  high, 
with  walls  6  inches  thick.  These  rooms  were  constructed  at  an  aver- 
age cost  of  $274.03,  one  being  built  at  the  8-inch  battery  and  the  other 
at  Emplacements  Nos.  18  ana  19.  The  racks  were  constructed  in  the 
form  of  brackets,  of  oak,  with  iron  braces.  Sixteen  sets  were  con- 
structed, at  an  average  cost  in  place  of  $9.50.  Three  were  built  for 
Emplacements  Nos.  1,  2,  and  3  of  the  8-inch  battery  and  one  each  for 
Enaplacemente  Nos.  6  to  16  and  18  to  19,  inclusive. 

iwo  observi/ng  stations  {at  emplacements  18  amd  19). — No  stations  for 
the  type  B  emergency  range  finder  having  been  supplied  in  two  of  the 
older  12-inch  ban)ette  batteries,  an  allotment  of  $800  for  the  construc- 
tion of  two  stations  was  made  February  26,  1901.  Upon  further  con- 
sideration but  one  station  was  constructed,  at  a  cost  of  $142.75,  this 
fulfilling  all  the  requirements.    The  work  was  completed  in  May. 
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Land  far  fort^lcation  murposes. — ^The  exceptions  to  the  answer  of 
the  owner  were  tiled  and  disposed  of  in  July.  On  November  24  an 
additional  allotment  of  $602  was  made  for  the  employment  of  an  expert 
witness  on  land  values.  The  condemnation  suit  was  begun  in  the  United 
States  circuit  court  on  December  11  and  concluded  December  14,  The 
jury  found  the  value  of  the  44.95  acres  of  land  needed  for  fortification 
purposes  to  be  $39,555,  which  is  at  the  rate  of  $900  per  acre,  and 
assessed  the  injury  to  the  adjoining  land  at  $3,900,  which  is  at  the  rate 
of  $300  an  acre.  This  would  make  the  total  cost  $43,555.  The  original 
allotment  of  $40,000  being  thus  insufficient,  an  additional  allotment  of 
$3,455  was  made  December  24,  1900. 

An  agreement  was  reached  with  the  owner,  with  the  consent  of  the 
court,  to  make  some  minor  changes  in  the  boundarv  lines.  A  resurvey 
was  made  for  this  purpose,  and  it  was  found  that  the  acreage  was 
reduced  to  41.4. 

An  interlocutory  decree  was  prepared  and  acted  on  by  the  judge  of 
the  United  States  circuit  court  m  open  court  Februarv  20, 1901.  The 
decree  was  forwarded  to  the  Attorney-General  of  the  United  States 
on  that  date  by  the  United  States  attorney  for  the  northern  district  of 
California.  Authority  from  the  Secretary  of  War  for  the  payment  of 
the  award  was  receivea  by  telegram  May  24, 1901,  and  on  May  25, 1901, 
the  sum  of  $42,162  was  paid  to  the  clerk  of  the  United  States  circuit 
court,  ninth  circuit,  Northern  district  of  California,  $37,260  being  for 
41.4  acres  of  land,  and  $4,902  being  for  the  assessed  injury  to  16.34 
acres,  all  in  accordance  with  the  final  decree  of  the  court. 

Preservation  amdrepair  of  fortifications. — A  ball  cock  was  purchased 
for  the  plumbing  system  at  one  of  the  forts.  The  fort  keeper  at 
another  fort,  assisted  by  such  labor  as  was  necessary,  was  employed 
in  repairing  roads  and  fences,  cleaning  drains,  looking  after  the  water 
supply,  and  painting  wood  and  iron  work  in  the  new  defenses.  The 
firing  carried  on  during  the  year  proved  very  destructive  to  some  light 
wooden  latrines  constructed  in  rear  of  these  emplacements,  and  next 
year  these  buildings  will  be  replaced  by  concrete  ones.  The  emplace- 
ments are  not  in  a  particularly  satisfactory  condition  with  respect  to 
leaking.  During  the  summer  no  rain  falls  and  there  are  no  hot  and 
sultry  days.  At  this  season,  therefore,  the  emplacements  are  very  dry. 
After  the  winter  rains  start  water  begins  to  show  itself  in  quite  a  num- 
ber of  the  rooms.  The  only  possible  solution  seems  to  be  to  clean  off 
the  eartii  covering  and  apply  a  durable  waterproofing,  but  this  is  an 
expensive  process.     Quite  a  liberal  allotment  has  been  made  for  this 

Eurpose  for  next  year,  and  it  is  expected  that  some  of  the  rooms  will 
e  rendered  dry. 

As  the  reservation  for  another  of  the  forts  is  located  near  one  of  the 
principal  pleasure  resorts  of  the  city,  application  was  made  for  funds 
to  construct  a  fence  around  it  to  keep  off  trespassers.  An  allotment 
of  $1,500  was  made  for  this  purpose  June  29,  1900,  from  the  appro- 
priation for  '* Preservation  and  Kepair  of  Fortifications."  To  mini- 
mize the  danger  of  destruction  bv  a  grass  fire  a  barbed-wire  fence 
was  constructed  in  place  of  the  picket  fence  contemplated,  at  a  cost  of 
$1,219.25.  It  was  found  necessary  to  plant  bunch  grass  along  it  to 
prevent  the  wind  from  blowing  the  sand  away  from  the  posts.  Shortly 
after  the  construction  was  completed  a  section  of  the  north  end  of  the 
reservation,  about  a  hundred  yards  wide,  slipped  down  hill  for  the 
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distance  of  about  a  yard,  throwing  the  fence  out  of  line  and  breaking 
the  wires. 

Firing  of  Orcbiance. — During  the  year  guns  were  tired  by  the  Ord- 
nance Depai-tment  as  follows: 


8-INCH  B.  L.  RIFLE. 


Emplace- 
ment No. 

Gun  No. 

Shots 
fired. 

Date. 

1 
2 
3 
3 

2 
3 

8 
8 

2 
1 
2 
3 

Oct.  25, 1900. 

Do. 

Do. 
Nov.  14, 1900. 

10-INCH  B.  L.  RIFLE. 


9 

7 

Oct.  30, 1900. 

10 

13 

Do. 

11 

IS 

Do. 

11 

18 

Nov.  15, 1900. 

12 

15 

Nov.  5, 1900. 

13 

5 

Do. 

13 

5 

Nov.  6, 1900. 

13 

5 

Nov.  15, 1900. 

12-INCH  B.  L.  RIFLE. 


14 

9 

1 

Nov.  5, 1900. 

15 

6 

1 

Do. 

18 

19 

1 

Nov.  6, 1900. 

6 

5 

4 

Nov.  2, 1900. 

6 

5 

2 

Nov.  15, 1900. 

7 

8 

2 

Nov.  2, 1900. 

7 

8 

1 

Nov.  16, 1900. 

8 

40 

1 

Nov.  2, 1900. 

It  will  be  noted  that  in  some  cases  more  than  one  gun  has  the  same  number. 
This  is  due  to  the  fact  that  these  guns  were  made  in  different  arsenals. 


MORPAR  BATTERY  NO.  1. 


Pit  No.' Gun  No. 

Mortar 
No 

Shots 
fired. 

Date. 

1 
2 
3 
4 

'i 
4 
1 
4 

5 
36 
29 
44 

1 
1 
1 
1 

Oct.  26, 1900. 
Do. 
Do. 
Do. 

MORTAR  BATTERY  NO.  2. 


1 

1 

33 

1           Oct.  29, 1900. 

1 

2 

35 

Do. 

1 

8 

22 

Do. 

1 

4 

47 

Do. 

2 

1 

30 

Do. 

2 

2 

6 

Do. 

2 

3 

31 

Do. 

2 

4 

49 

Do. 

3 

1 

22 

Do. 

3 

2 

46 

Do. 

3 

3 

34 

Do. 

3 

4 

36 

Do. 

4 

1 

28 

Do. 

4 

2 

23 

Do. 

4 

3 

39 

1 

Do. 

4 

4 

28 

Do. 
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Money  stateTnerUs, 

GUN   AND   MOBTAR  BATTERIES. 

EmplacemerU  for  one  S-inch  gun  on  disappearing  carriage, 

July  1,  1900,  balance  unexpended 11,470.18 

June  30,  1901,  amount  expended  during  fiscal  year 1, 470. 18 

Emplacements  for  two  S-inch  rapid-fire  vnre-vxmnd  guns. 

July  1, 1900,  balance  unexpended $767.68 

June  30,  1901,  amount  expended  during  fiscal  year 724. 90 

July  1,  1901,  balance  unexpended  and  available 42.  78 

Empkuxments  for  two  16-pounder  rapid-fire  guns, 

Novembers,  1900,  amount  allotted $12,000.00 

April  11,  1901,  amount  withdrawn $800.00 

June  29,  1901,  amount  transferred  to  other  works  on  account 

cement  received 928. 80 

June  30,  1901,  amount  expended  during  fiscal  year 6, 896. 46 

7,625.26 

July  1,  1901,  balance  unexpended 4, 374. 74 

July  1,  1901,  outstanding  liabilities 2,976.92 

July  1,  1901,  balance  available 1,398.82 

Emplacements  for  three  16-pounder  rapid-fire  guns. 

June  13,  1901,  amount  allotted $15,200.00 

July  1,  1901,  balance  available 15,200.00 

Tux)  e.nplacements  for  S-inch  rapid-fire  guns, 

July  1,  1900,  balance  unexpended $1,614.32 

January  19,  1901,  amount  allotted 7,700.00 

January  31,  1901,  amount  received  by  value  of  cement  transferred  to 

other  work 54. 00 

June  29,  1901,  amount  received  by  value  of  cement  transferred  to  other 

work 594.00 

*9,962.32 
June  30,  1901,  amount  expended  during  fiscal  year 8,852.91 

July  1,  1901,  balance  unexpended 1,109.41 

July  1,  1901,  outstandmg  liabilities 173.41 

July  1,  1901,  balance  available 936.00 

One  emplacement  for  5-inch  rapid-fire  gun. 

July  1,  1900,  balance  unexpended $5,096.84 

January  31,  1901,  amount  received  by  value  of  cement  transferred  to 

other  work 27.00 

June  29,  1901,  amount  received  by  value  of  cement  transferred  to  other 

work 334.80 

5,458.64 
June  30,  1901,  amount  expended  during  fiscal  year 5, 093. 40 

July  1,  1901,  balance  unexpended 365.24 

July  1,  1901,  outstanding  habilities 6.84 

July  1,  1901,  balance  available 358.40 
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PneuTncUic  dynamUe  gun  baUery. 

July  1,  1900,  balance  unexpended 122,862.70 

July  26,  1900,  amount  withdrawn 22,862.70 

Mortar  Battery  No,  1, 

May  11,  1901,  amount  allotted $5,233.00 

July  1,  1901,  outstanding  liabilities 90.75 

July  1,  1901,  balance  available 5,142.25 

Emplacements  for  two  6-inch  guns  on  disappearing  carriages, 

July  1,  1900,  balance  unexpended 11,055.74 

June  30,  1901,  amount  expended  during  fiscal  year 1, 055. 74 

EmplacemerUs  for  two  19-inch  guns  on  disappearing  carriages. 

July  1,  1900,  balance  unexpended 122,728.50 

June  30,  1901,  amount  expended  during  fiscal  year , 14, 859. 96 

July  1,  1901,  balance  unexpended 7,868.54 

July  1,  1901,  outstanding  liabilities 60.00 

July  1,  1901,  balance  available 7, 808. 54 

Note. — Above  expenditures  during  fiscal  year  include  $84.48  for  eij?ht  lockers  for 

d3mamo  rooms  of  various  batteries  elsewhere,  and  $245.69  for  observing  station  for 
Emplacements  6,  7,  and  8. 

Emplacement  for  one  11S<nch  gun  on  nondisappearing  carriage. 

June  14^  1901,  amount  allotted $60,000.00 

June  30,  1901,  balance  unexpended  and  available 60, 000. 00 

Mortar  BaUery^  sixteen  IfS-inch  mortars. 

July  1,  1900,  balance  unexpended $99,515.65 

June  30,  1901,  amount  expended  during  fiscal  year 97, 091. 55 

July  1,  1901,  balance  unexpended 2,424.10 

July  1,  1901,  outstanding  liabilities 171.88 

July  1,  1901,  balance  available 2,252.22 

Installation  of  searchlighi. 

July  1,  1900,  balance  unexpended  (allotment  June  30,  1900) $2, 140. 00 

March  1,  1901,  transferred  from  other  work 250. 00 

March  20,  1901,  amount  allotted 125.00 

2,515.00 

June  30,  1901,  amount  expended  during  fiscal  year 2, 512. 64 

July  1,  1901,  balance  unexpended  and  available 2. 36 

Electric4ighting  plants, 

July  1,  1900,  balance  unexpended $1,300.96 

July  26,  1900,  amount  withdrawn "  300.96 

Alterations f  electric4ighting  plants. 

November  15,  1900,  amount  allotted $1,050.00 

June  30,  1901,  amount  expended  during  fiscal  year 1, 050. 00 
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TfxA  rocfM  and  rammer  racix. 

December  11,  1900,  amount  allotted $700.00 

January  31, 1901 ,  amoont  transferred  to  other  workjg  on  acooont 

cement  re<«iveri $81.00 

June  30,  1901,  amount  expended  during  fiscal  year 619.00 

700.00 

Ttro  bailery  commanderf^  gtaUons. 

Febroary  28,  1901,  amount  allotted $800.00 

Kay  16,  1901,  deprjnted  t/>  cre^lit  of  Treasurer  United  States.        $657. 9H 
June  30,  1901,  amount  expended  during  fiscal  year 142.  to 

800.00 

Note. — Only  one  station  built. 

SrrBB   FOB   FOBTIFICATIONS  AITB  SEAOOAST  DBTENSES. 

July  1, 1900,  balance  unexpended $40,000.00 

Novemljer  24, 1900,  amount  allotted 502.00 

De^jemljer  24, 1900,  amount  allotted 3,465.00 

June  12, 1901,  amount  allotted 2.20 

43,969.20 
May  28, 1901,  deposited  to  credit  of  Treasurer  United  States. .    $1, 352. 90 
June  30, 1901 ,  amount  expended  during  fiscal  year 42, 616. 30 

43,969.20 

PRESEBVATION   AND   RBPAIB  OP   FOBTIFICATIONS. 

July  1, 1900,  balance  unexjjended '. $2,145.14 

May  22, 1901,  amount  allotted 8,244,00 

10,389.14 
June  30, 1901, amount  expended  during  fiscal  year 1,943.74 

July  1, 1901,  balance  unexpended 8,445.40 

July  1,1901,  outstanding  liabilitiep 118.05 

July  1, 1901,  balance  available 8,327.35 

Fence  around  reservation. 

July  1, 1900,  balance  unexpended $1, 500. 00 

May  16, 1901,  deixwited  to  credit  of  Treasurer  United  States  .        $280. 75 
June  30, 1901,  amount  expended  during  fiscal  year 1, 219. 25 

1,500.00 

SUPPLIES  FOR  SEACOAST  DEFENSES. 

AUerationSf  electric-lighting  plants. 

June  11, 1901,  amount  allotted $58.78 

June  30, 1901,  amount  expended  during  year 58. 78 

MISCELLANEOUS. 

Shelter  far  Leans  range  Jmder, — ^The  approved  project  of  the  Board 
of  1899  called  for  the  construction  of  16  range-finder  shelters,  type 
A.  Under  the  project  of  the  board  of  1898  considerable  work  was  done, 
but  only  2  of  the  shelters  were  utilized  in  the  project  of  the  Board  of 
1899,  VIZ,  1  on  the  nortii  side  and  1  on  the  south  side  of  the  bay. 
With  the  balance  of  funds  on  hand  from  the  allotment  made  for  work 
under  the  project  of  the  Board  of  1898,  the  construction  of  6  new 
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sbelters  was  authorized,  viz:  On  north  side  of  harbor,  2;  on  islands  in 
harbor,  1;  on  south  side  of  harbor,  3. 

At  the  close  of  the  last  fiscal  year  the  condition  of  the  work  was  as 
follows: 

Five  shelters  were  completed,  viz,  1  on  north  side  of  harbor,  1  on 
island  in  harbor,  and  8  on  south  side  of  harbor. 

North  side  of  harbor:  Work  was  commenced  on  July  34, 1900,  on 
the  2  remaining  shelters  authorized  to  be  built,  the  operations  being 
carried  on  in  connection  with  the  roof  repairs,  3  12-inch  emplace- 
ments.   The  work  was  completed  September  22,  1900. 

There  were  no  specml  features  in  tne  construction  of  the  shelters  at 
either  site^  excepting  that  each  was  situated  on  a  point  difficult  of 
access,  which  made  the  cost  of  handling  the  material  somewhat  above 
the  normal  for  works  on  the  north  side  of  the  bay.  The  concrete 
material,  gravel,  and  sand  was  obtained  from  the  beach,  and  the  cement 
was  taken  from  storage  at  the  wharf.  At  the  first  site  the  character 
of  the  ridge,  being  steep  and  rocky,  prevented  building  a  road;  the 
material,  uieref ore,  had  to  be  let  down  a  narrow  trail  with  a  windlass 
some  800  feet  to  the  position.  The  difference  in  elevation  between  the 
two  points  was  about  90  feet.  At  the  second  site  it  was  deemed  too 
expensive  to  construct  a  road  for  the  comparatively  small  amount  of 
material  involved;  it  was  taken  up  the  face  of  the  ndge  with  teams  of 
6  and  8  horses. 

The  roofs  and  the  faces  of  the  concrete  where  exposed  to  view  from 
the  bay  were  painted  a  dull  brown.  The  roofs  of  the  shelters  built 
during  the  previous  fiscal  year  have  proven  water-tight  and  the 
buildings  are  in  good  condition.  Instruments  were  received,  but  not 
mounted  for  want  of  sufficient  artiUery  troops  at  the  respective  posts. 
Appended  is  a  statement  showing  details  of  cost.  Leaving  out  the 
vanable  items  of  superintendence  and  boat  expenses,  it  will  be  observed 
that  the  net  cost  per  shelter  is  the  same  as  for  those  built  heretofore, 
i.  e.,  about  11,200  per  shelter. 

Cost  of  two  shelters: 

Excavation,  indndlng  trading $264.75 

Concrete,  and  cement  nniehing 546.94 

Carpentiyand  hardware,  with  forms 543.58 

Painting 66.40 

Steel  roofa 1,012.16 

Superintendence 398.00 

Boat  expenses 215.18 

Total 3,047.01 

Each 1,523.51 

Deducting  last  two  items 806.59 

Net  cost  per  shelter  without  superintendence  and  boat 1, 216. 92 

South  side  of  harbor:  Work  was  commenced  on  the  fourth  shelter 
in  November,  1900,  and  was  completed  in  February,  1901. 

All  of  the  eight  range-finder  shelters  constructed  have  been  turned 
over  to  the  artillery. 

Conat/ruction  of  steam  vessel, — When  the  engineer  operations  were 
started  at  the  12-inch  battery  on  the  north  side  of  the  Day,  it  became 
manifest  that  the  steam  launch  of  this  Department,  tiie  Yosemite^ 
would  be  unable  to  do  all  the  service  required  of  a  vessel  tending  the 
construction  of  the  works.     The  Yosemite  is  of  10  tons  displacement,  is 
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flat  bottomed,  and  was  built  for  upriver  work.  For  the  interior  of 
the  harbor,  where  no  very  heavy  seas  are  met  with,  she  has  proven 
fairly  satisfactory;  for  the  heavy  ocean  swell  and  high  cross  seas 
to  be  encountered  almost  every  day  in  the  year  in  the  Golden  Gate 
Channel,  it  was  found  that  she  was  not  safe.  Her  capacity  for  carry- 
ing freight  and  workmen  is  limited,  and  she  has  no  surplus  power  for 
towing. 

The  exposed  position  of  the  point  where  the  works  are  bein?  con- 
structed makes  the  transportation  of  a  lar^  quantity  of  supplies  a 
somewhat  hazardous  undertaking.  It  was  uieref  ore  considered  more 
economical  for  the  Government  to  have  a  barge  of  its  own,  with  a  tug 
capable  of  towing  it,  for  the  transportation  of  heavy  supplies.  Wil£ 
this  end  in  view  a  naval  architect  was  engaged  to  prepare  plans  for  a 
suitable  vessel,  the  adopted  dimensions  of  which  are:  Length  over  all, 
77  feet  6  inches;  breadth,  18  feet;  load-draft  depth,  7  feet,  and  of  102.6 
tons  displacement  at  this  draft. 

A  contract  was  entered  into  on  March  13,  1901,  with  Henry  P. 
Christie,  of  San  Francisco,  Cal.,  for  the  construction  of  the  vessel,  the 
price  being  $20,000.  This  contract  was  approved  by  the  Chief  of 
Engineers  on  March  27, 1901.  A  supplementary  contract  was  entered 
into  on  May  24,  1901,  with  Mr.  Christie  for  changing  the  steam  hoist 
of  the  vessel  for  the  additional  sum  of  (150. 

The  following  work  was  done:  Steaming  and  erecting  of  frames  of 
hull  and  ceiling  of  same  completed,  deck  frames  erected,  garboard 
and  shear  strakes  put  in  complete,  and  frames  for  machinery  set. 
The  work  on  the  hull  was  about  80  per  cent  completed.  The  engines 
were  about  90  per  cent  done,  but  active  work  stopped  on  account  of 
strike  of  machinists.  The  plates  for  the  boiler  arrived,  but  erection 
was  not  begun  because  of  sbrike. 

Datum  beacons  for  range  finders:  An  allotment  of  (725  was  made 
February  18,  1901,  for  the  construction  of  three  dattim  beacons  for 
use  in  connection  with  the  Lewis  depression  range  finder.  Two  of  the 
beacons  consist  of  a  single  pile  of  pine,  16  inches  in  diameter  at  the 
cut-off,  driven  from  10  to  15  feet  into  the  bottom  and  cut  off  7  feet 
above  the  plane  of  the  mean  lower  low  water.  Around  this  is  placed 
a  cast-iron  pipe  24  inches  in  diameter,  penetrating  4  feet  into  the  bot- 
tom and  having  its  top  8  feet  above  the  plane  of  the  mean  lower  low 
water.  An  iron  crosspiece  is  secured  within  the  pipe,  resting  on  the 
pile  and  fastened  to  it,  to  prevent  the  pipe  from  settling.  The  space 
within  the  pipe  is  filled  witn  1:2:6  concrete,  rags  being  first  shoved  in 
to  form  a  l«se  for  the  concrete. 

It  was  found  impossible  to  drive  a  pile  at  the  third  location,  and  in 
this  position  four  If -inch  iron  rods  are  set  up  in  holes  6  feet  aeep  on 
the  top  of  a  small  rock,  and  the  24-inch  pipe  set  over  these.  The  tops 
of  the  rods  are  connected  by  crossbars  and  another  rod  passes  under 
these  bars  and  is  secured  to  the  pipe.  The  interior  of  the  pipe  is  filled 
with  concrete. 

It  is  expected  that  these  beacons  will  give  a  mark  that  will  not  settle 
and  that  will  not  be  attacked  bv  marine  worms. 

On  account  of  the  strong  tiaes  and  heavy  winds  in  the  bay,  there 
were  few  days  when  the  work  could  be  carried  on  in  such  exposed 
localities  as  those  in  which  the  piles  are  placed.  In  April  the  first  pile 
was  successfully  placed,  and  an  attempt  made  to  place  one  in  the  third 
position.     No  penetration  could  be  obtained  and  the  pipe  and  pile  fell 
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over  and  were  lost.  In  May  the  rock  was  prepared  for  this  beacon 
and  the  work  of  setting  it  in  position  was  completed  on  June  21.  The 
beacon  at  the  second  position  will  be  set  during  the  early  part  of  the 
next  fiscal  year. 

Sv/ppUes  for  seacoast  defenses. — ^A  small  amount  of  electrical  sup- 
plies was  purchased  and  some  alterations  were  made  to  the  switcn- 
boards  of  the  electric  plants. 

Peace  storage  magazines. — In  accordance  with  instructions  from  the 
Department,  a  report  upon  the  subject  of  the  necessity  for  the  con- 
struction of  peace  storage  magazines  in  this  district,  with  estimates 
of  cost,  was  submitted  June  26,  1901.  As  it  was  not  considered  that 
the  battery  magazines  now  constructed  are  suflSciently  dry  for  the 
safe  storage  of  ammunition  in  large  quantities  for  any  protracted 
period  of  time,  it  was  reconmiended  that  magazines  of  the  type 
design  be  constructed  at  four  points.  The  estimates  were,  respect- 
ively, $7,666.68,  $6,611.16,  $10,316.97,  $7,664.43. 

Installation  of  searchlights. — ^The  Board  of  Engineers  having  pre- 
pared a  project  for  the  installation  of  searchlights  at  the  various  har- 
bors of  the  United  States,  an  estimate  of  the  cost  for  the  purchase 
and  installation  of  the  26  lights  approved  for  this  district  was  called 
for  and  the  report,  accompanied  by  a  chart  showing  the  positions 
recommended  for  the  lights,  was  submitted  May  26,  1901. 

The  entire  estimate  was: 

Power  plants $63,000.00 

Searchlights 68,828.01 

Underground  wiring 5, 377. 60 

Total 127,205.61 

Two  6-inch  rapid-ji/re  guns  on  Ordmmice  Department  mounts. — The 
sum  of  $30,000  was  provisionally  allotted  for  constructing  emplace- 
ments for  these  guns.  This  allotment  was  subsequently  withdrawn 
for  application  to  other  work.  The  preparation  of  plans  for  these 
emplacements  was  in  progress  at  the  close  of  the  fiscal  year. 

Money  stcLtements. 

OUN  AND  HOBTAB  BATTEBIES. 

Installation  of  range  finders. 

July  1, 1900,  balance  unexpended $2,699.53 

October  31,  1900,  transferred  to  other  work  on  account  cement 

received $179.40 

June  30,  1901,  amount  expended  during  fiscal  year 2, 520. 13 

2,699.53 

SUam  vessel. 

November  28,  1900,  amount  allotted $12,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 5,076.69 

July  1,  1901,  balance  unexpended 6,923.31 

July  1,  1901,  amount  covered  by  contract 6,923.31 

DaJtmn  beacons  for  range  finders. 

February  13,  1901,  amount  allotted $725.00 

June  30,  1901,  amount  expended  during  fiscal  year 12.50 

July  1,  1901,  balance  unexpended  and  available 712.50 
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Ikvo  emplacements  for  e-inch  rapid-fire  guns. 

November  9,  1900,  amount  allotted 130,000.00 

May  3,  1901,  amount  withdrawn 30,000.00 

BUPPLIBS  FOR  SEACOAfiT  DEFENSES. 

July  1,  1900,  balance  unexpended $1,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 92. 25 

July  1,  1901,  balance  unexpended  and  available * .         907. 75 

ABSTRACT  OF  CONTRACTS  IN  FORCE  JUNE  30,  1901. 

Contract  for  construction  of  steam  vessel:  Name  of  contractor,  Henry  P.  Christie; 
price,  $20,000;  date  of  approval,  March  27,  1901;  date  of  commencement  of  work, 
April  11,  1901;  date  of  completion,  August  11,  1901. 

Supplementary  contract  for  construction  of  steam  vessel  (change  in  steam  hoist) : 
Name  of  contractor,  Henry  P.  Christie;  price,  $150  additional  to  original  contract 
price  of  $20,000;  date  of  approval  by  Chief  of  Engineers,  June  3, 1901;  by  Secretary 
of  War,  June  11,  1901. 

TORPEDO  DEFENSE. 

During  the  year  a  large  amount  of  torpedo  material  has  been  received 
from  the  depot  at  Willets  Point  and  stored  in  the  torpedo  shed,  and 
the  obsolete  material  has  been  either  condemned  and  sold  or  shipped 
back  to  the  depot. 

In  January,  1901,  a  severe  windstorm  damaged  the  roof  of  the  tor- 
pedo shed,  which  was  repaired  at  a  cost  of  $118. 

On  April  29,  1901,  a  landslide  caused  serious  damage  to  the  keeper's 
dwelling,  necessitating  its  removal  to  a  more  secure  site,  a  short  dis- 
tance from  the  old  one,  and  considerable  repairs.  The  work  was  com- 
pleted in  June,  1901,  at  a  cost  of  $400. 

Two  searchlight  outfits,  complete  with  engines^  were  transferred  to 
Lieut.  Col.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  to  be  installed 
for  the  use  of  the  artillery. 

The  usual  policing  and  minor  repairs  have  been  done  by  the  keeper, 
with  such  assistance  as  was  necessary. 

The  cable  tank  house  and  torpedo  shed  are  in  good  condition. 

Money  statenwrvt. 

July  1 ,  1900,  balance  available  at  end  of  last  fiscal  year $412. 42 

October  13,  1900,  amount  allotted 800.00 

May  10,  1901,  amount  allotted 400.00 

1,612.42 
June  30,  1901,  amount  expended  during  fiscal  year 1,300.43 

June  30,  1901,  balance  unexpended 311. 99 

June  30,  1901,  outstanding  liabilities 00, 00 

June  30,  1901,  balance  available  at  end  of  fiscal  year 251.99 
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3  W. 

DEFENSES  OF  MOUTH  OF  COLUMBIA  RIVER,  OREGON  AND  WASH- 
INGTON. 

Officer  in  charge,  Capt.  William  W.  Harts,  Corps  of  Engineers,  to 
August  18,  1900,  and  Cfapt.  WilliamX.  Langfitt,  CorDs  of  Engineers, 
since  that  date;  Division  Engineer,  Col.  Samuel  M.  Mansfield,  Corps 
of  Engineers,  to  November  23,  1900,  and  Col,  Jared  A.  Smith,  Corps 
of  Engineers,  since  December  15,  1901. 

At  the  beginning  of  the  present  fiscal  year  the  condition  of  the 
work  was  as  follows: 

Six  efnplacements  for  lO-inch  rifles  on  disappea/rinq  carriages. — 
Emplacements  1-4  were  entirely  completed,  and  with  tneir  guns  and 
carriages  were  turned  over  to  the  artillery  in  1898. 

Emplacements  5  and  6,  A.  R.  F.,  had  been  completed  and  turned 
over  to  the  artillerv  on  June  ^28,  1900.  The  carriage  and  gun  for 
Emplacement  No.  5  had  been  mounted  by  the  artillery.  The  gun  for 
Emi)lacement  No.  6  was  on  hand  and  the  carriage  snipped,  but  not 
received. 

Emj>lacem'ents  for  eight  IS-inch  mortars. — ^The  mortar  battery  was 
fully  completed,  the  carriages  and  mortars  being  mounted,  and  was 
turned  over  to  the  artillery  on  January  17,  1899. 

Two  emplaceinetits  for  S-incK  riiles  on  dnsappearing  carriages.,  rnodd 
1898^  Site  No.  1. — ^The  construction  of  these  emplacements  had  been 
completed  and  the  battery  turned  over  to  the  artillery  on  June  28, 
1900.  The  carriages  had  been  mounted  by  the  artillery,  the  base  rings 
being  set  by  the  Engineer  Department.  The  guns  had  not  been 
received. 

Two  einpLaceinents  for  15-pounder  rapidriire  guns^  Site  No.  1. — ^The 
work  on  these  was  entirely  completed  ana  the  emplacements  turned 
over  to  the  artillery  on  June  28,  1900.  The  base  castings,  mounts, 
and  guns  had  not  been  delivered. 

Too  emj)la€ementsfor  G-inch  rapid-fire  wire-wound gwis^  Site  No.l. — 
The  provisional  allotment  of  $15,000,  made  on  December  2,  1899,  for 
the  construction  of  these  emplacements  was  withdrawn  for  reasons 
stated  in  letter  of 'the  Chief  of  Engineers  dated  July  12,  1900.  No 
work  had  been  performed  under  this  allotment. 

One  efniplxicefnient  for  IB-pounder  rapid- f re  gun.,  Site  No.  1. — ^The 
plans  for  this  had  been  approved  and  an  allotment  of  $5,450  made  for 
Its  construction.  No  work  had  been  done  at  the  close  of  the  fiscal  year, 
but  material  was  being  assembled  looking  to  early  conmiencement  of 
work. 

Electric-light  station^  Site  No.  1. — ^This  had  been  finished,  and  the 
plant,  consisting  of  one  56i-kilowatt  Westinghouse  dynamo,  with 
switchboard  and  necessary  instruments,  belt  driven  by  a  65-horsepower 
"  Ideal"  engine,  to  which  steam  is  furnished  by  an  80-horsepower  loco- 
motive boiler,  installed.  Electric  plants  of  this  station  and  of  the  gun 
batteries  were  still  in  charge  of  the  Engineer  Department. 

Mining  casemate^  Site  ^o.  1. — This  had  been  completed,  with  all 
shelves,  tables,  etc.,  in  place. 

To7'j^edo storehouse. — The  storehouse  was  completed  and  all  submarine 
material,  except  cables,  stored  in  it. 
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Ckihle  tanks, — ^Two  cable  tanks,  with  covering  sheds,  overhead  trav- 
eler, and  railroad  connection,  were  fully  completed  and  all  submarine 
cables  stored* 

Battery  oomraandet^s  station,  type  A,  Site  JVo.  1. — ^This  was  com- 
pleted and  in  use  by  the  artillery,  having  been  turned  over  to  them 
under  date  of  November  29,  1900. 

TiDO  emplacements  for  S-inch  rifles  on  disappearing  carriages. — ^These 
were  both  completed  and  carriage  and  guns  were  mounted. 

Emplacement  for  one  8-vnch  rifle  on  eaeperimental  disappearing  car- 
riage.— ^AU  construction  work  for  it  had  been  finished  m  May,  1898. 
The  carriage  had  not  yet  been  received.  The  rifle  for  this  carriage 
was  delivered  on  January  24,  1898. 

These  three  8-inch  emplacements  and  the  ordnance  were  turned 
over  to  the  artillery  on  July  16, 1898. 

Two  emplacem^ntsfor  6-inch  rifles  on  disappea/ring  carriages^  model 
1898,  Site  No.  2. — ^The  construction  work  of^  these  emplacements  was 
completed  and  the  battery  turned  over  to  the  uiillery  on  June  28, 
1900.    The  carriages  were  mounted.    The  guns  had  not  been  delivered. 

Two  emplacements  for  16-pounder  rapuCflre  guns.  Site  No.  2. — ^The 
construction  work  of  these  emplacements  was  completed  and  the  bat- 
tery turned  over  to  the  artillery  on  June  28, 1900.  The  base  castings, 
mounts,  and  guns  had  not  been  received.^ 

One  emplacement  for  16-pownder  rapid-flre  gvm,.  Site  No.  2. — ^The 
plans  had  been  approved  and  the  sum  of  IN, 840  allotted  for  its  con- 
struction. No  work  had  been  performed  under  the  allotment,  but  the 
necessary  material  had  been  contracted  for. 

Electric-Ught  station.  Site  No.  2. — Work  on  this  had  been  completed 
and  the  following  plant  installed:  One  16-brake  horsepower  Homsby- 
Akroyd  oil  engine  and  an  lli-kilowatt  Westinghouse  dynamo  with 
switchboard  and  all  necessary  instruments,  switches,  etc.  None  of 
the  electric-light  plant  of  this  station  or  that  of  any  of  the  gun  bat- 
teries had  been  turned  over  to  the  artillery. 

Mining  casemate.  Site  No.  2. — This  had  been  completed  by  the 
addition  of  an  oil  engine  and  dynamo  room  to  the  original  casemate. 

Battery  comm/mder^s  station,  type  A,  Site  No.  2. — Completed  and  in 
use  by  the  artillery. 

PuUform  for  16-inch  smoothbore  gun. — ^The  platform  for  this  had 
been  built  and  the  gun  and  carriage  mounted  in  1898. 

OPERATIONS  DURING  TH£  FISCAL  YEAR. 

Tenrimch  gun  lattery,  six  emplacements. — ^The  gun  and  carriage  of 
emplacement  No.  6  were  mounted  by  the  artilfery  in  August.  In 
accordance  with  approved  plans,  the  storage  battenr  which  had  been 
installed  in  Emplacement  No.  3  was  taken  aown  and  moved  to  a  more 
suitable  room  in  Emplacement  No.  5. 

Underground  lead-covered  cables  were  laid  from  the  electric-light 
station  to  Emplacement  No.  1  of  the  10-inch  battery,  and  from  there 
the  mains  are  carried  under  loading  platforms  and  platforms  in  rear  of 
traverses  to  Emplacement  No.  5,  doing  away  with  all  outside  and  over- 
head wires.  The  parapet  surfaces  of  Emplacements  5  and  6  were  given 
two  coats  of  asphalt  to  stop  leaks. 

The  lar^e  mixer  building,  the  stone  and  sand  bins,  trestles,  and  ground 
tracks  which  were  origindly  built  for  the  construction  of  this  l^tttery , 
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and  later  utilized  in  the  building  of  all  other  fortification  works,  located 
between  the  parados  and  the  battery,  were  all  torn  down,  the  grounds 
cleared  of  all  debris,  surfaced^  and  sodded. 

EmplcLcements  for  eight  IS-t/nch  mortars. — ^The  only  work  done  here 
was  the  application  of  a  thin  coat  of  asphalt  to  the  two  pit  aprons. 

Two  efnplacernentsfar  G-inch  rifles  on  disajppearmg  ca/rriages^  model 
1898^  Site  No.  1. — ^The  construction  work  on  these  had  been  practically 
completed  last  year.  The  ground  around  the  battery  was  cleared  of 
debris  and  graded,  and  a  macadam  road  made.  The  emplacements  were 
wired  and  uie  storage  battery  installed.  The  guns  have  not  yet  been 
received. 

Water  Sfwpply. — ^The  water  supply  of  the  above  three  batteries  was 
made  independent  of  the  post  supply  by  the  construction  of  a  bricked 
well  and  installation  of  a  W orthington  steam  pump  at  the  electric-light 
station  and  rearraneement  of  the  pipe  lines  for  the  10-inch  and  6-inch 
gun  batteries;  at  &e  mortar  battery  a  bricked  well  and  an  electric 
pump  were  provided. 

Drainage  system. — ^The  work  of  changing  the  drainage  system  of 
the  10-inch  and  mortar  batteries  was  completed  in  accordance  with 
plans  approved  February  23,  1900,  by  connecting  the  sewers  of  the 
two  batteries  with  a  main  12-inch  sewer  emptying  into  the  Columbia 
River. 

Two  empJxuiements  for  IB-pounder  rapid-fi'^e  guns^  Site  No.  1. — ^The 
base  castings,  mounts,  and  guns  for  this  battery  were  received  Decem- 
ber 20.  The  base  castings  were  at  once  set  by  the  Engineer  Depart- 
ment.    The  guns  were  mounted  by  the  artillery. 

One  emplacement  for  15-pounaer  rapid-fl/re  gun^  Site  No.  1. — ^The 
allotment  for  its  construction  was  made  on  June  16,  1900.  Work  on 
it  began  in  July  and  was  completed  in  October,  and  the  emplacement 
was  turned  over  to  the  artillery  on  November  12,  1900.  The  base 
casting,  mount,  and  gun  have  not  yet  been  received. 

Battery  cmrmujmder^s  station^  type  A^  Site  No.  1. — ^This  was  turned 
over  to  tne  artillery  on  November  29, 1900. 

Two  errmlaxiementsforS'-vnch  rapid-fl/re  guns  on  pedestal  mownts^  Site 
No,  1. — ^The  provisional  allotment  of  $30,000  made  in  1900  for  two 
6-inch  rapid-fire  wire- wound  guns,  formerly  projected,  was  withdrawn 
and  an  allotment  of  $29,000  was  made  in  its  stead  from  act  of  March 
1,  1901,  for  the  construction  of  two  emplacements  for  6-inch  rapid-fire 
guns,  Ordnance  Department  pedestal  mounts. 

Upon  receipt  of  the  type  design  of  emplacements  for  this  mount, 
detailed  drawings  and  estimates  were  prepared  and  submitted  under 
date  of  May  23.  These  plans  and  estimates  were  approved  June  3, 
1901,  and  allotment  made  as  above  noted. 

The  work  of  excavation  has  been  commenced,  and  the  15-inch  smooth- 
bore gun  was  moved  from  its  platform  to  the  banquette  tread  entirely 
clear  of  the  emplacements  to  be  built.  The  necessary  material  is 
being  assembled. 

platform  for  IB-inch  smoothbore  gun. — ^The  dismounting  and  removal 
of  this  gun  were  authorized  by  the  Chief  of  Engineers,  under  date  of 
June  3, 1901,  to  permit  of  the  construction  of  the  two  6-inch  emplace- 
ments, ^pedestal  mount. 

Two  empkicements  for  S-inch  rifles  on  disappearing  carria^ges. — ^The 
storage  battery,  to  serve  the  three  8  inch  emplacements,  was  installed 
in  Emplacement  No.  2,  but  was  not  put  into  commission, 
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Errvplacement  for  on^  S-inch  rifle  on  experirnentail  diaappea/rmg  car^ 
ri^ige. — ^This  carriage  was  received  on  October  1.  Owing  to  some 
di£ference  in  spacing  of  the  holes  in  the  traversing  circle  and  the 
anchor  bolts  as  set,  from  platform  plan  furnished  by  the  Ordnance 
Department,  the  setting  of  the  circle  had  to  be  deferred  until  caliper 
template  could  be  received  from  the  East  The  holes  in  the  travers- 
ing circle  were  slightly  out  of  their  true  position,  and  it  was  necessary 
to  cut  the  concrete  out  from  about  one-half  of  the  anchor  bolts  and 
spring  them  over  to  fit  holes  in  casting.  The  carriage  and  gun  were 
mounted  by  the  artillery,  the  latter  in  June,  1901.^ 

Two  emplacements  for  G-vnch  rifles  on  disappewrvng  carriages^  model 
1898^  Site  No.  iS. — ^The  electric-limt  plant  was  installed,  and  consists 
of  a  duplicate  oil  engine  and  dynamo  plant,  the  oil  engines  being 
Hornsby-Akroyd  7-brake  horsepower,  and  the  dynamos  GrenenQ 
Electric  Company's  4i-kilowatt  This  plant  may  be  run  singly  or  in 
parallel,  and  also  serves  the  three  15-pounder  emplacements  on  the 
left  flank  of  this  battery.    The  guns  have  not  yet  been  delivered. 

Two  emplacements  jot  IB-pounder  rapid-fire  guns^  Site  No.  2. — 
Nothing  was  done,  as  the  base  castings,  mounts,  and  guns  for  these 
have  not  yet  been  received. 

One  emplacement  for  16 -pounder  rajndrfire  gvm^  Site  No,  S. — The 
sum  of  $i,840  was  allotted  for  its  construction  on  June  16,  1900. 
The  excavation  of  the  site  was  very  heavy  and  amounted  to  3,200 
cubic  yards,  while  the  concrete  laid  was  only  295  cubic  yards.  Thb 
emplacement  was  completed  early  in  October  and  was  turned  over  to 
the  artillery  on  October  28, 1900. 

Battery  oommander^s  station^  type  -4,  Site  No.  i. — ^This  was  turned 
over  to  tne  artillery  on  November  29, 1900. 

Mini/ng  casemate.  Site  No.  2. — ^The  oil  engine  for  this  casemate  was 
taken  to  the  site,  tne  anchor  bolts  set,  and  all  pipe  connections  made 
between  the  cooling  tank,  the  engine,  and  the  exhaust.  A  concrete 
base  for  the  transformer  was  also  put  in.  All  shelves,  tables,  etc., 
were  also  erected  as  prescribed  in  the  torpedo  manual.  The  torpedo 
materials  for  this  casemate  are  stored,  the  engine  having  been  taken 
back  and  stored  after  fittings  were  all  prepared. 

Electrio'ligkt  plants. — ^Txie  completion  of  the  remaining  electric- 
light  plants  at  both  forts  was  subjected  to  many  vexatious  delays,  due 
to  nonarrival  of  the  necessary  supplies  from  the  East.  Both  plants 
were  finally  completed  and  turned  over  to  the  artillery  on  October  29, 
1900,  and  on  January  19, 1901,  respectively.  All  electric-light  plants 
at  both  places  have  been  in  charge  of  and  operated  by  the  Engineer 
Department  since  tiie  first  part  of  the  plant  was  installed  early  in  1898 
until  their  final  transfer  to  the  artillery  as  above. 

Preservation  amd  repan/r  of  fortifications. — Electric-light  plants: 
From  allotments  made  June  9,  1900,  from  the  appropriation  for 
"Preservation  and  Repair  of  Fortifications,"  act  of  May  26,  1900, 
(600  and  |150,  the  storage  batteries  were  regularly  charged  about 
once  every  week,  and  the  plants,  wiring,  etc.,  cared  for  during  the 
fiscal  year  until  the  plants  were  turned  over  to  the  artillery.  An 
additional  allotment  of  $180  has  been  made  for  fiscal  year  1902,  from 
act  of  March  1, 1901,  to  be  applied  to  stopping  leaks  in  emplacements. 

Storing  and  caring  for  torpedo  matenal:  AH  torpedo  material  has 
been  kept  in  good  order  and  condition  in  the  storehouse,  which  is 
always  ary  and  free  from  moisture.  The  semiannual  inspection  was 
made  by  tne  officer  in  charge  on  December  7,  when  everything  was 
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found  to  be  in  excellent  condition.  Preparatory  to  turning  this  new 
branch  over  to  the  artillery,  everything  was  again  checked  up  and 
obsolete  material  returned  to  the  Engineer  Depot. 

In  accordance  with  act  approved  lebruary  2, 1901,  providing  for  the 
transfer  of  submarine-mine  defenses  to  the  artillery,  and  in  obedience 
to  instructions  received  from  the  Chief  of  Engineers,  detailed  drawings 
of  mining  casemates,  mine  fields,  complete  list  of  materials,  etc.,  were 
prepared,  and  with  the  materials,  casemates,  storehouse  and  cable 
tanks,  turned  over  on  April  80, 1901. 

Supplier  for  ooa«t  aefenaea. — ^In  order  to  enable  the  Engineer 
Department  to  supply  the  artillery  with  certain  articles,  as  required 
by  General  Orders,  ifo.  66,  Adjutant-General's  Office,  1900,  the  sum 
of  9800  was  allotted  from  the  appropriation  for  ^^  Supplies  for  Sea 
Coast  Defenses,"  act  of  May  25, 1900.  Under  this  allotaient  various 
electrical  supplies  have  been  furnished  the  commanding  officer,  their 
cost  amountmg  to  $835.16. 

Oeneral  renuirks. — A  full  description  of  plant  used,  methods  of  con- 
struction, and  other  detailed  information  pertaining  to  the  defenses  of 
the  moutn  of  the  Columbia  River  may  be  found  in  Parts  I  of  reports 
of  the  Chief  of  Engineers  as  follows:  1897,  pages  766-763;  1898, 
pages  797-803;  1899,  pages  993-1004,  and  1900,  pages  1018-1026. 

The  materials  used  were,  as  previously,  obtained  under  sealed  pro- 
posals and  the  work  done  by  the  United  States  by  hired  labor. 

In  the  unloading  and  mounting  of  guns  and  carriages  every  possible 
assistance  has  been  given  the  artillery  in  their  work. 

Upon  completion  of  works  of  defense  at  one  of  the  sites  all  engineer 
property  was  removed  to  the  other,  and  tiie  quarters,  bufldings,  and 
wharf  turned  over  to  the  Quartermaster  Department  November  21, 
1900,  these  to  be  returned  to  the  Engineer  Department  in  like  condi- 
tion at  some  future  date  when  again  needed  for  construction  work. 

With  all  the  gun  emplacements  turned  over,  the  Engineer  Depart- 
ment has  prepared  ana  furnished  to  tiie  artillery  complete  detailed 
drawings,  as  follows: 

Drainage  drawings,  giving  regulations  for  care  of  gun  batteries. 

Drawings  showing  ventilating  systems  of  emplacements. 

Drawings  of  water  supply  and  emplacement  pipes. 

Drawings  of  details  of  wiring  of  emplacements  and  switchboards  and 
general  plans  of  plants. 

These  works  have  been  in  the  efficient  charge  of  Assistant  Engineer 
G.  B.  Hegardt,  and  there  is  submitted  herewith  a  separate  appendix 
which  is  an  extract  from  his  annual  report,  and  which  treats  on 
matters  of  a  technical  nature  of  interest  from  an  engineering  point  of 
view.    (See  Appendix  4  F.) 

Money  statements. 

GUN  AND  MORTAR  BATTERIES. 

Emplacanerdi^  for  fawr  104nch  ri/Us,  three  S4inck  rifles,  and  eight  IS-ineh  rifled  mortars. 

Jnlyl^  1900,  balance  miexx)ended $166.41 

Deposited  aocoimt  difference  sheet  No.  42 .58 

166. 99 

June  30, 1901,  amount  expended  during  fiscal  year $155. 57 

Jane  29, 1901|  balance  unexpended  and  deposited  to  the  credit 

ol  the  Treaeorer  United  States 11.42 

166.99 
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Ten4nch  bcUiery,  two  emplacemenis, 

July  1^  190Q,  balance  unexpended |7, 692. 14 

Deposited  account  difference  sheet  No.  21 .67 

7,692.81 
June  30, 1901,  amount  expended  during  fiscal  year 5, 960. 42 

July  1, 1901,  balance  available 1,732.39 

Emplacementtfcr  two  S-inch  rifles,  8Ue  No,  1. 

July  1^  1900,  balance  unexpended $3,996.91 

Deposited  account  difference  sheet  No.  42 8.12 


JuneSO,  1901,  expended  during  fiscal  year $3,962.56 

ended  and  d( 


4,000.03 


June  30, 1901,  balance  unexpended  and  deposited  to  the  credit 
of  the  Treasurer  United  States 37.47 

4,000.03 

Emplacemenisfor  two  e^irusk  rapidflre  ffwWf  Ordnance  Dqf>ar1ment,  pedestcU  mounts^  Site 

No.  1. 

June  3,  1901,  amount  allotted $29,000.00 

Julyl,  1901,  outstanding  liabilities 6,280.16 

July  1, 1901,  balance  available 23,719.84 

Emplaeementsfor  two  IS-pounders,  Site  No,  1. 

Julyl,  1900,  balance  unexpended $410.98 

June  80, 1901,  amount  expended  during  fiscal  year $338. 33 

June  29, 1901,  unexpended  balance  deposited  to  the  cicuit  of 

the  Treasurer,  United  States 72.65 

-^ 410.98 

Emplacemenlfor  one  IS-povrnder,  Site  No,  1, 

June  16, 1900,  amount  allotted $5,450.00 

June  30, 1901,  amount  expended  during  fiscal  year 5, 348. 05 

July  1, 1901,  balance  unexpended  and  available 101. 05 

BmpUxcements  for  two  64nch  rifles,  Site  No.  £, 

July  1, 1900,  balance  unexpended $5, 137. 66 

June  30,  1901,  amount  expendeti  during  fiscal  yeur to,  ^^o.  48 

June  29,  1901,  unexpended  balance  de|)osited  to  the  credit  of 
the Treasarer United  States 62.07 

6,137.65 

Fifieenrpounder  battery,  three  emplacements,  Site  No.  9, 

Julyl,  1900,  balance  unexpended $270.07 

June  16, 1900,  amount  allotted  for  third  emplacement 4, 840. 00 

6,110.07 
June  30, 1901,  amount  expended  during  fiscal  year 4, 816. 57 

Julyl,  1901,  balance  unexpended  andavailable 203.60 

Battery  commander^s  station, 

July  1, 1900,  balance  unexpended $156.40 

June  30, 1901,  amount  expended  during  fiscal  year 166.40 
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TORPBDOBB  FOB  HABBOB  DXFBN8B. 

Mimng  oasemate,  Site  No.  1. 

July  1, 1900,  balance  unexpended $119.10 

June  30, 1901,  amount  expended  during  fiscal  year 119. 16 

PBESEBVATION  AND  BBPAIB  OF  FORTIFICATIONS. 

Storing  and  earing  for  mbmcartne-rninvng  materials,  preinrntion  of  dampnesB  in  fnagcuxnn^ 
and  for  care  of  electnc-ligJU  plants. 


July  1, 1900,  balance  unexpended $1,120.70 

May  10, 1901,  allotted  for  fiscal  year  1902 480.00 

Deposited  account  of  difference  sheet  No.  42 3.12 

1,603.88 


June  30,  1901,  amount  expended  during  fiscal  year $792. 98 

June  29,  1901,  unexpended  balance  deposited  to  the  credit  of 

the  Treaflurer  United  States 74.20 

867.18 

July  1, 1901,  balance  unexpended 736.70 

July  1,  190i;  outstanding  liabilities 10.00 

July  1, 1901,  balance  unexpended  and  available 726.70 

SUFPIJEB  FOB  8BAOOA0T  DEFENSES. 

June  7,  1900,  amount  allotted $800.00 

June  30,  1901,  amount  expended  during  fiscal  year 336.16 

July  1, 1901,  balance  unexpended  and  available 464.84 


3  X. 

DEFENSES  OF  PUGET  SOUND,  WASHINGTON. 

Officers  in  charge,  Gapt.  Harry  Taylor,  Corps  of  Engineers,  until 
November  30,  1900,  and  Maj.  John  Millis,  Corps  of  Engineers,  since 
that  date;  assistant,  Lieut.  Meriwether  L.  Walker,  Coros  of  Engineers, 
till  January  19, 1901;  Division  Engineers,  Col.  Samuel  M.  Mansfield, 
Corps  of  Engineers,  until  November  30, 1900,  and  Col.  Jared  A.  Smith, 
Corps  of  Engineers,  since  December  15, 1901.  ^ 

EmplcLcemenU  for  five  10-vnch  cmd  two  IS-mch  guns  on  nondisap- 
pearing  carriaaeB. — ^At  the  beginning  of  the  year  these  emplacements 
were  practically  completed,  except  the  electric-light  plant  and  the  final 
grading  and  seeding  of  the  superior  sloi)e. 

During  the  year  the  superior  slope  was  graded  and  seeded,  and  roads 
and  paths  in  the  rear  of  the  battery  were  nearly  completed.  The 
mounting  of  all  guns  and  carriages  except  one  12-inch  gun  and  car- 
ris^e  was  completed,  and  the  guns  and  carriages  were  cleaned  and 
painted.  The  carriage  for  one  12-inch  gun  has  not  been  received. 
The  gun  is  on  hand.  Three  si)ecial  ammunition  trucks  were  con- 
structed. 

Emplacements  for  f&wr  lO-moh  guns  on  disappea/rin/g  carriages. — 
At  the  beginning  of  the  year  these  emplacements  nad  been  practically 
completed,  except  the  electric- light  plant,  and  the  guns  had  been 
mounted.     Dunng  the  year  tiie  superior  slope  was  filled  out  with 
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excavated  material  taken  from  the  neighboring  emplaoements  and 
seeded.  All  the  guns  were  fired  with  service  diarges.  No  defects 
were  developed. 

MnpZacerrients  for  three  10-moh  auns  on  dnsa/ppeofrmg  ca/rriageB. — 
These  had  not  been  commenced  at  the  beginning  of  the  year.  Daring 
the  year  excavation  for  foundation  of  tnese  emplacements  was  com- 
pleted. Drains  were  laid,  preparations  for  constructing  concrete 
torms  completed,  and  concrete  plant  was  prepared  for  construction 
work. 

EmplacemefrvtB  for  Pwo  IZ-inck  wnd  fowr  lO-moh  gwM  on  noncKsap' 
pea/ring  carriages. — At  the  beginning  of  the  year  these  emplacements 
nad  been  practically  completed,  except  the  traverses  in  rear  and 
the  electric-light  plant.  All  the  guns  nad  been  mounted  except  one 
10-inch. 

During  the  year  the  traverses  were  nearly  completed,  the  superior 
slope  was  trimmed  and  seeded,  fixtures  were  placed  in  several  of  the 
battery  rooms,  and  fitting  up  latrines  was  partly  completed.  The 
remaining  10-inch  gun  was  mounted,  and  all  the  10-in(3i  guns  were 
fired  with  service  charges.  No  defects  were  developed.  The  12-inch 
guns  had  previously  been  tested  in  the  same  manner. 

Morta/r  Battery  jVo.  1. — At  the  beginning  of  the  year  this  battery 
was  practically  completed,  except  lighting  plant,  and  the  mortars  had 
been  mounted.  During  the  year  the  slopes  were  regraded  and  seeded^ 
road  in  front  of  the  battery  completed,  and  some  minor  repairs  were 
made.  One  mortar  in  each  pit  was  nred  with  service  charge.  No 
defects  were  developed. 

Morta/r  Battery  JVo.  2. — ^At  the  beginning  of  the  year  this  battery 
had  been  practically  completed,  except  the  electric-light  plant  Dur- 
ing the  year  16  mortars  and  carriages  were  mountea  and  partlv 
cleaned  and  painted.  The  slopes  are  to  be  filled  in  places,  trinuned, 
and  seeded. 

Mortar  Battery  No.  3. — ^At  the  beginning  of  the  year  this  battery 
had  not  been  commenced.    It  is  to  have  two  pits  for  four  mortars  each. 

During  the  year  tiie  site  was  cleared  and  grubbed  and  excavation 
done  by  contract.  Construction  work  is  in  progress  by  hired  labor. 
Drains  have  been  placed,  concrete  floors  laid  and  ready  for  placing 
concrete  forms.     Plant  for  concrete  work  is  nearly  ready. 

Mortar  carriages  for  this  battery  have  been  received. 

Emplacemenfs  for  three  S-mch  guns  on  cUsappearimg  carriages. — At 
the  beginning  of  the  year  the  site  for  this  battery  liad  been  cleared, 
excavation  partly  made,  and  the  construction  plant  partly  prepared. 

During  tne  year  the  battery  was  constructed  and  nearly  finished. 
Three  guns  were  received;  the  carriages  have  not  yet  arrived. 

EmpUicements  for  imo  S-mcK  rapid-ji/re  gima. — ^rlans  and  estimates 
for  these  emplacements  are  in  course  of  preparation. 

Emplacements  for  6-mch  rapid-Jlre  gims  on  ialanced-piUar  mounts. — 
There  are  two  emplacements  at  each  of  Sites  1, 2,  and  4.  At  the  begin- 
ning of  the  year  the  emplacements  at  two  of  the  sites  had  been  prac- 
tically completed.  During  tibe  year  the  emplacements  at  the  thira  site 
were  finished.  The  cylinders  have  been  set  at  all  the  sites  and  the  top 
carriages  are  in  place  at  three  of  the  emplacements.  The  lighting 
plant  IS  yet  to  be  installed  at  each  site.^ 

Ernplacements  for  three  B-mch  rapid-jwe  g%ms^  mawnts  not  deter- 
mined. — ^At  the  beginninr  of  the  year  some  material  was  on  hand,  but 
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no  work  had  been  done.  During  the  year  emplacements  for  two  of 
the  guns,  the  only  ones  for  which  allotment  has  yet  been  made,  were 
completed  as  far  as  they  can  be  till  questions  as  to  type  of  gun  and 
design  of  mount  are  settled. 

ItmplacemerUs  for  two  IS-vaumdeTrafpiA-jwe  guns. — ^At  the  beginning 
of  the  year  some  material  had  been  procured,  but  no  construction 
work  had  been  done.  During  the  year  the  battery  was  partly  con- 
structed, something  over  half  the  concrete  being  in  place. 

Empliicementa  for  fov/r  16-pounder  rapidrfire  aims. — ^At  the  begin- 
ning of  the  year  nothing  had  been  done  on  this  oattery.  During  the 
year  excavation  was  made,  drainage  system  was  laid,  plant  prepared, 
and  the  work  is  now  ready  for  laymg  concrete  as  soon  as  rails  and  ties 
are  procured  for  completing  the  railroad. 

EmplcicemerUs  for  two  IS-pounder  ra/piA-f/re  gwM. — ^At  the  begin- 
ning of  the  year  some  material  had  been  procurea,  but  no  construction 
work  had  been  done.  During  the  year  excavation  was  completed,  the 
drainage  system  was  laid,  and  plant  was  prepared,  and  the  work  is 
now  ready  for  laying  concrete. 

Storehouse  for  torpedo  material. — ^The  building  was  practically  com- 
pleted, except  heating  and  lighting  plant,  and  the  material  on  hand  was 
moved  into  it 

Money  statements. 

GUN  AND  MOBTAB  BATTERIES. 

Emplacements  for  five  104nch  and  two  l$-4nch  gum  on  nondisappearing  earriages. 

July  1, 1900,  balance  unexpended $11,438.27 

June  30,  1901,  amount^xpended  during  liscal  year $10, 662. 85 

Deposited  to  credit  Treasurer,  United  States 3.23 

10,686.08 

July  1,  1901,  balance  unexpended 747.19 

July  1,  1901,  outBtanding  liabilities 716.42 

July  1, 1901,  balance  available 30.77 

EmplacemafUs  for  three  lOdnch  guns  on  disappearing  carnages. 

June  30,  1901,  amount  allotted  during  year $102,700.00 

June  30,  1901,  amount  expended  durmg  fiscal  year 31, 519. 77 

July  1,  1901,  balance  unexpended 71,180.23 

July  1, 1901,  outBtanding  liabilities 6,961.32 

July  1,  1901,  balance  available 64,218.91 

Note. — ^Allotment  made  for  two  emplacements  only. 

Mortar  BaUery  No.  1. 

June  30,  1901,  amount  allotted  during  year $6,000.00 

July  1,  1901,  balance  unexpended  and  available 6,000.00 

Mortar  Battery  No.  9. 

July  1,  1900,  balance  unexpended $2,969.13 

Allotted  since 6,300.00 

9, 269. 13 
June  30,  1901,  amount  expended  during  fiscal  year 2, 959. 88 

July  1,  1901,  balance  unexpended  and  available 6,299.2."^ 
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Mortar  Battery  No,  S, 

June  30, 1901,  amount  allotted  during  year $91,000.00 

June  30,  1901,  amount  expended  dunng  fiscal  year 38,585.85 

July  1,  1901,  balance  unexpended 52, 414. 15 

July  1,  1901,  outstanding  liabilities 11,530.75 

July  1,  1901,  balance  available 40,883.40 

Emplacement8  for  three  8-inch  gum  on  dimppearing  carriages. 

July  1,  1900,  balance  unexpended  .*. $59,700.73 

Allotted  since 15,000.00 

74, 700. 73 
June  30,  1901,  amount  expended  during  fiscal  year 72,572.31 

July  1,  1901,  balance  unexpended 2,128.42 

July  1, 1901,  outstanding  Dabilitiea 1,783.24 

July  1, 1901,  balance  available /         346.18 

Empla^sements  for  two  6Anch  rapid-fire  guns, 

June  30, 1901,  amount  allotted  during  year $30,000.00 

July  1,1901,  balance  unexpended  and  available 30,000.00 

EmplacemenU  for  S-inch  rapid-fire  guns  on  balanced-piUar  mounts. 
Site  1: 

July  1, 1900, balance  unexpended $3,929.10 

June  30, 1901,  amount  expended  during  fiscal  year 3,929.10 

Site  3: 

July  1, 1900, balance  unexpended 3,849.18 

June  30, 1901,  amount  expended  during  fiscal  year 2,572.94 

July  1, 1901, balance  unexpended 1 1,276,24 

July  1, 1901,  outstanding  liabilities 133.49 

July  1,1901,  balance  available 1,142.75 

Bite  4: 

July  1,1900,  balance  unexpended 483.93 

June  30, 1901,  amount  expended  during  fiscal  year 483.93 

Emplacements  for  three  6-mch  rapid-fire  gum  {mounts  not  determined). 

July  1, 1900,  balance  unexpended $16,372.44 

Allotted  since 3,200.00 

18,572.44 
June  30, 1901,  amount  expended  during  fiscal  year 9, 147. 00 

July  1, 1901,  balance  unexpended 9,425.44 

July  1, 1901, outstanding  liabilitiee 2,286.45 

July  1, 1901, balance  available 7,138.99 

NoTB. — Allotment  made  for  two  emplacements  only. 

Emplacements  for  two  IS-pounder  rapid-fire  gum, 

July  1, 1900,  balance  unexpended $8,312.16 

Allotted  since 1,700.00 

10,012.16 
June  30, 1901,  amount  expended  during  fiscal  year 6,803. 16 

July  1,1901, balance  unexpended 3,209.00 

July  1, 1901,  outstanding  liabilities 1,010.71 

July  1,1901, balance  available 2,198.29 
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June  30, 1901,  amount  expended  during  necal  year 9,515. 45 

July  1, 1901,  balance  unexpended 11, 184. 55 

July  1,1901, outstanding  liabilities 2,522.84 

July  1, 1901, balance  available 8,661.71 

Emplacements  for  two  IS-pounder  rapidrfire  guns. 

July  1, 1900,  balance  unexpended 18,312.16 

June  30, 1901,  amount  expended  during  fiscal  year 5, 288. 52 

July  1,1901,  balance  unexpended 3,023.64 

July  1,1901,  outstanding  liabilities 1,077.38 

July  1, 1901,  balance  available 1,946.26 

TORPEDOES  FOR  HARBOR  DEFENSE. 

Storehouse  for  torpedo  material, 

July  1, 1900,  balance  unexpended $6,423.1' 

June  30, 1901,  amount  expended  during  fiscal  year 6, 423.  ^ 

Fire  cmd  hattery  corrmw/nderi  stations. — Contract  was  made  for  t 
construction  and  erection  of  two  fire  commanders'  stations  and  < 
battery  comnaander's  station.    The  erection  of  these  at  the  site  has 
yet  been  commenced. 

Plans  were  prepared  for  one  fire  commander's  station  and  one 
tery  commander's  station  in  addition. 

Money  statements. 

FIBB  commander's  STATION,  SITE  1. 

July  1, 1900,  balance  unexpended 

June  30,  1901,  amount  expended  during  fiscal  year 

July  1,  1901,  balance  unexj)ended 

July  1,  1901,  amount  covered  by  uncompleted  contracts 

July  1,  1901,  balance  available 

FIRE  commander's  STATION,  SITES  2  AND  3. 

July  1,  1900,  balance  unexpended 

July  1,  1901,  balance  unexpended  and  available 

FIRE  commander's  STATION,  SITE  4. 

July  1,  1900,  balance  unexpended 

June  30,  1901,  amount  expended  during  fiscal  year 

July  1,  1901,  balance  unexpende<l 

July  1,  1901,  outstanding  liabilities 

July  1,  1901,  amount  covered  by  uncompleted  contracts. . 

July  1, 1901,  balance  available 

BATTERY  COMMANDER'S  STATION,  S' 

June  30,  1901,  amount  allotted  during  year 

July  1,  1901,  balance  unexpended  and  available 
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BATTEBT  OOMMANDEBS'   STATIONS,  STTB  4. 

June  90,  1901,  amount  allotted  during  year $10,200.00 

June  30,  1901,  amoont  expended  during  fiscal  year 87.45 

July  1,  1901,  balance  unexpended 10,112.55 

July  1,  1901,  outstanding  liabilities $3. 50 

July  1, 1901,  amount  covered  by  uncompleted  contracts 6, 150. 00 

5,153.50 

Julyl,  1901,  balance  available 4,959.05 

Special  aUotments  Jvr  auxilia/ry  work. — Work  under  several  special 
allotments  has  been  in  progress  during  the  year.  In  each  case  the 
work  has  either  been  completed  or  well  advanced.  The  allotments 
required  to  aid  the  purposes  for  which  they  were  made,  with  money 
statements,  are  as  follows: 

Road  hettermefU  at  Site  No.  4^ — Allotment  of  June  11,  1900,  act  of 
July  7, 1898,  for  road  betterment,  for  retrimming  and  regrading  slopes, 
and  for  planting  a  windbreak  at  batteries,  $5,000. 

Money  statement. 

Julyl,  1900,  balance  unexpended $5,000.00 

June  30, 1901,  amount  expended  during  fisctal  year 4, 782. 36 

Julyl,  1901,  balance  unexpended 217.64 

July  1, 1901,  outstanding  Imbilitiee 143.75 

Joiy  1, 1901,  balance  available 73.89 

Improvements  iiea/r  Site  No.  i. — Allotment  of  June  18,  1900,  act  of 
July  Y,  1898,  for  clearing,  grubbing,  grading,  and  seeding,  |2,9M. 

Mon^  statement. 

Julyl,  1900,  balance  unexpended $2,934.00 

June  30,  1901,  amount  expended  during  fiscal  year 2,934.00 

Latrines  and  toater-supply  system  a4i  Site  No.  ^. — Allotment  of  March 
20, 1901,  act  of  March  1, 1901,  for  latrines  and  water-supply  system, 
$8,200. 

Money  statement. 

June30,  1901,  amount  allotted  during  year $3,200.00 

Jane  30,  1901,  amount  expended  dunng  fiscal  year 1, 440. 73 

July  1,  1901,  balance  unexpended 1, 759. 27 

Julyl,  1901,  outstanding  liabilities 604.52 

July  1 ,  1901,  balance  available 1 ,  154. 75 

Orading  and  road  construction  at  Site  jVo.  1. — Allotment  of  January 
9, 1901,  act  of  May  26, 1900,  for  grading  and  road  construction,  16,350. 

MoTiey  statement. 

June  30,  1901,  amount  allotted  during  year $6,350.00 

June  30,  1901,  amount  expended  during  fiscal  year 5, 129. 45 

July  1,  1901,  balance  unexpended 1, 220. 55 

Julyl,  1901,  outBtanding  liabiUties 965.35 

Julyl,  1901,  balance  available 255.20 
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Soad  construction  (U  Mortar  Battery  No.  2. — Allotment  of  June  11, 
1900,  act  of  July  7, 1898,  for  road  construction  and  for  retrimming 
and  regrading  slopes,  $3,700. 

Money  statement. 

Jnly  1, 1900,  balance  unexpended $3,700.00 

June  30,  1901,  amount  exiicnded  during  fiscal  year 2, 477. 55 

July  1, 1901,  balance  unexi)ended 1,222.45 

July  1, 1901,  outstanding  liabilities 20.00 

July  1, 1901,  balance  available 1,202.46 

Preservation  and  repair  of  fm^tificatioiis. — Allotment  of  June  9, 1900, 
act  of  May  25, 1900,  lor  preservation  and  repair  at  Site  Mo.  4,  $2,200. 

Money  statement* 

July  1, 1900,  balance  unexpended $2,200.00 

June  30,  1901,  amount  expended  during  fiscal  year 1, 719. 43 

July  1,  1901,  balance  unexpended 480. 57 

Julyl,  1901,  outstanding  liabilities 116.23 

July  1, 1901,  balance  available 364.34 

Allotment  of  June  9, 1900,  act  of  May  25, 1900,  for  preservation  and 
repair  at  Site  No.  2,  $1,300. 

Money  statemefnJt* 

Julyl,  1900,  balance  unexpended $1,300.00 

June  30,  1901,  amount  expended  during  fiscal  year 876. 90 

Jnly  1, 1901,  balance  unexpended  and  available 423.10 

Allotment  of  June  9, 1900,  act  of  May  25, 1900,  for  care  of  torpedo 
material,  $1,000. 

Money  statement, 

Julyl,  1900,  balance  unexpended $1,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 1,000.00 

New  Ught-Twuse  station  at  Admiiralty  Ifead^  Washington, — ^The  act 
of  March  8,  1899,  making  appropriation  for  fortifications,  authoiized 
an  expenditure  of  not  to  exceed  $8,000  from  the  funds  appropriated  by 
that  act  for  moving  or  reconstructing  the  light-house  station  at  Admi- 
ralty Head,  Washington.  The  old  light-house  being  unfit  for  moving, 
plans  and  specifications  for  a  new  station  were  prepared  by  the  Light- 
House  Department.  These  plans  and  specifications  were  turned  over 
to  the  Engineer  Department  and  the  work  was  advertised.  The  lowest 
bid  received  was  in  excess  of  the  appropriation.  Nothing  further  has 
been  done  in  the  matter  by  this  office. 


Money  statement. 

led 

m1  during  fiscal  y^  " .. 

Jnly,  ly  1901,  balance  unexpended  and  available 7,920.92 


July  1, 1900,  balance  unexpended ,..    $8,000.00 

June  30, 1901,  amount  expended  during  fiscal  y^  ^ 73.08 
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SmpUe%  for  seaooast  defenses. — Under  authority  of  the  act  of  May 
25, 1900,  an  allotment  was  made  for  the  purchase  of  approved  supplies 
for  the  artillery  garrisons.  No  requisitions  were  received  before  the 
end  of  the  year. 

Money  statement. 

July  1, 1900,  balance  unexpended $500.00 

July  1, 1901,  balance  unexpended  and  avulable 600. 00 

Trcmsportmg^  mountma^  wnd  pwinting  ordnance  at  Site  No.  1. — ^At 
the  beginning  of  the  fiscal  year  four  lO-inch  gun  carriages,  one  12-iDch 
altered  gun-lift  carriage,  and  eight  12-incn  mortar  carriages  were 
mounted.  One  10-inch  B.  L.  rifle,  sixteen  12-inch  B.  L.  mortars,  and 
four  12-inch  mortar  carriages  were  on  the  beach. 

During  the  fiscal  year  four  10-inch  and  two  12-inch  B.  L.  rifles,  one 
10-inch  gun  carriage,  four  12-inch  mortar  carriages,  and  two  5-inch 
rapid-fire  gun  carriages  were  received.  One  10-inch  gun  carriage, 
four  12-inch  mortar  carriages,  two  6-inch  rapid-fire  gun  carriages, 
four  10-inch  and  two  12-inch  B.  L.  rifles,  and  sixteen  12-inch  B.  L. 
mortars  were  moved  from  the  beach  to  their  emplacements. 

One  lO-inch  gun  carriage,  twelve  12-inch  mortar  carriages,  two 
5-inch  rapid-fire  gun  carriages,  five  10-inch  and  one  12-inch  B.  L.  rifle, 
and  sixteen  12-inch  B.  L.  mortars  were  mounted. 

Five  10-inch  rifles  and  carriages,  one  12-inch  rifle  and  carriage,  six- 
teen 12-inch  mortars,  and  eight  12-inch  mortar  carriages  were  cleaned, 
scraped,  and  painted. 

Money  statement* 

July  1, 1900,  balance  unexpended f3, 746.01 

Allotted  ainoe 2,725.00 

6,471.01 
June  30, 1901,  amount  expended  during  fiBcal  year 5,964.41 

July  1, 1901,  balance  unexpended 506.60 

July  1,  1901,  outstanding liabilitiefl 391.65 

July  1, 1901,  balance  available 115.05 

(XmtracU  in  force  during  fiical  year. 

SAND  AND  aaAVBL. 

Name  of  contractor:  Pacific  Bridge  Company. 
Date  of  contract:  October  31,  1899. 
Date  of  approval:  November  16,  1899. 
Date  of  commencement:  November  1,  1899. 
Contract  completed:  December  31,  1900. 

ooNBrrRucnoN  of  torpedo  sroRBHouaii 

Name  of  contractor:  M.  J.  Oarkeek. 

Date  of  contract:  March  19,  1900. 

Date  of  approval:  March  31,  1900. 

Date  of  commencement:  April  19,  1900. 

Date  of  completion:  August  19,  1900. 

Time  for  completion  extended  to  October  19,  1900. 

Contract  completed:  October  16,  1900. 
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CLBARINQ  AND  BXCAYATINQ  FOB  THREB  8-INCH  GDNS  ON  DISAPPBABINQ  CABRIAQBB. 

Nanie  of  contractor:  W.  F.  Nelson, 

Date  of  contract:  April  9,  1900. 

Date  of  approval:  April  19,  1900. 

Date  of  commencement:  May  3,  1900. 

Date  of  completion:  Auguet  3,  1900. 

Time  for  completion  extended  to  September  3,  1900. 

Contract  completed  August  29,  1900. 

OLBABING  AND  EZCAVATINO  FOB  MOBTAB  BATTERY  NO.  3. 

Name  of  contractor:  Hale  &  Smith. 
Date  of  contract:  January  3,  1901. 
Date  of  approiral:  January  23,  1901. 
Date  of  commencement:  February  6,  1901. 
Contract  completed  April  30,  1901. 

OBSKBYATION  TOWBBS   FOB   FIBB   AND    BATTERY    COMMANDERS*    STATIONS    AT   SFTES  N06. 

1   AND  4. 

Name  of  contractor:  New  Jersey  Foundry  and  Machine  Company. 
Date  of  contract:  February  14,  1901. 
Date  of  approval:  March  19,  1901. 
Date  of  commencement:  June  25,  1901. 
Date  of  completion:  October  25,  1901. 


3Y. 

DEFENSES  OF  SAN  JUAN,  PORTO  RICO. 

Officers  in  charge,  Capt.  William  V.  Judson,  CJorpe  of  Enrineers, 
until  August  6,  1900.  and  Capt.  Clement  A.  F.  iiagler,  CSrps  of 
Engineers,  since  Octooer  19, 1900. 

Rcmge-Jinder  station, — Owing  to  the  desire  of  the  artillery  garrison 
of  the  defenses  of  San  Juan,  plans  were  prepared  for  the  conversion 
of  an  existent  semaphore  tower  on  El  Morro  into  a  practice  station  for 
a  type  A  range  finder.  Plans  and  estimates  were  prepared  for  the 
work,  and  |1,000  was  allotted  by  the  Chief  of  Engineers  therefor.  No 
work  has  as  yet  been  done  thereon. 

Money  atdtement. 

GUN  AND  MOBTAB  BATTBBIBB. 

June  30,  1901,  amount  allotted  dnrinff  fiscal  year $1,000.00 

July  1,  1901,  balance  unexpended  and  available 1,000.00 

Preservation  a/nd  repai/r  of  jfbrt^fications. — T\n&  work  was  not  begun 
until  June  16, 1901,  and  during  the  remainder  of  the  month  slight 
repairs  were  made  on  the  masonry  work  of  El  Morro. 


June  90, 1901,  amonnt  allotted  during  the  fiscal  year |1, 600. 00 

July  1,  1901,  outstanding  liabilities 135.80 


Money  stdtement. 

luring  the  fiscal  year 
ties 

July  1, 1901,  balance  available I,4d4.20 
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Road  con9iruetion  amd  mtscellaneous  work. — As  Engineer  officer  of 
the  Department  of  the  East  and  of  Porto  Rico,  the  officer  in  charge 
superintended  the  oonstraction  of  an  extensive  amount  of  road  work 
in  the  island  of  Porto  Rico,  which  is  reported  in  full  to  the  command- 
ing general,  Department  of  the  East.  Other  department  work  con- 
sistea  in  the  supervision  of  route  sketches  on  practice  marches  and 
issuance  of  instruments  and  materials  therefor,  investigation  of  land 
titles,  preparation  of  reports  on  defenses,  furnishing  of  maps,  etc. 
Money  statements  of  operations  relating  to  the  above  are  as  follows: 

Money  9t(Uement8. 

CinUAH  AanffTAMTS  TO  SNQIKSKB  OFFICEin,  1901. 

Jane  80, 1901,  aUotted  daring  fiacal  j;ear 13,600.00 

Jane  SO,  1901,  amoont  expended  durine  fiscal  year $2, 922. 16 

Jalv  1, 1901,  reverted  to  IFnited  States  Treasarv 577.84 

3,600.00 

■Qummrr  of  nrannBa  tboofs,  190L 

JoneSO,  1901,  smoant  allotted  daring  the  fiscal  year 1500.00 

July  1,  1901,  balance  onexpended ^600.00 

^To  be  returned  to  the  Treasury  of  the  United  States. 
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TECHNICAL   DETAILS   OF   FORTIFICATION   WORK. 


4  A. 

DEFENSES  OF  THE  COAST  OF  MAINE. 
[Officer  in  chaige,  MaJ.  S.  W.  Roessler,  Goips  of  Engineers.) 

Reference  will  here  be  made  to  certain  en^neering  features  that 
have  characterized  the  fortification  work  in  uiis  district  during  the 
year.  The  methods  outlined  apply  generally  to  all  work  now  in 
progress. 

Voncrete. — Owing  to  the  present  low  cost  of  domestic  Portland 
cement  (fl.58  per  barrel  delivered  in  Portland)  it  is  being  used  exclu- 
sively, no  natural  cement  having  been  purchased  this  season.  Outside 
of  the  question  of  cost,  however,  the  use  of  Portland  cement,  except 
in  the  heart  of  large  masses,  is  advisable  in  this  climate,  owing  to  the 
wide  range  of  temperature. 

Concrete  is  being  made  wetter  than  formerly.  It  is  conveyed  from 
mixer  to  its  position  in  the  work  in  water-tight  buckets  or  skips,  so 
that  none  of  me  cement  is  wasted.  Wet  concrete  is  believed  to  possess 
advantages  over  dry  concrete.  It  can  be  compacted  at  greatly  reduced 
cost  for  ramming,  it  makes  a  more  impervious  mass,  and  one  batch 
blends  into  the  preceding  one,  thereby  avoiding  the  horizontal  seams 
that  characterize  work  that  is  put  in  dry. 

The  proportions  of  the  different  ingredients  used  vary  in  accordance 
with  the  strength  and  density  desired. 

For  all  walls  and  masses  not  exposed  to  direct  fire  1:4:8  concrete  is 
used. 

For  walls  and  masses  exposed  to  fire  1: 3:6  concrete  is  used. 

For  the  mass  lying  immediately  over  rooms  and  passages  and  below 
the  moisture-proof  course,  where  density  or  its  equivalent  impervi- 
ousness  is  desired,  1:8:5  concrete  is  used. 

Where  inequalities  in  the  ledge  make  it  necessary  to  carry  parts  of 
the  foundations  to  considerable  depths,  the  lower  portions  are  made  of 
1:5: 10  concrete. 

Waterproqfing. — ^The  means  used  to  prevent  the  infiltration  of  mois- 
ture into  the  rooms  are  practically  in  duplicate. 

By  the  use  of  soap  and  alum  in  the  mortar  facing  of  both  vertical 
and  norizontal  surfaces  that  are  exposed  to  the  weather,  the  building 
of  positive  slopes  and  generous  gutters  on  iJl  nearly  horizontal  surfaces, 
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and  the  use  of  P.  and  B.  paint  or  tar  paper  and  pitch  on  the  vertical 
surfaces  abutting  against  the  sand  fill,  the  attempt  is  made  to  exclude 
all  moisture  from  the  concrete.  To  intercept,  however,  any  water  that 
may  penetrate  the  concrete,  a  waterproof  laj^er  is  placed  in  the  con- 
crete mass  over  all  rooms  and  passages.  This  layer  is  crowned  at  one 
or  more  points,  and  the  slopes  lead  to  the  surrounding  air  spaces. 

In  preparing  the  soap  and  alum  mixture,  1  pound  of  soap  is  used  to 
100  pounds  of  water  and  1  pound  of  alum  to  100  pounds  of  cement. 

The  P.  and  B.  paint  is  a  commercial  article,  and  as  applied  here  costs 
in  place  20  cents  per  square  yard. 

The  tar  paper  and  coal-tar  pitch  referred  to  are  applied  in  alternate 
layers,  and  form  a  cheap  and  apparently  durable  waterproofing  for  ver- 
tical masonry  surfaces  abutting  earth  or  sand  fill. 

The  main  waterproof  layer  unmediately  above  rooms  and  passages 
has  heretofore  consisted  of  asphalt  mastic  one-half  and  three-fourths 
of  an  inch  thick.  When  the  latter  thickness  was  used  it  was  placed  in 
two  layers,  each  three-eighths  of  an  inch  thick. 

It  was  mixed  in  the  following  proportions: 

12  blocks  crude  asphalt  (Seyssel  or  Newchatel.) 
60  pounds  refined  asphalt. 

4  to  6  pails  coarse,  clean  sand. 

5  pounds  maltha  or  mineral  tar. 

Its  cost,  three-fourths  of  an  inch  thick,  varied  from  $1.50  to  $1.60 
per  souare  yard. 

In  future  it  is  proposed  to  substitute  for  this  a  coating  made  up  of 
three  or  more  layers  of  asbcstus  felt,  laid  shingle  fashion  and  united  to 
each  other  and  to  the  concrete  by  asphaltic  cement. 

This  will  be  cheaper,  less  liable  to  crack,  and,  it  is  thought,  equally 
durable  in  other  respects. 

Ai/r  spaces. — All  the  large  emplacements  (6-inch  or  greater)  now 
under  construction  are  being  built  with  wide  air  spaces,  18  inches  to 
24  inches,  separating  the  rooms  from  the  parapet  and  gun  platforms. 
The  use  of  an  air  space  limits  the  area  of  the  waterproof  layer  in  the 
concrete  and  reduces  condensation.  The  wide  air  space  costs'  but  little 
more  than  the  narrow  one  and  possesses  the  following  advantages  over 
the  latter: 

(1)  It  is  accessible. 

(2)  It  facilitates  ventilation.  Booms  can  be  connected  with  the  air 
space  and  the  air  space  readily  ventilated  by  flues  without  danger  to 
the  magazines. 

(3^  It  facilitates  drainage.  This  is  more  or  less  a  local  advantage. 
EocKy  sites  make  under^ound  drainage  very  expensive,  and  surface 
drainage  to  the  roadway  m  rear  is  objectionable,  owing  to  the  length 
and  severity  of  the  winters.  The  bottom  of  the  air  space  forms  a 
gutter  and  receives  the  drainage  of  all  the  rooms.  At  suitable  points 
flie  collected  water  is  led  away  in  pipes. 

Floor  drains, — ^All  floors  are  dramed  to  the  sides  of  the  rooms  or 
passages.  Gutters  are  constructed  along  the  walls,  and  the  low  points 
are  so  placed  that  any  water  collected  wul  pass  to  the  air  space  by  the 
most  direct  route. 

Oondensa/tion. — ^The  large  air  space  around  the  rooms  reduces  the 
condensation  materially,  but  does  not  entirely  free  the  rooms  at  all 
seasons  of  the  year.  To  further  remedy  this  evil,  all  interior  walls 
are  being  lined  with  porous  hollow  terra-cotta  tiling  2  inches  thick. 
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placed  at  the  time  the  concrete  is  placed.  The  tiling  is  placed  looselj 
against  the  forms  and  the  concrete  rammed  against  the  tiline.  This 
tOing  will  subsequently  be  plastered  with  a  lime-and-cement  piaster  to 
give  it  a  neat  finish.  The  ceilings  are  being  formed  by  the  use  of 
arched  corrugated  iron  between  the  fianges  of  the  beams  and  a  layer 
of  plastered  metal  lath  attached  to  the  lower  flanges. 

otairway8.—-StaArw9kja  with  steel  stringers  and  oak  treads  are  being 
constructed,  as  cheaper  than  concrete  stops  and  more  serviceable  in 
winter  weather  than  all-steel  stairways. 


4B. 

DEFENSES  OF  BOSTON  HARBOR,  MASSACHUSETTS. 

[Offlcen  in  charge,  Col.  Charles  R.  Suter,  Corps  of  Engineen,  and  Capt.  Harry  Taylor,  Oorpt  of 

Engineers.] 

STTE  NO.  1. 

Ammunitian  crcmea. — ^The  parade  wall,  which  forms  the  rear  of  the 
battery  of  12-inoh  rifles,  is  of  cut  granite  and  about  24  feet  in  height. 
An  extra  stiff  crane  was  required  to  avoid  the  springing  always  found 
in  the  davit  form  of  crane  when  the  cross  section  of  the  mast  is  cir- 
cular. It  consiste  of  a  stoel  davit  of  I-beam  section  with  a  cast-iron 
gudgeon  and  bushing,  resting  in  a  cast-iron  stop  and  a  wrought-iron 
collar  securelv  boltod  to  the  face  of  the  parade  wall.  The  weight  of 
this  crane  is  less  than  that  of  the  ordinary  form,  while  the  etrongth 
and  rigidity  are  greator  and  the  cost  is  less  than  one-half. 

SITE  NO.  5. 

(Quicksand. — Quicksand  was  found  in  the  eastom  end  of  the  exca- 
vation for  the  mortar  battory,  forming  a  very  unstable  foundation. 
Ordinary  drains  were  found  to  permit  the  sand  to  escape  with  the 
water.  A  large  well  was  therefore  dug  near  at  hand  which  drained 
the  surroundmg  ground.  When  drained  the  sand  became  firm  and 
hard. 

The  water  thus  secured  is  the  best  obtainable  at  present  for  the  use 
in  the  power-plant  boiler  soon  to  be  installed,  and  for  this  reason  the 
drains  nave  been  kept  separate  from  the  main  drains^  system,  and 
tiie  well  above  referred  to  will  be  made  permanent  anaprovided  with 
an  overflow  to  prevent  the  rise  of  the  wator  to  a  troublesome  level. 

CfaTwr^^— Stone  dust  from  the  crusher  is  being  used  in  the  concrete 
instead  of  sand.  This  dust  contains  a  smaller  percentage  of  voids  than 
sand,  and  a  mixture  of  1  part  cement  to  5  parts  dust  forms  a  much 
stronger  mortar  than  1  part  cement  to  3  parts  sand.^  A  series  of  tests 
is  now  being  made,  but  will  not  be  completed  in  time  to  accompany 
this  report.  The  stone  used  in  the  concrete  is  crushed  granite  taken 
just  as  it  comes  from  the  crusher  after  passing  over  a  i-inch  sieve  and 
through  a  li-inch  sieve.  The  concrete  is  mixed  as  wet  as  it  can  be 
handled,  and  the  proportion  of  stone  to  mortar  is  regulated  so  that  the 
upper  surface  of  the  stone  stands  an  inch  or  two  above  the  surface  of 
the  nearly  liquid  mortar  when  the  concrete  is  placed.    The  upper  sor- 

BNG  1901 68 


Digitized  by  LjOOQIC 


914   BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  B.  ARMY. 

face  of  the  work  appears  to  be  of  very  poor  concrete,  but  the  succes- 
sive batches  of  concrete  supply  mortar  to  the  voids  below  and  a  perfect 
bond  is  secured,  CJonstant  care  is  necessary  to  keep  the  relative  levels 
of  stone  and  mortar  correct,  the  amount  of  stone  being  varied  as 
required.  Cioncrete  so  laid  nas  been  found,  by  cutting,  to  be  solid, 
and  all  the  recent  works  so  constructed  have  proved  waterproof. 

Horizontal  cracks  between  successive  layers  of  concrete  have  not 
developed  in  anv  work  of  this  character,  but  are  extremely  common 
and  well  marked  in  work  where  a  greater  proportion  of  mortar  was 
used. 

Statement  ofcoA  of  co/ndrudkrig  two  SAneh  rapid-ftre  gun  emplacements. 

Excavation  and  fill  (2,500  cabic  yarda  excavation;  2,200  cubic  yards  fill;  trenching 
for  walls,  drains,  conduit,  and  water  supply  included) : 

Labor 12,273.14 

Engine  supplies 40.00 

$2,313.14 

Concrete  (1,000  cubic  yards): 

Mixing  and  placing  (by  hand) — 

lAboT 12,463.83 

Materiaki 3,817.03 

Engine  8ui)i>lioa 88. 00 

16,368.^ 

Finishing  surfaces  (500  square  yards) — 

Labor 1288.54 

Materials  (for  joints  only) 13.80 

302.34 

Waterproofing  (350  square  yards;  2  coats  P. 

and  B.  paint)  — 

Labor 114.20 

Materials 93.60 

107.80 

Whitewashing  (475  square  yards;  2  coats) — 

Labor 123.30 

Materials 1.90 

25.20 

Foims: 

Labor 11,780.77 

Materials  (much  old  lumber  used) 260. 15 

2,040.92 

8, 846.  IS 

Beams  and  columns: 

Labor 1145.16 

Transportation  (hire) 33.25 

Matenals  (old  railroad  iron  used  to  great  extent) 130. 90 

809.31 

Anchor  bolts: 

Labor 124.93 

Materials 190.00 

214.93 

Ring  bolts: 

Material 11.50 

DooTB  (6  single  and  2  double  doors): 

Labor f31L66 

Materials 151.71 

Fittings 189.64 

652.91 

Two  fireplaces  and  grates: 

Labor 121.00 

Materials  and  goiles 46.96 

67.96 
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Electric  lighting  and  speaking  tubes  (including  120  feet  2-duct 
conduit  and  manhhole): 

Labor 1379.81 

Materials,  speaking  tubos ^ 28. 50 

Materials,  electric  lighting 116.84 

$520. 15 

Bailings  (90  feet  U-inch  iron  pipe): 

Labor $68.79 

Materials 43.52 

112. 31 

Two  lifts: 

Labor $92.10 

Lifts 670.00 

762. 10 

Drainage  (240  feet  main  drainage,  220  feet  tile  drains,  90  cubic 

yards  of  dry  walls ) : 

Labor $646.51 

Materials 144.20 

790. 71 

Ventilation  (about  70  feet  8-inch  drain  pipe,  8  iron  plates, 

perforated): 

Labor $13.15 

Materials 17.20 

30,35 

Permanent  water  supply  (140  feet  2-inch  iron  pipe,  30  feet 

1-inch  iron  pipe,  2  hvd rants): 

Labor $12.79 

Materiala 92.09 

104.88 

Sodding  and  seeding  (550  square  yards  sodding,  about  600 

square  yards  seeding): 

Labor $260.82 

Material , 2.55 

263.87 

Building  road  (1,300  feet,  16  feet  wide) : 

Grading,  hauling  gravel,  and  rolling — 

Labor $2,657.28 

Materials  (beach  gravel  used) 0.00 

$2,657.28 

Gutters  (2.500  feet,  2  feet  wide,  9  inches  deep, 
10  manholes,  and  about  275  feet  10-inch 
drains) — 

Labor $413.15 

Materials  (beach  stone  used) 0.00 

413.15 

3,070.43 

Plant: 

Transfer  from  other  works,  purchase,  erection,  and  repair — 

Labor $2,183.68 

Porchasee: 

New  plant $63.25 

Beplaoements 263.58 

Bepair 62.25 

Erection 20.00 

409.08 

Tnmsportation,  hire  d 339.50 

2,932.26 

Traofipoitation  (men,  materials,  and  plant): 

Services $823.67 

Bepairs 76.00 

SuppUes 145.47 

1,045.14 

Superintendence  (services) 696.38 

Office  expeiiBes  and  contin^'iMiries: 

Services $859.30 

Bents  and  supplies 197.75 

1,057.05 

Total 23,800.00 
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SITE  NO.  7. 

Concrete. — ^The  character  of  the  concrete  work  was  similar  to  that 
described  above  for  Site  No.  6,  except  that  sand  from  the  neighbor- 
hood of  the  works  was  generally  used  instead  of  crusher  dust. 

.M^^^^Ti^penm^^  ^TTzp^k^^m^Tz^. — ^These  emplacements  are  designed 
to  obviate  the  use  or  lifts,  the  ammunition  being  passed  by  hand  to 
the  gun  platform.  The  guns  are  separated  by  an  earth  traverse  which 
also  affords  overhead  cover  to  the  magazine.  The  guardrooms  are 
provided  with  open  fireplaces,  as  are  all  the  living  rooms  of  the  bat- 
teries now  being  constructed  in  this  district. 

Tra/oefr%e». — ^[j^verses  have  been  provided  for  in  all  recently  designed 
batteries,  except  where  an  all-around  fire  is  required.  It  has  been 
observed  that  those  batteries  which  are  constructed  with  traverses  are 
less  conspicuous  than  those  without  them,  except  when  the  background 
against  which  the  battery  is  seen  is  the  sky. 

The  use  of  traverses  nas  made  it  possible  in  the  emplacements  for 
6-inch  and  10-inch  rifles  on  disappearing  carriages  to  raise  the  maga- 
zine floors  nearly  or  quite  to  the  level  of  the  loading  platforms,  thus 
permitting  the  anununition  to  be  handled  by  trolleys  and  trucks 
without  the  use  of  lifts. 

SUO/ana^  of  cost  of  oovutruding  two  15-pounder  rapid-fire  gun  emplacemenJU, 

Concrete,  660  cable  yards  (sand  obtained  on  island) $2,892.90 

Forms 999.36 

Excavation,  100  cubic  yards 32.00 

Fill,  1,655  cubic  yards -. 1,277.77 

Doors 435.00 

Drainage 292.06 

Steel  beams 100.00 

Eaibroad 62.40 

Installing  plant...- 300.00 

Superintendence,  office,  and  engineering  expenses v..  8,498.91 

Coal 876.57 

Transportation  (hire  of) 273.00 

Contingencies 1,461.03 

Total 12,000.00 

SUtUmad  of  cost  qf  partial  conatruction  of  one  IS-pounder  rapidfire  gun  empUKonmA  to 

June  30, 1901, 

Excavation,  60  cable  yards $15.00 

Drains 61.68 

Concrete,  400  cabic  yards 1,632.21 

Forms 591.74 

Installing  plant 200.00 

Beams 50.00 

Contingencies 228.18 

Total 2,77^76 

VENTILATION  AND  OONDENSATION. 

Ventilators  are  provided  for  each  room  in  the  batteries.  Electric 
fans  or  blowers  are  in  use  in  some  works,  but  it  is  believed  that 
natural  ventilation  is  far  preferable.  Air  should  be  exhausted  from 
rooms  and  not  forced  in.  In  the  latter  case  condensation  is  apt  to 
take  place. 

Natural  ventilation  is  seonred  by  two  ventilators  placed  as  far  apart 
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as  possible.  The  external  opening  should  face  in  different  directions 
ifpracticable.  The  movements  of  the  external  atmosphere  will  then 
affect  the  pressure  in  the  ventilator  flues  differently  and  a  eentle  circu- 
lation will  be  set  up.  This  result  has  been  obtained  to  a  highly  satis- 
factory degree  in  recent  works. 

Careful  observation  of  the  action  of  different  rooms  in  all  kinds  of 
weather  indicate  that  the  problem  of  condensation  is  not  at  all  complex. 
If  air  be  admitted  to  a  room  the  temperature  of  whose  walls  is  below 
the  dew-point  of  the  external  air,  condensation  will  take  place.  If  the 
temperature  of  the  walls  is  above  this  dew-point  evaporation  is  to  be 
expected.  It  is  therefore  apparent  that  ventilation  should  be  con- 
trolled, and  in  hot,  humid  weather  should  be  entirely  prevented.  The 
following  observations  have  been  made: 

1.  Booms  without  ventilation:  Damp  and  moldy  at  all  times. 

2.  Booms  with  free  ventilation:  Dry  in  cool  weather  and  extremely 
wet  in  hot,  humid  weather. 

3.  Open  passages:  Dry  in  cool  weather;  temporarily  wet  at  begin- 
ning of  hot  spells;  dry  after  walls  have  become  warm. 

4.  Booms  ordinarily  ventilated,  but  closed  during  hot  s^lls:  Dry. 
In  such  rooms,  thrown  wide  open  on  a  hot  day,  beads  of  moisture  may 
be  seen  to  form  upon  the  ceiling. 

5.  Booms  left  open:  Same  as  No.  2  above,  only  to  a  greater  degree. 
Air  spaces  in  the  walls  of  rooms  appear  to  have  no  effect  whatever 

upon  the  condensation. 

It  is  believed  that  condensation  can  be  entireljr  prevented  by  an  intel- 
ligent use  of  ventilation.  But  the  use  of  batteries  requires  them  to  be 
thrown  wide  open  at  times  in  hot,  damp  weather.  Under  such  condi- 
tions condensation  will  be  rapid.  To  lessen  the  effects  of  this,  two 
provisions  are  now  being  made  in  this  district.  A  narrow  gutter  is 
placed  around  each  room  at  the  foot  of  the  wall  and  the  highest  point 
of  the  floor  is  at  the  center  of  the  room.  Thus  all  moisture  on  the  wall 
is  prevented  from  crossing  the  floor  to  the  drain.  Walls  are  also  being 
faced  with  an  absorbent  brick  which  is  not  to  be  painted.  Observa- 
tion shows  that  in  all  cases  where  concrete,  stone,  metal,  painted  wood, 
or  painted  brick  condense  moisture  freely  and  retain  beads  of  water  on 
their  surfaces  to  drop  at  intervals  on  the  floor,  unpainted  brick  remains 
apparently  dry,  owing  to  the  fact  that  it  absorbs  the  condensed  mois- 
ture. Such  a  wall  will  readily  absorb  more  than  a  pint  to  each  square 
foot  of  surface.  A  room  so  lined  will  therefore  remain  dry  during 
any  ordinary  period  of  use. 


4C. 

DEFENSES  OF  NEW  YORK  HARBOR 
(Officer  In  charge,  MaJ.  W.  L.  Marshall,  CoipB  of  BngineeiB.] 

In  the  construction  of  the  fortifications  at  the  eastern  and  southern 
entrances  to  New  York  Harbor,  the  methods  employed  in  waterproof- 
ing of  magazines  and  other  rooms  at  emplacements,  in  whitening  of 
interior  walls,  and  in  preventing  the  driiting  of  sand,  are,  perhaps, 
worthy  of  notice. 

Wa^terproojmg. — ^Various  means  were  used  in  the  endeavor  to  stop 
leaks  in  older  constructions.    Cracks  were  filled  with  grout;  with  lin- 


Digitized  by  LjOOQIC 


918   REPOBT  OF  THE  CHIEF  OF  ENGIKEEBS,  U.  8.  ABMT. 

seed  oil;  with  liDseed  oil,  soap,  alum,  and  cement;  with  melted  sulphur; 
with  asphaltic  cement;  and  washes  of  soft  soap  and  water  followed  by 
alum  solutions  were  applied  to  surfaces  of  mortar  and  concrete — aU 
with  but  limited  and  temporary  success.  The  old  emplacements  are 
nearly  incurable  by  such  means. 

In  the  construction  of  new  batteries  and  emplacements  great  care 
has  been  taken  in  waterproofing,  and  the  success  attained  seems  so  far 
nearly  perfect  Leaks  cei-taimy  may  be  prevented  by  care.  The 
problem  of  preventing  condensation  of  moisture  in  the  air  at  surfaces 
of  rooms  is  more  costly  to  solve,  but  much  simpler — a  question  of  heat 
and  cold. 

The  waterproofing  of  one  of  the  new  12-inch  emplacements  may  be 
taken  as  typical  of  uie  method  of  waterproofing  more  or  less  followed 
in  all  such  works  in  this  district. 

The  materials  used  were: 

Asbestus  roofing  felt,  Neptune  brand,  in  rolls  of  108  square  feet, 
covering,  when  laid  with  overlaps  and  joints,  100  square  feet,  costing 
in  New  lork,  82  cents  per  roll. 

Asphaltic  roof  coating,  costing  in  New  York  32  cents  per  gallon,  1 
gallon  of  which  covers  about  3  square  yards  of  waterproofing  (5  coats 
of  paint). 

Roofing  cement,  costing  5  cents  per  pound. 

Soft  soap,  costing  If  cents  per  pound,  and  pulverized  alum,  costing 
8i  cents  per  pound. 

Roofing  felt,  roof  coating,  and  roofing  cement  were  obtained  from 
the  H.  W.  Johns  Manufacturing  Company. 

The  roofing  felt  was  used  on  horizontal  or  slightly  inclined  surfaces. 
The  soap-and-alum  (Sylvester)  process  was  used  in  '*  waterproof  mor- 
tar" and  applied  to  both  horizontal  and  exposed  vertical  surfaces. 

This  morter  was  made  by  taking  one  part  cement  and  two  and  one- 
half  parts  sand  and  adding  thereto  three-fourths  of  a  pound  of  pul- 
verized alum  (dry)  to  each  cubic  foot  of  sand,  all  of  which  was  first 
mixed  drj'^,  then  the  proper  amount  of  water — in  which  had  been  dis- 
solved about  three-fourths  of  a  pound  of  soft  soap  to  the  gallon  of 
water— was  added  and  the  mixing  thoroughly  completed. 

The  mixture  is  little  inferior  in  strength  to  ordinary  mortar  of  the 
same  proportions  and  is  impervious  to  water,  and  is  also  useful  in  pre- 
venting efflorescence.  Th^  alum  is  in  excess  for  the  reason  that  it 
coagulates  other  things  than  soap  that  may  come  to  it. 

The  waterproofing  scheme  includes — 

1.  Porous  tile  facing  between  the  concrete  walls  and  earth  parapets 
and  embankments,  wiui  drains. 

2.  Air  spaces  6  inches  wide  about  all  the  interior  of  rooms  of 
emplacements,  with  drains. 

3.  A  system  of  intercepting  surface  drains,  and  drain  pipes  con- 
nected therewith,  all  as  shown  on  typical  plans. 

4.  Waterproofed  surfaces  as  herein  explained.    These  consist  of — 
(a)  A  composite  waterproof  course  immediately  above  the  roofs  of 

all  rooms  of  the  emplacements. 

(J)  A  second  composite  waterproof  course  immediately  beneath  the 
pavements  of  the  superior  slopes  of  the  emplacements  and  2  feet  below 
the  surfaces. 

(<?)  Simple  waterproof  facing  of  all  vertical  surfaces  exposed  directly 
to  rain,  to  guard  against  capillary  action  and  percolation  of  moisture. 
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No  waterproofing  of  floors  of  this  battery  nor  of  side  walls  of  rooms 
not  directly  exposed  to  rain  was  placed. 

The  battery  is  on  a  moderately  high  location  and  is  thoroughly  sub- 
drained.  Nevertheless  some  dampness  of  floors  and  bases  ox  side 
walls  by  capillary  action  indicate  that  damp  proofing  of  floors  and 
walls  would  have  had  some  justification.  No  water  appears,  but  damp- 
ness is  shown  by  slight  discoloration  of  the  walls  and  floor  of  at  least 
one  of  the  room^  for  about  2  feet  from  the  angle  between  them  after 
heavy  mns. 

All  rooms  are  absolutely  free  from  leaks  except  the  lobby,  which, 
due  to  an  error  in  not  extending  the  waterproof  course  to  the  rear 
face  of  the  gun  platform,  shows  some  leaks  on  the  inside  angle  of  rear 
wall  of  no  material  importance. 

Inatrv^tiona  for  laying  fdt  w(U€rprooJmg, — After  laying  ceiling 
beams,  cover  air  spaces  with  brick,  leaving  one-fourth  inch  open- 
ings; fill  in  with  concrete  until  the  concrete  is  well  above  the  beams; 
then  form  the  surfaces  so  as  to  slope  always  toward  the  air  spaces, 
carrying  them  over  and  beyond  the  air  spaces  or  to  drains  and  to  the 
level  of  the  top  of  air  spaces  or  drains:  finish  all  the  surfaces  as  care- 
fully as  for  sidewalks.  The  surfaces  tnemselves  should  be  well  tiow- 
eled  or  smoothed,  and  for  one-half  inch  below  tiiem  be  made  of  water- 
proof "  mortar  "  in  a  continuous  sheet. 

Begin  at  the  lowest  levels  of  the  proposed  surfaces  to  lay  the  asoes- 
tus  felting,  first  well  painting  witn  roofing  paint  the  surface  to  be 
covered  with  the  first  layer  of  roofing  felt;  wen  again  paint  with  roof- 
ing paint  the  surface  to  be  covered  by  the  second  course  of  roofing 
felt,  including  the  overlap  on  the  top  of  the  first  layer;  then  lay  the 
second  course  of  felt,  exposing  one-fourth  the  wiath  of  the  lower 
layer  along  its  lower  edge.  Continue  in  this  manner,  embedding  each 
course  in  roofing  paint  and  shingling  the  layers  until  the  entire  area  is 
covered;  then  paint  over  the  entire  surface  with  roofing  paint  and  let 
it  dry.  Then  cover  the  area  with  a  lean  mortar,  not  less  than  1  inch 
nor  more  than  1\  inches  thick,  consisting  of  one  part  cement  and  6  pares 
of  coarse  or  "torpedo"  sand,  to  form  a  porous  protection  to  the  felt, 
that  will  allow  the  passage  of  water  stopped  by  it,  while  at  the  same 
time  it  will  protect  the  felt  against  injury  by  projecting  stones  in  the 
concrete  above  it.  The  concrete  mass  or  pavement  may  then  be  laid 
over  this  porous  layer.  Under  the  pavements  of  the  superior  slopes 
and  about  2  feet  below  the  surface  should  be  laid  a  similar  waterproof- 
ing consisting  in — 

1.  A  layer  of  waterproof  mortar  with  finished  surface. 

2.  A  waterproofing  consisting  in  four  courses  of  asbestus  felt, 
shingled,  each  layer  mid  on  and  covered  with  a  coat  of  roofing  paint 

3.  A  layer  of  porous  mortar  to  allow  escape  of  water  and  to  protect 
the  felt. 

At  the  12-inch  emplacement  mentioned,  in  carrying  up  the  concrete 
masses,  all  vertical  walls  exposed  to  rain  or  water  were  faced  with  an 
inch  of  waterproof  mortar  placed  and  ranmtied  in  position  at  the  same 
time  with  the  concrete  backing,  and  the  horizontal  surfaces  of  all 
pavements  and  slopes  were  finished  with  a  waterproof  mortar. 

All  magazines  and  shell  and  shot  rooms  of  batteries  waterproofed  as 
described  are  absolutely  witJiout  leaks,  and  it  is  believea  that  the 
nature  of  the  waterproofing  will  prevent  the  transmission  or  extension 
of  all  cracks  to  the  rooms  that  are  not  accompanied  by  dislocation  in 
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level  between  the  sides  of  the  crack  sufficient  to  shear  or  tear  apart 
the  waterproofing. 

The  cost  of  each  complete  course  of  felt  waterproofing  four  layers 
thick,  including  all  labor  and  materials,  was  61  cents  per  square  yard 
of  surface  covered. 

One  gallon  of  roofing  paint  completed  3  square  yards  of  water- 
proofing. 

Whitening  of  walls. — ^It  is  needless  to  say  that  walls  painted  white 
allow  rooms  to  be  more  cheaply  lighted  than  if  painted  with  colors 
absorbent  of  light,  but  ordinary  paints  of  linseed  oil  and  white  pig- 
ments are  too  costly,  and  therefore  various  cheap  white  paints  have 
been  tried.  Various  mixtures  of  whitewash,  asbestus,  cold-water 
paint,  etc.,  have  been  tried,  all  of  which  either  contain  organic  matter 
subject  to  decomposition,  or  in  damp  places  mildew  and  spot.  Ordi- 
nary whitewash  rubs  or  scales  off. 

A  mason  emploved  on  the  work  su^eested  for  the  purpose  the  use 
of  lime  and  what  he  termed  ^^  painters' blue." 

The  mixture  was  experimented  with,  among  other  paints  and 
washes,  by  Mr.  John  A.  Yates,  superintendent,  and  found  to  produce 
a  white  surface,  adherent,  and  free  from  discoloration  by  fermenta- 
tion, rot,  or  mildew,  at  a  very  low  price. 

Formula:  Take  12  pounds  unslaked  lime,  li  to  2  ounces  ultramarine 
blue  in  powder,  slake  the  lime  to  the  consistencv  of  cream,  mix  in  the 
paint  powder,  and  apply  to  waUs  with  a  small  brush,  working  well 
mto  the  pores  of  the  facing. 

One  coat  of  this  mixture  is  generally  sufficient. 

Drifting  acmd. — ^The  plans  lor  constructing  parapets  for  the  pro- 
tection of  the  dvnamite-gun  battery  contemplated  retaining  walls  to 
be  a  certain  height,  surcharged  with  the  only  material  available,  clean 
sand.  In  seeking  a  covering  for  preventing  the  shifting  of  this  mate- 
rial under  the  influence  of  wind  and  rain,  Oapt.  J.  F.  Mclndoe,  Corps  of 
Engineers,  suggested  to  me  the  employment  of  cinders,  which  is  a 
waste  product  usually  carried  to  sea  and  dumped. 

A  bargeload  of  the  material  was  purchased  at  practically  the  cost  of 
towing;  some  of  the  slopes  and  certain  areas  in  the  vicinity  were  cov- 
ered with  a  layer  of  the  material  about  four  inches  thick,  the  cinders 
being  applied  to  the  slopes  wet,  and  afterwards  compacted  slightty  by 
striking  with  a  plank.  After  a  year's  exposure  the  slopes  and  angles 
are  practically  intact  and  the  areas  covered  are  clean. 

Tne  Ordnance  Department  has  subsequently  covered  the  sand  sur- 
faces near  the  proving  grounds  with  cinders.  This  area  presents  a 
very  clean  and  neat  appearance. 

Ijie  Long  Island  Railroad  Companv  has  also  purchased  large  quan- 
tities of  the  material,  which  tliey  fina  well  adapted  to  the  purposes  of 
ballast,  and  to  prevent  shifting  of  sand  near  their  tracks. 

The  material  delivered  at  the  fort  costs  from  25  cents  unscreened  to 
46  cents  screened  per  cubic  yard.  We  used  the  unscreened  material — 
gas-works  cinders. 

A  cubic  yard  covers  9  square  yards  at  an  expense  from  $45  to  ^1 
per  acre  for  material,  to  which  must  be  addea  the  cost  of  grading, 
hauling,  and  distributing.  The  ashes  and  cinders,  even  of  coal,  fur- 
nish important  elements  of  plant  food,  and,  therefore,  the  use  of  the 
material  ultimately  assists  in  rechuming  sandy  acres  through  a  growth 
of  vegetation. 
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4  D. 

DEFENSES  OF  THE  COAST  OF  NOBTH  CAROLINA. 
[Officer  in  chaxKe,  Gapt.  Bugene  W.  Van  a  Lacaa,  Ooips  of  Engineers.] 

Sea  waU  at  Fort  Caswdl^  If.  C. — ^At  this  post  the  tidal  range  is  11.5 
feet,  and  the  adopted  building  level  for  fortiiScation  work  is  12  feet. 
The  storm  of  October  30-31, 1899,  caused  an  extreme  high  tide  of  10.7 
feet,  which  overflowed  a  large  part  of  the  post  and  completely  crippled 
means  of  communication  between  batteries,  both  wagon  and  rail  roads 
having  been  destroyed  in  several  places. 

It  was  decided  to  insure  against  a  repetition  of  such  overflow  and 
probable  greater  damage  in  3ie  event  of  a  similar  storm  by  inclosing 
the  post  with  a  concrete  sea  wall,  the  top  to  be  at  a  level  of  12  feet 
above  mean  low  water,  and  filling  the  interior  of  the  post  to  the  same 
level. 

The  accompanying  sketch  shows  a  section  of  sea  wall,  with  mattress 
and  stone  protection  on  the  exposed  side.  The  wall,  ^,612  feet  in 
lengUi,  has  been  constructed  as  snown  by  the  sketch,  at  a  cost  a  little 
less  than  $10  per  lineal  foot.  Several  severe  storms  occurred  during 
its  construction,  but  only  one  did  any  damage,  and  that  at  a  part  of 
the  sea  wall,  114  feet  long,  where  the  mattress  had  not  been  ballasted 
with  stone.  The  sea,  breaking  at  the  foot  of  the  wall,  speedilv  washed 
away  the  unballasted  mattress,  leaving  the  sand  at  the  foot  ox  the  wall 
exposed  to  scour.  The  wall  was  quickly  undermined,  and,  the  con- 
crete being  of  recent  make  and  quite  green,  the  wall  pitched  forward 
and  had  to  be  blown  out  and  replaced  bv  new  wall.  Wherever  the 
mattress  was  in  place  and  properly  weignted  with  stone  it  served  as 
an  absolute  protection  to  the  wall,  and  snowed  a  general  tendency  to 
accumulate  sand.  At  one  particularly  exposed  point  it  has  been 
deemed  advisable  to  increase  the  amount  of  stone  on  the  mattress. 

The  interior  will  be  filled  in  to  the  level  of  the  top  of  the  wall,  after 
which  no  further  trouble  from  overflow  is  anticipated. 

In  the  event  of  an  unusually  severe  storm,  a  break  in  this  wall, 
while  decidedly  improbable,  is  not  considered  beyond  the  bounds  of 
possibility.  Should  such  a  break  occur,  however,  the  resulting  dam- 
age will  be  localized  and  confined  to  the  immediate  area,  and  repairs 
can  be  made  at  a  very  much  less  cost  than  would  be  entailed  by  a  heav- 
ier cross  section  throughout. 

Experience  may  indicate  the  desirability  of  increasing  the  width  of 
mattress  protection,  but  thus  far  the  width  of  12  feet  adopted  is  appar- 
ently ample. 

Ab  fast  as  the  sea  wall  was  completed,  sand  backing,  10  to  16  feet 
wide,  was  fiUed  in  behind  it.  An  ingenious  and  economicaJ  device, 
arranged  for  this  purpose  by  Supt.  Charles  Schuster,  in  local  charge, 
consisted  of  a  half-yard  Lancaster  dredge  bucket,  with  a  Lidgerwooa 
hoisting  engine  and  35-foot  boom,  the  whole  mounted  on  a  platform, 
supported  by  four  old  railroad  trucks  and  running  on  a  double  porta- 
ble railroad  track  12  feet  between  outside  rails.  The  leading  blocks 
for  wire  hoisting  ropes  were  set  6  feet  from  the  foot  of  the  boom, 
making  it  swing  automatically.  The  double  track  on  which  this  dredge 
moved  was  placed  on  the  outside  of  the  sea  wall  and  the  sand  was  dug 
from  the  beach  between  high  and  low  water  lines,  the  resulting  borrow 
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pit  being  filled  at  the  next  high  tide.  The  cost  of  placing  sand  behind 
uie  sea  wall  with  this  machine  was  less  than  2  cents  per  cubic  yard. 

Mnplacernents  for  tuoo  IS-pounder  cmd  one  6-4m,ch  rapidrfi/re  guns. — 
Ma£[azines  will  have  tile-lined  and  plastered  walls  and  ceilings,  with 
asphalt  protection  above  the  ceiling  beams  and  between  the  aouble 
floors.  Tile  lining  will  also  be  used  on  the  outside  of  the  walls  where 
in  contact  with  sand.  Stone  lintels  will  be  used  over  all  doorways  and 
pressed-brick  facings  at  all  comers  and  doorways. 

Hie  doors  are  double,  each  made  of  a  solid  steel  sheet  five-sixteenths 
inch  thick,  with  heavy  bronzed  hinges  and  speciallv  desired  bronzed 
latch.  They  are  hun^  to  a  solid  cast-iron  frame  built  into  the  wall, 
and  when  open  will  fold  against  the  wall  without  occupying  any  of  the 
limited  floor  space. 

In  an  effort  to  avoid  unequal  settlement  the  sand  for  the  ^rapet  is 
beine  placed  on  the  side  while  the  concrete  structures  are  being  ouilt. 

JFZre  cormrumdei^s  station. — ^The  structure  is  beine  built  according  to 
plans  designed  by  The  Board  of  Engineers  for  the  Xiewis  range  finder 
at  low  sit^. 

The  ground  at  the  site  not  affording  sufiiciently  solid  foundation, 
piles  have  been  driven  to  support  the  concrete  mass.  In  driving  these 
piles  the  guide  for  the  pile-driver  hammer  was  suspended  from  the 
end  of  tiie  derrick  boom  with  entirely  satisfactory  results.  With  the 
boom  the  guide  could  be  quickly  adjusted,  and  the  radius  of  the  boom 
covered  the  entire  area  within  which  the  piles  were  driven. 

Telephone  loxes  were  constructed  for  use  on  the  gun  platforms  at 
two  batteries — ^for  one,  of  sheet  steel  on  angle-iron  frames,  and  for 
the  other,  of  wood,  the  object  being  to  test  the  relative  merits  of  the 
two  materials  for  resonance.  They  have  not  yet  been  sufficiently 
used  to  determine  this  point. 


4£. 

DEFENSES  OF  SAN  DIEGO,  CAUFORNU. 

[Offloer  in  chaise,  Capt.  James  J.  Meyler,  GoipB  of  Engineezi.] 

BTTRACT  FROM  BEFOBT  OF  ASBIBTAlfr  BNGDnOEB  D.   B.  HUGHXB. 

Stepping  leakt, — ^Efforts  in  this  direction  the  year  before,  and  described  in  last  year's 
report,  were  not  sacceesful.  In  10-inch  emplacements  Noe.  2,  3,  and  4  there  waa 
hardly  a  aqiiare  without  a  leak,  and  several  leaks  had  developed  in  No.  1,  especially 
through  the  loading  platform.  Much  experimenting  on  a  small  scale  was  done. 
Various  proportions  of  glue,  linseed  oil,  and  lithaige  were  tried,  but  long-oontinued 
wetting  caused  swelling  and  unsightly  projection  Som  the  crack.  Repeated  wetting 
and  diying,  or  swelling  and  shrinking,  broke  it  loose  from  the  concrete,  except  it 
got  deep  into  cracks  where  swelling  at  the  top  protected  the  rest  Some  experiments 
with  brimstone  were  interesting.  Briquettes,  mostly  of  1  cement  to  3  sand,  broken 
the  jrear  before,  were  mended.  Mated  pieces  were  returned  to  the  molds  after  ftrat 
cuttmg  off  the  ends  so  they  could  be  pulled  apart  to  leave  joints  of  varying  widths, 
and  molten  sulphur  of  various  temperatures  was  poured  in.  The  briquettes  were  not 
heated.  Sulphur  heated  just  short  of  the  viscous  state,  say  280*^,  gave  the  best  prac- 
tical results.  When  heated  past  the  viscous  state  to  the  second  liquefaction  and  to 
the  burning  temperature  it  would  penetrate  about  as  deep  into  a  crack  of  given 
width,  but  it  did  not  so  promptly  acquire  the  same  strength.  Though  it  was  toush 
on  the  start  and  better  able  to  stand  shock,  in  a  few  days  it  became  as  brittle  as  the 
other.  Four  mended  briquettes  had  their  ends  ground  flat  and  were  subjected  to 
compression.  They  all  failed  under  from  1,400  to  1,600  pounds  by  chipping  at  one 
end,  and  in  no  case  was  the  failure  at  the  1-inch  square  mended  section.    Several 
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were  sabjected  to  tension,  some  within  the  hour,  the  last  to-day  after  11  months. 
As  a  role  and  with  joints  three  sixty-fonrths  to  five  sixty-fourths  inch  wide  the 
streiu^  ranged  from  100  to  140  pounds  per  square  inch.  Wider  joints  seemed  weaker, 
but  there  were  not  enough  experiments  to  warrant  exact  oondusions.  Whether  the 
briquettes  were  of  neat  cement  or  of  cement  and 'sand,  the  failure  was  generally  that 
of  cohesion  and  not  of  adhesion.  One  briquette,  of  8  weak  kind,  broke  at  120  pounds 
one-fourtJi  inch  away  from  the  joint  What  more  could  one  want?  Well,  the  trou- 
ble was  that  in  unheated  concrete  a  crack  narrower  than  three  sixty-fourths  inch  would 
not  fill  an  inch  deep  and  in  practice  out  in  the  wind  temperature  at  pouring  would 
probably  be  allowed  to  run  down  from  280°  to  the  point  of  congealing,  about  239°. 
giviuff  still  poorer  results.  While  sulphur,  if  poured  when  cracks  are  widest  would 
often  DO  satisfactory  in  openings  an  eighth  of  an  inch  or  more  wide,  the  shallow  fill- 
ing in  narrower  cracks,  which  are  the  most  common,  would  probably  cause  chippine 
of  concrete  when  a  warmer  day  and  expansion  came.  One  wide  crack  dear  through 
and  across  loading  platform  No.  3,  due  to  settlement,  was  cut  out  Y-shaped  an  inch 
wide  and  1}  to  2  mches  deep  and  filled  with  molten  asphalt.  It  behaved  perfectlv 
all  winter.  It  wiU  be  interesting  to  observe  whether  expansion  and  contraction  wiU 
give  it  sufficient  kneading  to  prevent  its  becoming  friable. 

Asphalt  dissolved  in  naphtha  seemed  to  do  very  well,  but  it  had  no  a{)parent 
advantage  over  P.  and  B.  No.  3  paint,  and  was  not  so  convenient  to  apply.  This  paint 
was  poured  either  from  an  oil  can  or  through  a  petcock  into  all  cracks.  Some  cracks 
reqmred  refilling  at  half-day  intervals  from  10  to  40  times.  Tops  of  Nos.  2,  8,  and  4 
were  painted  all  over.  No.  1  and  all  four  platforms  had  only  the  cracks  treated. 
Some  cracks  at  edge  of  platforms  were  an  inch  or  so  under  the  walls.  These  were 
shut  off  by  2-inch  strips  of  doth  stuck  L-shaped  to  fioor  and  wall  with  paint  and 
then  painted  over.  The  work  has  been  successful  so  far.  All  rooms  remained 
perfectly  dry  through  the  heaviest  rains  that  this  locality  has  had  in  jears.  It  is 
expected  that  some  cracks  will  need  repouring  in  the  fall,  out  the  work  is  simple  and 
cheap. 

There  has  not  at  any  time  been  any  trace  of  moisture  from  condensation  except  in 
outside  corriders  where  moisture-laden  air  swept  through. 

Settlement  had  reversed  some  fioor  slopes.  Narrow  trenches  were  cut  in  fioom 
inside  of  some  rooms  to  intercept  water  and  lead  it  away. 

There  were  a  few  damp  spots  on  some  walls  of  the  15-pounder  battery.  The  case- 
mate and  engine  room  were  always  perfectly  dry.  So  was  the  5-inch  battery  except  a 
spot  in  wall  of  latiine.  This  wall  was  made  of  time-honored  ' '  drv  concrete, ' '  heavily 
tamped.  The  storeroom  with  similar  2-inch  walls  backed  with  earth  but  made  of 
wetter  concrete  was  dry.  Its  exposed  18-inch  roof  without  interior  ''waterproof 
course''  was  also  dry. 

The  experiences  here  are:  (1)  That  with  all  the  brands  of  cement  that  have  been 
used  shrinks^  checks  occur  on  exposed  tops.  (2)  That  a  covering  of  earth,  though 
but  a  foot  thick,  prevents  such  checking.  No  room  here  thus  covered  has  ever 
leaked.  (3)  That  the  wet-mortar  trowel-finished  tops  never  leak  except  through 
cracks  that  lead  to  the  more  pervious  interior  and  that  such  cracks  are  cheaply  fiUed 
and  made  watertight  by  ''P.  and  B."  No.  3  paint  (4)  That  to  make  the  hardest  and 
the  least  permeable  concrete  it  should  be  made  quite  wet — ^too  wet  for  tamping  with 
fiat  tampiers.  (5)  That  walls  and  roofe  can  be  made  cheaper  and  stronger  and 
perfectly  dry  without  any  special  roofing  material  within  the  mass,  and  without 
any  air  spaces  or  hollows  m  the  walls.  (8)  That  in  this  climate  and  in  rooms  that 
do  not  leak,  drculation  of  air  should  be  provided  against  rather  than  for,  except  In 
rooms  for  habitation. 


4F, 

DEFENSES  OP  THE  MOUTH  OF  COLUMBIA  BIVEB,  OBEGON  AND 

WASHINGTON. 

[Offioen  in  chaige,  Gapt  WUUam  0.  Laagfltt  Corps  of  Knglneegi,  and  Oapt  William  W.  BaitM,  Ooipa 

of  Englneen.] 

BXTRAGT  FBOM  BSPOBT  OF  A881BTANT  KHQIXMER  Q,  B.  HBOAHDT. 


of  fftm  emplacemenUf  etc, — ^In  the  earlier  works  no  asphalt  was  used  in 
Some  of  the  emplacements  were  provided  with  ventilators  and  others 


Oonttruction  of 
construction. 

not  The  loading  platforms  liad  but  little  slope  for  drainage,  and  the  joints  of  the 
stones  of  the  ^pmohthic  finish  were  cut  with  the  trowel  with  a  view  to  prevent  check- 
ing of  top  finish.    Later  works  have  asphalt  cover  over  the  magazines  and  shell 
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rooms,  with  air  spaoeB  sairotinding  the  most  important  rooms.  No  attempt  has,  so 
far,  been  made  to  nse  asphalt  waterproof  coarse  over  rooms  under  loading  platforms, 
bnt  these  were  oonstracted  with  the  view  of  shedding  the  storm  water  freel^r.  Hol- 
low tile  has  not  entered  into  the'  oonstniction  of  any  of  the  works,  but  in  most 
instances  blind  drains  of  crushed  rock  were  used  wherever  there  was  a  fill  against  a 
room  walL  A  3-inch  thick  layer  of  crushed  rock  was  spread  over  the  foundation 
before  the  laying  of  concrete  to  give  greater  elastidtv  to  the  foundation.  Old  rails 
were  incorporateid  in  the  concrete  foundation  in  nearly  all  of  the  works,  where  there 
was  an  apparent  plane  of  weakness,  and  in  other  places  where  it  was  deemed  impoi>- 
tant  to  better  bind  the  concrete  mass  together. 

Ample  drainage  and  sewer  facilities  were  provided  for  all  works  e^nstmcted. 

ConaUUm  of  emplacementB  as  to  dryness.—In  the  older  works  considerable  trouble 
was  experienced  from  leaky  magazines  and  other  rooms  from  water  coming  through 
the  iMuupiits,  the  rooms  under  loading  platforms  beio^  very  wet  Where  ventilators 
wero  provided  no  condensation  appeared,  but  rooms  without  them  were  at  times  very 
wet.  In  works  recently  constructed  there  has  been  little  or  no  trouble  from  leaks, 
and  none  from  condensation. 

Methods  used  in  sioppma  leaks  and  eondensaUon. — To  stop  leaks  through  parapets  and 
loading  platforms,  tne  cnecks  and  small  cracks  were  at  first  cut  out  and  filled  with 
neat  cement  mortar,  but  proved  to  be  of  no  value.  The  next  experiment  tried  was 
to  fill  such  checks,  cracks,  or  joints  with  boiled  linseed  oil  slightly  heated,  a  small 
quantity  of  cement  being  incorporated  with  the  oil,  if  the  cracks  were  sufficiently 
&ige  to  admit  of  the  cement  This  treatment  for  a  time  proved  very  successful  and 
prevented  water  percolating  through  the  concrete  surfaces  until  the  changes  in  tem- 
perature became  so  great  as  to  open  the  joints  or  cracks,  but,  in  the  main,  the  idea 
proved  very  useful.  All  sur&ces  against  which  there  was  a  fill,  and  the  topis  of  parar 
I>ets,  were  at  first  the  only  surfaces  coated  with  the  alum-and-lye  waterproof  prepara- 
tioa  mentioned  in  Annual  Report  of  the  Chief  of  Engineers,  1899,  Fart  I,  pa^  1002. 
FroB  the  beginning  this  wash  was  found  to  be  strimy  waterproof;  at  no  tmie  has 
there  beearthe  slightest  trace  of  leaks  through  a  surface  so  treated,  provided  no  part- 
ii^  appeared  in  the  concrete.  At  Site  No.  1,  where  nearly  all  of  the  fills  were  sluiced 
in  place,  the  water  standing  for  davs  next  to  the  concrete  walls,  no  water  ever  seeped 
through  the  waterproof  wash.  The  parapet  surfaces  of  two  emplacements  at  Site 
No.  1,  and  two  at  Site  No.  2,  were  coated  with  asphalt  to  stop  leats. 

The  manner  of  application  will  later  be  referred  to  in  these  remarks. 

Methods  which  home  proved  successful  in  stopping  leaks  and  oondmsaHon, — ^The  alum- 
and-lye  preparation  was  used  on  all  exterior  concrete  surfaces,  on  gun  emplacements, 
cable  tanks,  torpedo  storehouses,  etc.,  and  continues  to  give  complete  satis&ctiou. 
In  addition  to  its  waterproofing  propertieB,  this  wash  prevents  fun^  growth  or  dis- 
coloration on  surfaces  coated  with  it  In  works  constructed  during  this  and  the 
previous  fiscal  year  the  top  surfaces  of  parapets  and  loading  platforms  were  divided 
mto  stones  3  to  4  feet  square,  with  a  joint  three-eighths  of  an  inch  wide  and  2\  inches 
deep  between  them,  which  was  afterwards  filled  with  hot  asphalt  These  top  sur- 
faces were  later  jriven  two  coats  of  oil,  darkened  with  lampblack  to  a  color  resem- 
bling asphalt  Tnis  was  done  both  to  further  waterproof  the  concrete,  as  well  as  to 
make  these  surfaces  more  invisible,  and  as  a  protection  to  the  eyes  from  the  glare. 
Dividing  the  surfaces  into  stones,  asphalting,  and  oiling  proved  entirely  succ^sful, 
and  there  has  been  no  trouble  from  leaks  in  these  emplacements.  In  the  older  works, 
where  the  application  of  oil  alone  failed  to  prevent  leaks,  the  proper  remedy  was  found 
by  the  foUowiuff  method :  All  checks  and  joints,  whether  r^^nlar  or  crosB,  were  cut  out 
to  a  depth  of  about  three-fourths  of  an  mch  and  about  three-eighths  of  an  inch  in 
width,  these  grooves  being  then  filled  with  hot  asphalt  and  the  top  surfaces  thor- 
oughlv  coated  with  oil  darkened  with  lampblack.  It  is  of  the  greatest  importance 
that  the  cut  grooves  be  entirely  cleaned  of  all  dust  and  matter  loosened  by  the  cut- 
ting. Water  under  pressure  gave  the  best  satisfaction.  Without  first  getting  the 
grooves  perfectly  clean  and  dry  the  asphalt  will  not  stick.  The  cutting  out  of  surface 
cracks  and  joints,  pouring  the  grooves  full  of  asphalt,  and  oiling  have  been  entirely 
successful  in  stopping  leaks.  Should  new  checks  appear  in  a  concrete  surface,  and 
they  are  easily  detected,  the  remedy  is  simple  and  inexpensive.  It  requires  no  par- 
ticular  skill  and  can  be  done  by  ordinary  laborers. 

Some  of  the  emplacement  parapets  were  covered  with  two  coats  of  asphalt  The 
metiiod  employed  was  as  follows:  The  surface  was  first  covered  witn  as  thin  a 
course  as  possible  of  asphalt  cement,  heated  to  about  275°  to  290°,  the  application 
being  made  on  a  warm,  dry  day.  A  second  coat  of  asphalt  cement  with  an  admix- 
ture of  25  per  cent  of  pure  asphalt,  to  get  a  gp'eater  aeeree  of  hardness,  was  then 
applied  ana  this  last  coat  of  asphalt  sprinkled  with  a  thin  layer  of  cement  Wherever 
thfiie  is  a  Joint  in  the  top  finish  or  a  check  or  crack  it  must  be  cut  out  to  a  groove 
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of  the  dimensions  previously  given  for  simikr  work,  and  the  grooves  must  be  clean 
and  dry  before  pouring  the  asphalt  The  joints  and  checks  must  be  grooved  to  for- 
nish  safBicient  plastic  material  at  sach  places  to  allow  for  expansion  and  contraction. 
Asphalt  will  adhere  perfectly  to  a  sonaoe  which  has  previously  been  treated  with 
linseed  oil;  in  fact,  the  asphalt  had  the  appearance  of  taking  a  better  hold  on  the 
oiled  surface  than  on  the  oare  concrete.  Tms  application  of  asphalt  to  parapets  has 
given  good  satisfaction,  no  leaks  having  since  been  discovered.  The  ouing  of  con- 
crete surfaces  after  joints  and  checks  were  cut  out  and  filled  with  asphalt  has  also 
been  satisfactory.  It  is  lees  expensive  than  asphalting  and  is  not  affected  by  the 
blast  of  the  guns.  It  is  well  worth  trying  as  an  experiment,  and  if  not  entirely  sat- 
is^Bictory  aspoalt  cover  can  be  applied  on  top  of  it.  It  seems  probable  that  the  con- 
stant yearly  application  of  oil  to  a  concrete  surface  will  make  it  more  and  more 
impervious  to  water  and  its  waterproofing  conditions  steadily  improve. 

Where  rails  have  been  used  in  concrete  foundation— the  soil  being  sand  or  clay — 
at  planes  of  weakness,  etc.,  there  has  been  no  parting  of  the  concrete  mass,  and  con- 
sequently the  checks  and  cracks  which  had  to  oe  taken  care  of  to  stop  leaks  were,  as 
a  rule,  only  surface  cracks.  In  the  mortar  battery,  where  no  rails  were  used  in  the 
concrete,  there  are  a  number  of  cracks  extending  through  the  entire  work. 

Ventilation, — Where  rooms  were  provided  with  ventilators  there  has  been  no  con- 
densation. Without  them,  they  were  nearly  always  wet  and  damp.  This  has  been 
remedied  by  the  installation  of  ventilators  in  all  cases.  They  consist  of  sewer  pipe, 
leading  from  the  rooms  to  the  sur&toe  of  the  concrete  or  earth  parapet,  and  have,  in 
every  mstance,  given  immediate  relidL  and  all  gun  emplacements^  casemates,  etc., 
are  entirely  free  from  condensation.  The  ventilation  of  all  rooms  is  whoUy  natural, 
no  artificial  means  being  employed.  This  is  greatly  aided  by  keeping  the  emplace- 
ment doors  dosed  as  much  as  possible  at  all  seasons  of  the  year,  and  particularly 
those  of  the  magazines.  In  this  way  the  natural  ventilation  is  constant,  all  the  air 
necessary  for  circulating  purposes  being  admitted  through  crevices  at  doors,  win- 
dows, etc.,  and  the  variation  m  temperature  is  kept  at  a  minimnm,  and  will  vary 
in  the  magazines  but  a  few  degrees,  summer  or  winter. 

The  remarks  as  to  leaks,  condensation,  etc.,  are  from  conditions  applicable  to 
works  at  the  mouth  of  the  Columbia  Biver,  and  may  have  to  be  varied  to  suit  differ- 
ent localities.  It  may  be  stated,  however,  that  the  average  annual  rainfall  is  nearly 
77  inches. 
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APPENDIX  No.  5. 


POST  OF  FORT  TOTTEN,  NEW  YORK— UNITED  STATES  ENGINEER 
SCHOOL— ENGINEER  TROOPS— ENGINEER  DEPOT. 


REPORT  OF  MA  J,  W.  M.  BLACK,  CORPS  OF  ENGINEERS,  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  SO,  1901. 


United  States  Engineer  School, 
Fort  Totten,  Willeta  Pomt,  JV.  T.,  Augvst  6,  1901. 
General:  I  have  the  honor  to  forward  herewith,  in  duplicate,  annual 
report  on  the  post  of  Fort  Totten,  N.  Y.,  the  United  States  Engineer 
Scnool,  Engineer  Troops,  and  the  Engineer  Depot,  for  the  fiscal  year 
ending  June  30,  1901. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Mao  or ^  Corps  of  Engmeers^  Commandmg. 
Brig.  Gen.  G.  L.  GnxBSPiE, 

Chief  of  Ungmeers^  JJ.  S.  A. 


L— POST  OF  FORT  TOTTEN,  NEW  YORK, 

The  post-office  and  the  telegraph  office  for  this  post  are  on  the  reser- 
vation and  are  known  by  the  reservation  name  of  Willets  Point,  N.  Y. 

The  Bell  Telephone  Company  has  an  office  on  the  post  connected 
with  a  central  office  at  Flushing,  N.  Y^ 

The  nearest  railroad  stations  are  Whitestone  and  Bayside,  on  dif- 
ferent branches  of  the  Long  Island  Railroad  and  about  2  miles  distant. 

Two  mails  are  sent  out  and  received  daily,  except  Sundays,  when 
there  is  but  one,  carried  by  post  transportation  to  and  from  Whitestone. 

The  telegraph  office  is  in  the  charge  of  a  sergeant  of  the  Signal  Corps, 
who  also  acts  as  instructor  in  telegraphy  for  the  enlisted  men  of  me 
garrison. 

Allotments  and  expenditures  for  repairs  to  buildings,  etc.,  were  as 
follows: 


AUotted. 

Expended. 

Purpose. 

Milltanr  DOflts 

«81,U6.00 

8,142.00 

7,160.00 

776.00 

2,896.60 

^.95 

646.84 

79.16 

1,166.00 

2,181.00 

•81,U6.00 

8,142.00 

6  909.00 

776.00 

2,896.60 

880.68 

603.28 

60,47 

1,074.80 

1,962.62 

Construction  and  plumbing,  new  artillery  bar- 
racks. 
Heating  and  gas-piping  new  artillery  barracks. 
Construction  of  new  ordnance  storehouse. 
Oonstruction  of  new  boathouse. 

Rogfnliir  fnippllctff .,,.,..,,,. 

Barracks  and  qnarterM 

Do 

Do 

Purchase  of  material  for  repaln  to  barracks 

and  quarters. 
Purchase  of  material  for  repairs  to  plumbing. 
Repairs  to  hospitaL 
Repairs  to  hospital  steward's  quarters. 
Repairs  to  roads. 
Purchase  of  material  for  repairs  to  structural 

heating. 

Do 

Hospitals 

Hospital  steward's  quarters . 

Army  transportation 

Regular  supplies 

Total     

49,1^-46 

48,820.29 

927 
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The  artillery  barracks  mentioned  in  the  last  annual  report  as  under 
construction  was  completed  and  in  May  was  occupied  by  the  Eighty- 
second  Company  of  Coast  Artillery.  After  its  occupation  a  report  on 
the  barracks  was  submitted  by  Capt.  J.  R.  Williams,  commanding  the 
company.    Captain  Williams  states: 

The  arrangement  of  the  barracks  is  radically  defective.  The  regulations  contem- 
plate that  the  men  of  each  company  shall  be  divided  into  four  scjuads,  and  it  is 
evident  that  the  squads  should  be  kept  together  under  the  noncommissioned  officers. 
The  arrangement  of  the  barracks  does  not  permit  this.  It  is  called  a  barrack  for  120 
men.  There  are  6  squad  rooms,  and  6  rooms  for  noncommissioned  officers.  With 
the  present  size  of  artdlery  companies,  each  squad  should  have  acconnnodation  for 
about  28  men,  with  a  conmxunicatine  or  adjacent  room  for  noncommissioned  officers. 

The  squad  rooms  in  the  main  builoing  of  the  barracks  are  intended  for  only  20 
men,  and  the  nonconmussioned  officers  room  adjoining  is  for  a  single  occupant 
There  is  a  fifth  large  squad  room  on  the  second  floor  over  the  dining  room  and 
kitchen.  This  squad  room  is  intended  for  36  men,  but  the  men  in  this  room  would 
belong,  necessarily,  to  different  squads — an  unsatiE^actorv  arrangement 

The  ground  plan  as  arranged  requires  three  rows  oi  bunks  to  be  placed  in  each 
squad  room,  except  in  laige  squad  room  over  the  dining  room,  where  there  are  only 
two  rows.  This  crowds  the  squad  room  unduly,  giving  little  or  no  space  for  chairs, 
arm  racks,  and  other  necessarv  articles  of  furniture.  The  space  allowed  for  each 
bunk  is  2i  feet,  with  only  6  inches  interval  between  some  pair  of  bunks.  As  a  matteor 
of  fact,  most  of  the  bunks  in  use  measure  over  83  inches  with  the  mattresses.  -  The 
free  floor  space  is  further  reduced. 

The  rooms  for  noncommissioned  officers  are  taken  from  the  squad-room  space, 
when  the  whole  parallelogram  should  be  devoted  to  the  squad  room  itself.  Furaier, 
noncommissioned  officers'  rooms  are  too  small  to  hold  comfortably  both  the  sergeants 
of  the  squads.    One  seigeant  of  each  squad  must  therefore  room  with  the  privates. 

There  should  be  an  entrance  to  the  basement  from  the  exterior  of  the  building, 
fpying  access  to  the  closets  and  wash  rooms  without  passing  through  the  buildi^ 
itself.  There  is  but  a  single  stairway  from  the  second  story  to  the  first  story.  There 
is  no  provision  for  exterior  stairways,  nor  is  there  anv  veranda  or  exterior  gallery 
6zoei>t  one  in  front  on  the  first  floor.  There  should  be  a  second-story  veranda  at 
least  in  front  and  it  would  be  desirable  to  have  a  two-story  veranda  at  each  end  of 
the  main  buildiiu;  also,  having  stairways  from  one  floor  to  the  other.  The  veranda 
in  front  should  have  a  width  of  12  feet,  so  as  to  nve  room  for  formation  in  bad 
weather.    Ten  feet,  the  present  width,  is  hardly  sufficient  for  this  purpose. 

The  building  has  no  third  floor^  and  the  loft  is  of  little  value  for  storaj^  purposes 
on  account  of  the  way  in  which  it  is  eut  up  by  the  roof  trusses.  Partitions  should 
be  made  in  one  or  more  of  the  divisions  of  the  basement,  so  as  to  give  two  or  more 
additional  lockup  places  for  stores  and  workrooms.  As  the  basement  is  arranged 
ihere  are  but  two  lockup  rooms,  one  for  the  tailor  and  one  for  the  barber. 

There  should  be  lockup  places  in  the  company  office  for  such  small  artidee  as 
must  be  neoessarilv  kept  there.  The  building  should  be  wired  for  electric  l^htinff ; 
it  is  piped  for  ma  mstead.  There  is  not  the  slightest  chance  that  the  building  wul 
ever  DC  lighted  bjr  gas,  while  it  might  be  lighted  by  electricity  from  the  existing 
plant  for  the  fortifications.  In  case  an  additional  barrack  for  artillery  should  be 
authorized  at  this  station,  which  I  hear  is  not  improbable,  it  is  to  be  hoped  that  a 
modification  of  the  plan  of  the  engineer  barracks  at  this  post  may  be  followed  rather 
than  the  plan  of  the  present  artillery  barracks. 

The  plui  of  the  engineer  barracks  is,  in  many  respects,  more  satisfactory  than  the 
plan  01  the  new  artiUery  barracks.  If  the  central  building  of  the  engineer  barracks 
were  arcaded  between  the  front  piazzas  on  the  first  fioor,  it  would  give  a  continuous 
covered  gnllery  in  front,  where  tne  whole  oiganization  could  parade  in  bad  weather. 
The  widui  of  this  piazza  should  be  increased  from  8  feet  to  11  or  12  feet. 

The  messinff  arrangements  for  the  engineer  companies  are  contained  in  a  separate 
building,  divided  into  three,  each  with  mess  hall  and  kitchen  complete,  for  the  three 
ensineer  companies  that  had  been  usually  stationed  here.  This  is  not  so  convenient 
as  naving  the  mess  in  the  building  itself. 

There  is  plenty  of  room  in  the  basement  of  these  barracks  for  a  mess  room  and 
kitchen,  or  else  a  one-story  *'  T,''  containing  mess  room  and  kitchen,  could  be  added 
to  tiie  central  building  of  the  barracks.  If  the  mess  was  placed  in  the  basement,  tlie 
height  of  the  ceiling  uiould  be  increased  a  foot  or  two. 

Another  objectionable  feature  in  this  and  the  other  barracks  of  the 
post  is  the  use  of  lath  and  plaster  for  interior  finish.    With  the  best 
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washboards  and  wainscoting  become  receptacles  for  vermin,  with 
which  with  the  best  of  care  a  barrack  is  liable  in  time  to  become 
infested.  An  interior  finish  of  hollow  tile,  enameled  or  painted,  or 
even  a  hollow  brick  wall  lined  with  painted  or  enameled  brick  would 
be  more  economical  in  the  end,  could  be  kept  in  neater  condition,  and 
would  be  cooler  in  summer  and  warmer  in  winter.  With  this  interior 
finish,  sound-deadened  mill-floor  construction  for  floors,  and  expanded 
metal  plaster  partitions,  the  building  would  be  practically  fireproof, 
as  well  as  measureably  vermin  proof.  Partitions  in  the  attics  and 
storeroom  partitions  in  the  basement  should  be  of  wire  net,  to  permit 
better  lighting  and  ventilation. 

The  practice  of  placing  the  closets  and  urinals  in  the  basement  is  also 
objectionable  from  a  sanitary  standpoint.  It  would  be  better  to  place 
a  fully  appointed  toilet  room  on  each  floor,  one  directly  above  the 
other,  cut  oflf  from  the  remainder  of  the  building  by  solid  walls  with 
door  openings,  as  is  the  practice  in  office  buildinffs  of  the  present  day. 
A  large  room  for  a  gymnasium  and  handball  is  desirable.  This  could 
also  l^  used  for  drills,  inspections,  etc.,  in  inclement  weather. 

The  garrison  of  the  post  during  the  year  has  consisted  of  engineer 
and  artillery  troojjs. 

The  reorganization  of  the  Army  with  the  much-needed  increase  of 
the  engineer  and  artillery  troops  and  the  return  of  peace  make  neces- 
sary provision  at  this  post  to  meet  the  new  conditions. 

Fort  Totten  is  now  the  home  of  the  Engineer  School  and  the  Engi- 
neer Depot,  is  the  home  station  of  the  Battalion  of  Engineers,  and  tne 
station  of  one  company  of  coast  artillery. 

The  United  States  Engineer  School  is  intended  to  supplement  the 
course  of  study  at  the  Lmited  States  Military  Academy  oy  providing 
instruction  by  reading,  lectures,  and  examples  in  the  more  advanced 
parts  of  engineering  pi-actice,  both  militaiy  and  civil,  so  as  to  better 
fit  the  graduate  engineer  officers  for  the  active  duties  of  their  profes- 
sion, concerning  wnich  they  have  learned  but  the  rudiments  at  the 
Military  Academy.  An  engineer  without  experience  is  worth  but 
little.  Mere  theoretical  training  is  not  sufficient.  A  young  man  must 
obtain  a  knowledge  of  the  experience  of  others  while  gaining  his  own. 

The  subjects  to  be  learned  at  the  school  may  be  divided  as  follows 
in  the  order  of  importance: 

1.  Instruction  in  works  of  permanent  and  semipermanent  fortifica- 
tion. 

2.  Instruction  in  the  engineer  duties  with  troops  in  campaign. 

3.  Instruction  in  civil  and  electrical  engineering. 

If  this  rating  be  correct,  the  station  for  the  school  should  meet  the 
following  requirements: 

For  instruction  in  the  theory  and  practice  of  fortification,  the  station 
should  be  so  located  as  to  permit  frequent  inspections  of  fortified 
places  by  the  student  officers,  in  order  to  familiarize  them  with  the 
methods  adopted  for  adapting  the  type  works  to  the  site;  with  the 
ari*angement  and  quality  of  the  armament  adopted  in  accordance  with 
the  principles  and  considemtions  laid  down  in  the  approved  project  as 
governing  for  the  particular  position  to  be  defended;  with  the  con- 
struction methods  employed  and  their  advantages  and  faults,  and,  finally, 
to  enable  the  student  officers  to  have  actual  practice  with  the  guns  in 
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the  regular  target  seasons,  in  order  to  learn  from  actual  contact  what 
each  type  of  gun  may  be  expected  to  do,  its  requirements  in  service, 
and  how  well  the  facilities  afforded  by  the  emplacements  and  the 
adopted  means  for  fire  control  meet  these  requirements. 

For  instruction  in  the  engineer  duties  with  troops  in  campaign,  it  is 
essential  that  the  station  be  such  as  will  afford  facilities  for  training 
the  offiO'Crs  and  men  in  these  duties.  It  should  have  a  sufficient  area 
with  a  diversified  terrain,  with  ravines,  level  ground,  and  water  in 
large  and  small  bodies.  It  should  have  standing  timber  and  brush- 
wood. It  should  contain  sufficient  rock  for  blasting  practice.  The 
bodies  of  water  should  be  such  as  will  permit  bridge  drills  of  all  kinds, 
pier  construction,  exercise  with  row,  sail,  and  steam  boats.  There 
should  be  tide  water  with  sufficient  occasional  wave  action  to  famil- 
iarize the  men  with  the  handling  of  boats  and  material  under  condi- 
tions similar  to  those  to  be  met  m  landing  on  coasts,  and  to  permit  the 
design  and  test  of  engineer  plant  to  meet  these  conditions.  Soil  of  a 
character  to  permit  easy  trenching  and  mining  is  desirable.  If  practi- 
cable, there  should  be  area  sufficient  for  the  instruction  of  the  troops  in 
reconnaissance  and  scouting  in  the  presence  of  an  opposing  body,  and 
for  combined  operations  with  troops  of  other  arms  of  the  service.  The 
last  is  not  deemed  an  indispensable  requisite,  inasmuch  as  this  instruc- 
tion can  be  given  in  a  summer  cainp  such  as  to-day  is  held  for  the  State 
troops  and  such  as  the  General  Government  is  sure  to  have  in  the 
future  for  the  instruction  of  its  troops.  Were  a  large  post,  such  as 
Fort  Leavenworth,  made  the  home  station  of  a  battalion  of  engineers 
other  than  that  required  at  the  school,  this  practice  could  be  had  in 
service  with  it. 

For  instruction  in  civil  and  electrical  engineering  the  station  should 
be  near  engineering  works  of  magnitude  of  all  kinds.  The  frequent 
inspection  and  study  of  such  works  are  regarded  as  essential  for  the 
student  officers,  who,  after  leaving  the  school,  rarely  have  time  and 
opportunity  for  that  practical  training  in  very  subordinate  positions 
which  is  found  so  valuable  in  civil  practice.  Without  the  knowledge 
of  plant,  materials,  and  methods  of  construction  so  acquired  the  study 
of  text-books  is  uninteresting  and  comparatively  profitless.  It  should 
also  be  near  a  point  where  civil  engineers  can  be  met  from  time  to 
time  in  an  informal  manner,  near  libraries  of  engineering  literature 
and  bookstores,  where  the  latest  publications  can  be  found  and  exam- 
ined as  they  appear. 

After  careful  consideration  it  is  the  opinion  of  the  staff  of  the  school 
that  the  post  of  Fort  Totten  fulfills  the  requisites  more  fully  than  any 
existing  reservation,  and  that  the  principal  deficit  is  in  area.  This 
post  forms  an  important  part  of  the  defenses  of  New  York  and  must 
therefore  be  provided  with  an  artillery  garrison.  The  present  artil- 
leiy  garrison  (one  company)  is  too  small.  At  least  two  companies  are 
required.  The  complement  of  engineer  troops  at  the  school  should 
be  sufficient  to  perform  the  regular  garrison  duties,  to  afford  details 
for  bridge,  intrenching  and  other  drilE,  for  the  practical  instruction  of 
the  officers  and  men,  to  permit  experimental  work  with  engineer  tools 
and  materials  to  be  carried  on,  and  to  give  the  officers  at  the  school 
the  experience  in  the  handling  and  control  of  troops,  for  which  they 
have  so  little  opportunity  in  much  of  their  duty.  Three  companies, 
the  number  whicn  has  always  been  stationed  at  the  school,  will  oe  suf- 
ficient. In  turn  the  troops  at  this  post  can  receive  instruction  in  many 
duties  for  which  equal  facilities  covud  not  be  had  at  other  home  stations. 
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toeir  variea  auues  in  war  ana  peace  can  oe  oaa  oy  siaiioning  one  oaii- 
talion  at  the  Engineer  School  and  one  battalion  at  the  Fort  Leaven- 
worth Infantiy  and  Cavalry  School,  leaving  the  remaining  battalion 
either  for  foreign  service  or  for  station  at  some  other  home  station, 
such  as  the  Presidio. 

The  Fort  Totten  reservation  has  a  total  area  of  136.35  acres.  Of 
this  18i  acres  are  occupied  by  the  fortifications,  and  about  14  acres  on 
the  west  and  south  are  marsh.  There  is  sufficient  acreage  available 
for  the  buildings  required  for  the  garrison  (three  companies  of  engin- 
eers, the  engineer  band,  and  two  or  three  companies  of  artillery,  all 
with  full  complement  of  officers),  for  the  Engineer  School,  and  for  the 
Engineer  Depot.  There  is  not  sufficient  area  for  a  proper  drill  ground, 
and  there  is  practically  no  woodland.  The  14  acres  of  salt  marsh  can 
be  reclaimed  and  made  available  by  diking  and  filling  with  materials 
dredged  from  the  adjacent  shoal  water  of  Little  Neck  Bay.  An  addi- 
tion^ area  of  64  acres  should  be  bought  op  the  west  of  the  reservation. 
This  land  is  to-day  unimproved  woodland  and  meadow,  with  about  8 
acres  of  marsh  adjoining  the  marsh  of  the  reservation.  This  piece  of 
marsh  should  be  bought,  if  for  no  other  purpose  than  to  reclaim  the 
entire  marsh  area  adjoining  the  reservation,  which  has  always  been  a 
source  of  disease  and  a  breeding  place  for  innumerable  mosquitoes. 
The  loss  to  the  United  States  in  the  time  of  enlisted  men  alone,  apart 
from  the  other  and  not  easily  computable  loss  due  to  the  deterioration 
of  the  health  of  the  entire  command,  arising  from  malarial  sickness  at 
this  post,  in  one  year,  can  be  seen  from  the  following  extract  from  the 
report  of  the  post  surgeon: 

Fort  Totten,  Willets  Point,  N.  Y.,  July  f7,  1901. 
Copy  of  extract  from  the  sanitary  report  for  the  month  of  March,  respectfully  fur- 
nished for  the  information  of  the  commanding  officer. 

[Extract.] 

During  the  year  1900,  131  cases  of  malarial  fevers  were  taken  upon  the  sick  report 
at  this  post,  involving  a  loss  of  1,113  days  to  the  Government.  Estimating  the  cost 
of  a  man  in  actual  pay  and  feeding,  say  about  57  cents  in  pay  (averaging  tne  pay  of 
noncommissioned  officers,  first-class  and  second-class  privates),  and  17  cents  as  the 
cost  of  subsistence,  we  see  a  loss  to  the  Government  m  money  of  some  $813.62  on 
account  of  malaria  alone  during  the  year.  We  say  nothing  of  other  expenses,  nor 
of  the  losses  in  drills  and  special  instruction. 

The  above-mentioned  131  cases  of  malarial  fevers  represent  28.36  per  cent  of  the 
total  number  of  cases  (462)  admitted  during  the  year. 

Very  respectfully,  W.  F.  Carter, 

Major  and  Surgeon^  United  States  Army,  Surgeon. 

The  reclamation  of  the  marsh  would  go  far  toward  removing  the 
source  of  the  malarial  troubles. 
The  estimated  cost  of  the  improvements  recommended  is  as  follows: 

For  diking  and  reclaiming  the  marsh  of  the  present  reservation: 

Dredging  and  filling $18, 000 

Riprap  sea  wall 17, 000 

For  diking  and  reclaiming  the  entire  marsh  area: 

Dredging  and  filling " 

Riprap  sea  wall 

For  the  purchase  of  land  ( about  64  acree) 
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The  expenditure  of  the  maximum  sum  recommended  above,  $114,000, 
would  make  the  Fort  Totten  Reservation  sanitary  and  of  a  size  suitable 
for  the  important  work  for  which  its  location  on  deep  tide  water,  near 
the  most  important  commercial  center  of  the  country,  so  well  fife  it. 
The  usefulness  of  the  school  can  then  be  further  increased,  if  so  desired, 
by  imparting  instruction  in  field  military  engineering  to  selected  mem- 
bers of  the  ^National  Guard. 

Buildmgs. — This  post,  like  others  of  the  older  posts  of  the  service, 
was  built  up  piecemeal,  and  only  as  absolute  necessity  required,  from 
the  hospital  sneds  which  were  placed  here  during  the  civil  war.  Of 
the  79  buildings  now  bccupied  on  the  post  not  more  than  38  can  be 
said  to  be  adequate  or  in  proper  condition  for  the  use  to  which  they 
has  to  be  put.  The  following  list  of  the  buildings,  with  a  brief  state- 
ment of  their  condition,  was  prepared  by  the  quartermaster. 

The  buildings  on  the  post  may  be  divided  into  four  classes,  viz: 

I.  Buildings  belonging  to  the  Engineer  Department,  known  as  ''  fort 
buildings." 

II.  Depot  buildings. 

III.  School  buildings. 

IV.  Quartermaster's  buildings. 

I.  Under  the  head  of  fort  buildings  are  Nos.  67  and  58,  engineers' 
cottages  (these  are  old  buildings,  b^  beyond  repair,  and  while  they 
answer  their  purpose  for  the  engineer  department  they  should  iJe 
moved  away,  as  they  occupjr  desirable  space  in  the  garrison).  No.  69, 
machine  shop,  occupied  iointly  with  the  school  and  depot.  No.  79, 
stone  shed.  No.  88,  blacksmith  shop,  occupied  jointly  with  depot  and 
school. 

The  fort  buildings  are  under  the  supervision  of  Mai.  W.  L.  Marshall, 
Corps  of  Engineers.  If  the  new  buildings  are  authorized  as  recom- 
mended, No.  67  and  No.  68  would  have  to  be  moved.  These  are  old 
buildings,  in  bad  repair,  not  now  in  use,  and  occupy  space  required  for 
the  garrison.  A  suitable  location  near  the  battery  can  be  given  build- 
ings to  replace  them  should  they  be  required. 

II.  Under  the  head  of  the  depot  buildings  are  C,  wooden  ponton 
shed;  D,  depot  storehouse;  E,  depot  machine  shop;  Nos.  67  and  67a, 
depot  stables;  No.  66,  fireproof  depot  buildings;  Nos.  78,  74,  75,  77, 
and  97,  depot  storehouses;  84,  depot  carpenter  shop;  105,  depot  fire- 
proof builaing. 

These  buildings,  while  some  are  not  in  good  condition,  answer  their 
purposes  for  the  present. 

in.  Under  the  head  of  school  buildings  are  No.  59,  electrical  labo- 
ratory for  oflScers;  No.  60,  tank  house  for  No.  69;  No.  61,  enlisted 
men's  electrical  laboratory;  No.  82,  engine  house  for  No.  61;  No.  90, 
library  and  museum;  No.  61,  photographic  laboratory  (frame,  one 
stor]^;  built  1882-83;  cost,  $6,668.69;  condition  fair);  No.  68,  astro- 
nomical observatory. 

These  buildings  answer  their  purposes  for  the  present  time  (oonsid- 
erine  the  already  approved  addition  to  No.  90). 

IV.  Under  the  head  of  the  quartermaster's  buildings  are  the  remain- 
ing buildings  on  the  post.  In  general  terms  these  buildings  are  in 
such  a  state  that  they  are  not  fit  to  answer  the  purposes  for  which 
required,  and  in  view  of  the  changes  necessary  at  present,  due  to  the 
increased  garrison,  it  would  seem  wise  to  consider  the  improvements 
absolutely  necessary  to  make  the  post  buildings  answer  for  a  garrison 
of  this  size. 
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cases  unfit  for  use  from  a  sanitary  point  of  view.  It  would  not  be 
economical  to  replace  the  plumbing  in  such  old  buildings. 

These  buildings  may  be  divided  into  four  classes:  (1)  Offices  and  store- 
houses; (2)  barracks;  (3)  officers' quarters;  (4)  enlisted  men's  quarters. 

Under  class  1^  "Offices  and  storehouses,"  are — 

No.  20.  Admmistration  building  (frame  building,  two  stories,  built 
in  1868;  cost,  $11,523.75).  Condition  bad.  Recommendation:  Should 
be  replaced  by  a  new  building.  This  building  was  once  condemned  as 
a  hospital  and  has  since  been  used  for  administration  purposes. 

No.  9.  Quartermaster  and  commissary  storehouse  (brick  building, 
one  story  and  loft;  built  in  1896-97;  cost,  $9,216).  Condition  excel- 
lent. Reconomiendation:  Present  storage  capacity  is  entirely  inade- 
quate.    Should  either  be  extended  or  an  L  built. 

No.  21.  Post  bakery  (brick  building,  one  story).   Condition  excellent. 

No.  28.  Oil  house  (new  brick  Duilding,  one  story).  Condition 
excellent. 

No.  24.  Old  mess  hall  (frame  building,  one  stoiy;  built  in  1870-71; 
cost,  $5,685).  Condition  very  bad;  beyond  repair.  Should  be  torn 
down,  site  to  be  used  for  a  new  building. 

No.  25.  Old  quartermaster  storehouse  (frame  building,  one  stor^; 
built  in  1869-70;  cost,  $650).  Condition  very  bad;  beyond  repair. 
Recommendation:  Should  be  replaced  by  a  new  storehouse. 

No.  26.  Old  commissary  storenouse  (frame  building,  one  story;  built 
in  1869-70;  cost,  $650).  Condition  very  bad;  beyond  repair.  Recom- 
mendation: New  storehouse  to  replace  No.  25  should  be  made  large 
enough  to  cover  present  use  of  this  building. 

These  last  three  buildings  are  now  used  as  storehouses  by  the  Quar- 
termaster and  Subsistence  departments  and  answer  this  purpose  only 
in  the  absence  of  proper  accommodations.  There  is  no  security  of 
property  against  thieves  or  fire,  and  in  the  interest  of  the  Government 
they  should  be  replaced  as  recommended. 

No.  28.  Old  bakery  (frame  buiding,  one  sto^;  built  in  1867;  cost, 
$2,175).  Condition  very  bad;  beyond  repair.  Recommendation:  New 
building  not  needed. 

No.  29.  Carpenter  and  paint  shop  (frame  building,  two  stories;  time 
built  and  cost  unknown).  Condition  verv  bad.  Recommendation: 
Should  be  replaced  bv  a  new  building.  Tne  remarks  on  Nos.  24,  25, 
and  26  also  apply  to  this  building. 

No.  30.  Blacksmith  shop  (frame  building,  one  story;  time  built  un- 
known; cost,  $260).  Condition  very  bad.  Recommendation:  Should 
be  replaced  by  a  new  building. 

No.  30a.  Old  oil  house.  Condition  very  bad;  beyond  repair.  Rec- 
ommendation: Should  be  torn  down. 

No.  31.  Quartermaster  stables  (frame  building,  one  story  and  attic. 
Built  in  1867;  cost,  $2,175,  including  old  bakery).  Condition  very 
bad.     Recommendation:  Should  be  replaced  by  a  new  building. 

No.  32.  Stable,  barrack,  and  wagon  shed  (frame  building,  one  story; 
built  in  1867);  cost,  unknown;  bmlt  from  old  material).  Condition 
fair.     Recommendation:  Barrack  should  be  rebuilt. 

No.  38.  Post  exchange  (frame  building,  one  story;  time  built  and 
cost  unknown).  Condition  bad.  Recommendation:  Should  be  re- 
placed by  a  new  building.  This  was  one  of  the  Grant  Hospital  build- 
ino-a  hRfU\ 
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No.  35.  Ice  house  (frame  building,  one  story;  time  built,  unknown; 
cost,  $882.)    Condition  bad,  but  answers  the  purpose. 

No.  49.  Quartermaster  wagon  shed.     Condition  poor. 

No.  60.  Orilnance  storehouse  (brick  building,  one  story  and  attic). 
Condition  excellent. 

No.  92.  Ambulance  shed.     Condition  fair. 

No.  104.  Quartermaster  coal  shed.     Condition  fair. 

No.  106.  Guardhouse.     Condition  excellent. 

No.  109.  Fire-engine  house.     Condition  good. 

Under  class  2,  '^Joarracks,"  are — 

No.  22.  New  mess  hall  (brick  building,  one  story).  Condition  excel- 
lent. 

No.  27.  Artillery  barracks  (brick  building,  two  stories  and  attic). 
Condition  excellent. 

Nos.  107,  lOS,  and  110.  Engineer  barracks.     Condition  good. 

No.  34.  Band  barracks  (frame  buildings  one  story;  built  in  1871-72; 
cost,  1276).  Condition  miserable.  Recommendation:  Should  be  re- 
placed by  a  new  barrack. 

No.  Si.  Chapel  (frame  building,  one  story;  built  in  1873;  cost, 
16,051.66).     Condition  fair. 

No.  68.  School  building  (frame  building,  one  story;  time  of  building 
and  cost  unknown).  Condition  very  bad.  Recommendation:  Could 
be  replaced  by  some  other  building.  This  building  was  used  as  engi- 
neer office  on  the  original  fort  work  at  this  point  and  is  in  no  condi- 
tion to  use  for  any  purpose. 

No.  52.  Hospital  (frame  building,  two  stories;  built  in  1887-88;  cost, 
113,260).     Condition  fair. 

Underclass  3  are  the  following  buildings,  with  notes  and  recommen- 
dations: 

No.  1.  Commanding  officer's  quarters  (frame  building,  two  stories  and 
attic;  built  in  1867;  cost,  $12,242).  Condition  fair.  Recommenda- 
tion: Should  be  replaced  by  a  new  building;  if  replaced,  could  be 
moved  and  used  for  bachelor  officers.  With  some  repairs  can  be  used 
for  a  few  years  more. 

Nos.  2  and  3.  Double  set  officers'  quai-ters  (frame  building,  two  stories 
and  attic;  built  in  1872;  cost,  $10,088.53).  Condition  fair.  Recom- 
mendation: Should  be  replaced  by  a  new  building;  if  replaced,  could 
be  moved  and  used  bv  noncommissioned  staflf  officers. 

Nos.  4  and  5.  Double  set  officers'  quarters  (frame  building,  two  stories 
and  attic;  built  in  1867;  cost,  $12,500).  Condition  very  bad.  Recom- 
mendation: Should  be  replaced  by  a  new  building;  if  replaced,  could 
be  moved  and  used  by  noncommissioned  staflf  officers.  • 

Nos.  6  and  7.  Double  set  officers'  quarters  (frame  building,  two 
stories  and  attic;  built  in  1867;  cost,  $12,600).  Condition  bad. 
Recommendation:  Should  be  replaced  by  a  new  building;  if  replaced, 
could  be  moved  and  used  by  noncommissioned  staff  officers. 

No.  10.  Bachelor  officers'  quarters  (frame  building,  two  stories  and 
attic;  built  in  1871;  cost,  $6,489.72).  Condition  very  bad.  Recom- 
mendation:  Should  be  replaced  by  a  new  building. 

Nos.  11  and  12.  Double  set  officers'  quarters  (frame  building,  two 
stories  and  attic;  built  in  1879;  cost,  $9,774.66).     Condition  fair. 

No.  13.  Bachelor  officers'  quarters  (frame  building,  two  stories  and 
attic;  built  in  1871;  cost,  $4,200).  Condition  very  bad.  Recommen- 
dation: Should  be  leplaced  by  a  new  building.    This  building  has 
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been  once  condemned  as  an  administration  building,  and  has  since 
then  been  moved,  repaired,  and  used  as  bachelor  officers'  quarters. 

No.  63.  Officers'  mess  (frame  building,  two  stories  and  attic).  Con- 
dition good.  This  is  also  used  as  a  school  building,  but  the  rooms 
are  needed  and  a  new  school  building  should  be  provided. 

Nos.  54  and  55.  Double  set  officers'  quarters  (frame  building,  two 
stories  and  attic;  built  in  1887;  cost,  $18,560.     Condition  good. 

Nos.  47  and  48.  Double  set  officers'  quarters  (frame,  two  stories  and 
attic;  built  in  1885-86;  cost,  $13,350).     Condition  good. 

Under  class  4  comes  the  following  buildings: 

No.  14.  Nonoonunissioned  staflF  quarters  (frame  building,  one  story 
and  attic;  built  in  1872;  cost,  $962.36).  Condition  fair.  Recommen- 
dation: Could  be  used  by  married  soldiers  in  the  event  of  Nos.  2  and 
3  being  replaced. 

No.  15.  Hospital  steward's  quarters  (frame  building,  one  story  and 
attic;  built  in  1876;  cost,  $1,000.     Condition  fair. 

No.  16.  Noncommissioned  officers'  quarters  (frame  building,  one  story 
and  attic;  built  in  1872;  cost,  $962.36).     Condition  fair. 

No.  17.  Nonconunissioned  officers'  quarters  (frame  building,  one  story 
and  attic;  built  in  1872;  cost,  $962.36).     Condition  fair. 

No.  18.  NoncoDMnissioned  staflF  officers'  quarters  (frame  building,  one 
story  and  attic;  built  in  1881;  cost,  $720).  Condition  fair.  Recommen- 
dation: Could  be  used  by  married  soldiers  in  the  event  of  Nos.  2  and 
3  being  replaced. 

No.  19.  rfoncommissioned  staflf  officers'  quarters  (frame  building, 
one  story  and  attic;  built  in  1881;  cost,  $720).  Condition  very  bad. 
Recommendation:  Can  be  replaced  by  one  of  the  sets  of  officers'  quar- 
ters moved. 

No.  36.  Noncommissioned  officers'  quarters  (frame  building,  one 
story;  converted  from  old  guardhouse;  cost,  $382).     Condition  fair. 

Nos.  38  to  44,  inclusive.  Married  soldiers'  quailers  (frame  building, 
one  story;  built  in  1871-72;  cost,  $484  each).  Condition  very  baa; 
beyond  repair.  Recommendation:  Could  be  replaced  by  buildings 
vacated  by  noncommissioned  staflF  officers. 

No.  45.  Noncommissioned  staflF  officers'  quarters  (frame  building, 
one  story  and  attic;  built  in  1884;  cost,  $1,200).  Condition  fair.  Recom- 
mendation: If  removed,  could  be  used  by  married  soldiera. 

No.  46.  Married  soldiers' quarters  (frame  buildings,  one  story;  built 
in  1871-72;  cost,  $484  each).  Condition  very  bad;  beyond  repair. 
Recommendation:  Could  be  replaced  by  buildings  vacated  by  non- 
commissioned staflF  officers. 

No.  70.  Mechanics'  quarters  (frame  building,  one  story  and  attic; 
built  in  1862-63;  cost  unknown).    Condition  very  bad;  beyond  repair. 

No.  86.  Noncommissioned  officers'  quarters  (frame  building,  one  story 
and  attic;  purchased  from  post  trader  in  1886;  cost,  $900).  Condition 
fair.     Recommendation :  If  replaced,  could  be  used  by  married  soldiers. 

The  buildings  occupied  by  the  families  of  married  enlisted  men  are 
very  old  and  in  such  condition  as  to  be  hardly  fit  for  habitation.  ^  Their 
use  by  these  families  is  permitted  for  the  good  of  the  service  in  per- 
mitting a  limited  number  of  women  to  live  on  the  post  to  do  laundry 
work  lor  the  garrison  and  for  the  benefit  of  the  married  men  in  assist- 
ing in  the  support  of  their  families.  Many  of  the  houses  are  occupied 
by  the  families  of  men  on  foreign  service  and  are  of  material  aid  to 
them.    It  is  my  opinion  that  the  marriage  of  a  limited  portion  of  men 

Digitized  by  LjOOQIC 


936       BEPOBT   OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARICY. 

Bervingin  asecond  or  subsequent  enlistment  should  be  officially  author- 
ized and  provision  made  for  their  families  on  the  post.  In  all  branches 
of  the  service,  and  particularly  in  those  which  require  much  technical 
instruction,  lon^  service  should  be  encouraged,  since  the  value  of  the 
services  of  an  emcient  man  increases  with  his  experience,  and  the  pres- 
ence of  such  trained,  experienced,  and  efficient  men  in  a  command  is 
an  invaluable  aid  to  discipline  and  efficiency.  It  is  impossible  to  make 
a  thoroughly  trained  noncommissioned  officer  of  engineers  in  one  enlist- 
ment. It  is  equally  impossible  to  retain  this  class  of  men  in  the  serv- 
ice, unless  provision  is  made  for  the  marriage  of  some  of  them. 

To  determine  the  buildings  required  here  under  the  new  conditions 
for  the  school  and  garrison,  the  probable  strength  of  the  command  is 
assumed  as  follows:  One  commanding  officer;  2  medical  officers;  3 
companies  of  engineers  and  the  engineer  band  with  the  full  complement 
of  officers,  comprising  3  captains  and  8  lieutenants;  2  companies  of 
artillery  with  1  major,  2  captains,  and  4  lieutenants;  5  instructors  of 
the  Engineer  School — ^a  total  of  24  officers.  In  addition  there  may  be 
a  numl^r  of  officers  at  the  school  for  instruction. 

There  are  now  at  the  post  good  barracks  for  the  3  companies  of 
engineers  and  for  1  company  of  artillery.  One  band  barracks  and 
one  artillery  barracks  are  required.  Provision  is  recommended  below 
for  the  quarters  for  the  noncommissioned  staff  and  for  married  enlisted 
men. 

The  existing  quarters  provide  for  13  married  and  8  unmarried  offi- 
cers. Four  of  the  married  sets  (4,  5,  6,  and  7,  two  buildings)  should 
be  removed  and  transformed  into  quarters  for  noncommissioned  staff. 
Two  (2  and  3,  one  building)  should  be  moved,  as  it  now  occupies  one 
of  the  best  sites,  which  should  be  used  for  a  new  building. 

It  is  recommended  that  provision  be  made  for  18  married  officers 
and  12  unmarried  officers  (an  allowance  for  6  officera  under  instruction 
at  the  school).  This  would  require  the  immediate  construction  of  9 
sets  of  quarters  for  married  officers  and  a  building  for  bachelors. 

Of  buildings  for  the  general  use,  an  administration  building  is  the 
only  one  which  should  be  built  at  once.  The  building  used  tor  this 
purpose  is  a  condemned  hospital.  It  occupies  a  site  which  should  be 
cleared  so  as  to  permit  the  new  quarters  to  be  disposed  to  the  best  per- 
manent advantage.  It  is  doubtful  whether  it  would  bear  removal,  but 
if  it  could  it  could  be  used  for  school  purposes.  There  is  no  building 
on  the  post  which  is  now  available  for  the  school  for  enlisted  men  or 
for  the  children.  A  new  wing  should  be  added  to  the  commissary 
and  quartermaster  storehouse  (rfo.  9).  This  building  is  too  small  for 
the  present  garrison.  The  administration  building  should  be  large 
enough  to  accommodate  the  headquaiters  and  offices  attached  thereto, 
an  office  for  the  engineer  depot,  the  telegraph  office,  the  post-office, 
and  4  offices  and  a  lecture  room  for  the  scnool. 

Estimating  the  cost  of  the  quarters  required  at  18  cents  per  cubic 
foot  of  contents  below  the  eaves,  and  the  administration  builaing,  bar- 
racks, and  storehouse  addition  at  15^  cents,  making  the  size  author- 
ized in  recent  constructions  of  such  character,  and  having  the  married 
sets  in  separate  buildings,  the  estimated  cost  of  the  buildings  recom- 
mended is  as  follows: 

Nine  sets  of  married  officers'  Quarters $72, 000 

One  building  for  unmarried  officers 14, 000 

One  administration  building 12,000 
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One  band  barracks $11,000 

One  artillery  barracks  for  120  men 34, 000 

One  addition  to  commissary  and  quartermaster  storehouse 10, 000 

Moving  and  refitting  five  buildings 10,000 

Total 163,000 

Officers  of  the  Corps  of  Engineers  on  duty  during  the  year  are 
reported  later;  other  officers  have  been  on  duty  as  follows: 

Maj.  W.  F.  Carter,  surgeon,  since  July  1,  1900. 

Oapt.  John  R.  Williams,  Artillery  Corps,  commanding  Eighty-second  Company, 
Coast  Artillery,  since  March  15,  1901. 

Capt  G.  W.  Van  Deusen,  Artillery  Corps,  commanding  Battery  N,  Seventh  Artil- 
lery, later  Eighty-second  Company,  Coast  Artillery,  July  1, 1900,  to  February  16, 1901. 

First  Lieut.  H.  L.  Newbold,  Artillery  Corps,  on  duty  with  Battery  W,  Seventh 
Artillery,  July  1,  1900,  to  August  4,  1900. 

First  Lieut  Frederick  L.  Buck,  Artillery  Corps,  on  duty  with  Battery  N,  Seventh 
Artillery,  now  Eighty-second  Company,  Coast  Artillery,  since  August  3,  1900. 

Acting  Asst  Surg.  Koy  A.  Wilson,  since  July  1,  1900. 

II.  UNITED  STATES  ENGINEER  SCHOOL. 

Commandant. 

Maj.  John  G.  D.  Knight,  Corps  of  Engineers,  United  States  Army,  till  April  29, 
1901;  since  that  date  Maj.  W.  M.  Black,  Corps  of  Engineers,  United  States  Army. 

The  regulations  of  this  school  are  to  be  found  in  General  Orders 
No.  63,  Headquarters  of  the  Army,  series  of  1897,  and  on  pages  666- 
667,  Annual  Keport  of  the  Chief  of  Engineers  United  States  Army, 
1898. 

The  period  of  instruction  of  officers  is  two  years,  beginning  October 
1,  the  first  month  being  devoted  to  reconnaissance  work. 

November  1,  the  time  for  beginning  theoreticMil  instruction  found 
here  two  instructors,  five  officers  of  the  first  winter's  class,  and  three 
officera  of  the  second  winter's  class.  November  24,  one  officer  of  the 
first  winter's  class  joined  by  assignment.  The  operations  of  the  school 
are  reported  below  in  the  order  of  departments  of  instruction  given  in 
school  regulations. 

A  tabulated  statement  follows  showing  officers  under  instruction 
and  the  parts  of  the  course  of  instruction  taken  by  them. 

A. — Depabtment  op  Military  Enoineerino. 

Instructors:  Capt.  Francis  R.  Shunk,  Corps  of  Engineers,  until  May  3, 1901;  Capt 
James  F.  Mclndoe,  Corps  of  Engineers,  from  that  date. 

The  fourteen  weeks'  course  of  instruction  began  January  28,  1901, 
and  continued  until  April  30,  1901. 

Details  of  the  course  of  instruction  ordered,  upon  the  recommenda- 
tion of  the  academic  staff,  are  as  follows: 

First  week. — War  ships:  Classification,  construction,  armor,  armament,  speed, 
maneuvering  power,  draft,  vulnerability,  methods  of  attack  on  works,  strength  of 
navies  of  nations. 

Second,  third,  and  fourth  weeks. — Seacoast  guns  and  mortars:  Kinds,  construction, 
I)ower,  plenetration,  range,  accuracy,  mounts,  rapid-fire  ^uns. 

Projectiles:  Kinds  and  uses,  effects,  high  explosives  in  shells,  weights,  storage, 
and  handling. 

Powder  and  other  explosives:  Kinds,  uses,  charges,  storage,  and  handling. 

Seacoast  batteries:  Types  for  different  sites,  location,  design,  estimates,  construc- 
tion, plant,  stability  of  gun  platforms,  dampness  in  magazines,  care,  ammunition, 
service. 
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Fifth  week, — Operations  of  defense:  Preparation,  control  of  batteries,  range-finding, 
communications,  relocating,  service  of  guns,  targets. 

Protection  against  land  attack. 

Examples  of  engagements  between  ships  and  forts:  Crimea,  civil  war,  Egypt^ 
Cuba. 

Sixth,  seventhy  and  eighth  uwel:^.— Project  for  defense  of  designated  harbor,  with 
memoir  and  estimate  of  cost. 

Field  en^eering:  Works  and  trenches,  object,  location,  design,  construction, 
tasks  and  time,  obstacles,  construction  and  destruction,  preparation  of  position  for 
defense,  attack  and  defense.    Examples. 

Demolitions. 

Ninth,  tenth,  and  eleventh  weeks, — Military  roads  and  telegraph  lines,  military 
bridges. 

Reconnaissance  of  roads  and  positions,  military  topography,  maps,  manifolding. 

The  service  of  security  and  information. 

Organization  and  tactics. 

Ikmfth  week, — ^Transportation  and  care  of  troops,  duties  of  engineer  officers  as  staff 
officers. 

^  Thirteenth  and  fourteenth  weeks, — Study  of  campaijps,  marches,  and  battles,  with  a 
view  to  illustrating  the  principles  of  strategy,  logistics,  and  grand  tactics. 

As  part  of  the  examination  in  military  engineering,  officers  were 
required  to  prepare  projects  for  the  defense  of  certain  harbors. 

B. — Depabtmbnt  op  Electrical  Engineerinq. 
Instructor:  Capt.  Francis  B.  Shunk,  Corps  of  Engineers. 

The  sixteen  weeks'  course  of  instruction  began  November  1, 1900, 
and  continued  until  February  26,  1901. 

Details  of  the  course  of  instruction  ordered,  upon  the  recommenda- 
tion of  the  academic  staflf,  were  as  follows: 

First  week, — Arc  lamps. 

Second  week, — ^Incandescent  lamps. 

Third  and  fourth  weeks, — Continuous-current  motors  and  generators. 

Fifth  and  sixth  weeks, — ^Alternating-current  motors,  transformers,  and  polyphase 
apparatus. 

Seventh  week. — Conductors  and  insulators. 

Eighth  and  ninth  weeks. — Initial-power  apparatus. 

Tenth  week. — ^Telegraph,  telephone,  ana  signaling  apparatus  and  lightning  pro- 
tection. 

Eleventh  toeeA.-^Electro-thermal  and  electro-chemical  applications  and  "X"  rays. 

Twelfth  week. — Measuring  and  testing  apparatus  and  miscellaneous. 

Thirteenth  and  fourteenth  weeks.— SubmsLnne-xnining  material  and  applications. 

Fifteenth  andsixteenthweeks, — Specifications,  tests,  and  general  practical  applications. 

Practical  work  in  planting  and  raisine  mines  continued  during  the 
summer  of  1900  with  details  of  men  from  the  engineer  companies 
present  under  the  supervision  of  oflScers  who  had  taken  the  theoretical 
course  during  the  previous  winter. 

C. — Dbpabtment  of  Civil  Engineering. 

Instructors:  Capt.  Henry  Jervey,  Corps  of  Engineers,  until  March  11,  1901;  Capt 
James  F.  Mclndoe,  Corp  of  Engineers,  from  March  11  till  May  3,  1901;  Capt, 
Charles  H.  McKinstry,  Corps  of  Engineers,  since  the  latter  date. 

The  first  winter's  course  of  nine  weeks  began  March  1, 1901,  and 
ended  April  30, 1901. 

Details  of  this  course  ordered,  upon  the  recommendation  of  the 
academic  staff,  were  as  follows: 

Surveying  {three  weeks). 

(1)  In^hminary  surveys  and  examinations:  Preliminary  survey  for  engineering 
constructions,  as  roads,  railroads,  and  canals.  Preliminary  examinations  of  navi^ble 
waterways  as  practiced  by  the  Corps  of  Engineers,  United  States  Army.  Study  of 
compass,  chain,  tape,  ana  hand  instruments. 
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(2)  Topographical  surveying:  Object  and  method  of  survey.  Instruments  and 
cost  of  work.    Detailed  study  of  transit  and  stadia  and  plane  table. 

(3)  Surveys  of  location:  Organization  of  party  for  survey  of  ctuial  route  from  the 
Ilhnois  to  the  Mississippi  River.  Instruments  and  methods  used.  Estimate  of  cost 
Information  to  be  gathered  as  to  right  of  way,  rainfall,  watersheds,  drainage  lines, 

{mblic  highways,  sites  of  bridges,  aqueducts,  and  culverts.    Detailed  study  of  wye 
evel  and  rod. 

(4)  Hydrographic  surveys:  Objects  and  methods.  Location  of  soundings :  gauging 
of  streams  and  tidal  flow.  Formulae  for  measuring  dischai^ge  over  weirs,  survey  of 
a  river,  of  a  bay  or  lake,  of  an  exposed  bar.  Detailed  study  of  precise  levels  and 
current  meters. 

(5)  Foundationa  (one  i«je*).— Foundations  on  land  and  under  water.  Study  of 
supporting  soil,  borings,  test  pits,  etc.  Use  of  piles,  grillages  of  timber  or  I-beams, 
riprap,  concrete.    Use  of  caissons  and  cofferdams.    Drainage  of  foundations. 

(6)  Strength  of  matericda  {two  weeks) . — Stresses  of  different  Kinds.  Cordage,  includ- 
ing rope,  iron,  and  steel- wire  rope  and  chain.  Stone  and  masonry.  Timber,  includ- 
ing study  of  joints  and  fastenings  and  timber  trestles.  Steel  and  iron,  including  study 
of  manufacture  and  shop  work  of  material  for  metaJ  bridges.  Distribution  of  stresses 
in  frames  and  trusses;  study  of  simple  bridge  truss,  timber  roof  truss,  jib  crane,  boom 
derrick,  crane  derrick,  noting  also  methods  of  joining  parts. 

(7)  Hydraulic  cemeixt  and  concrete  {three  tptfefo) .— <Jomposition,  manufacture,  and 
characteristics  of  different  kinds  of  hydraulic  cement.  Methods  of  testing.  Specifi- 
cations for  Portland  and  natural  hydraulic  cements.  Ingredients  of  concrete  and 
determination  of  proportions.  Proportions  used  for  different  purposes  and  with  dif- 
ferent cements.  Methods  of  mixing  and  de^siting;  amount  of  water  to  be  used ;  forms 
for  concrete  work — details  to  be  observed  m  construction  of  same.  Preparation  of 
bill  of  materials  and  working  drawings  for  the  plant  for  mixing  and  depositing 
concrete  and  for  handling  material  in  the  construction  of  a  modem  gun  battery  so 
far  as  to  include  the  railway  from  wharf  to  site,  material  bins,  structure  for  support- 

ng  mixer  and  mixer  platform. 

The  second  winter's  course  of  eleven  weeks  began  November  1, 1900, 
and  ended  January  24, 1901. 

Details  of  the  course  ordered,  upon  the  recommendation  of  the 
academic  staff,  were  as  follows: 

(1)  Concrete  (one  week). — Uses  in  civil  and  military  works;  use  on  land  and  under 
water.  Durability  under  different  conditions.  Use  in  fireproof  construction  and  in 
combination  with  uron.  Bansome's  patent  methods;  Melan  arch  construction.  Water- 
proofing of  concrete.  Cost  of  concrete;  methods  of  estimating  and  controlling  same, 
study  of  actual  work  and  criticism  of  cost, 

( 2 )  Regulation  of  rivers  { one  week ) .  — Object  and  methods.  Detailed  study  of  James 
River  regiilation.    General  study  of  Missouri  River  and  others. 

(3)  CanaM^ation  of  rivers  (two  weeks), — Use  and  description  of  fixed  and  movable 
dams.    Study  of  improvement  of  the  Great  Kanawha  River. 

(4)  Canals;  locks  and  lifts  {one  tiwJfc).— Study  of  methods  of  construction  on  the 
nimois  and  Mississippi  Canal.  Description  of  systems  connecting  the  Great  Lakes 
and  the  Atlantic  Ocean. 

(5)  Dredging  {one  week). — Objects  in  various  localities.  Methods  and  classification 
and  description  of  dredges.  Rate  of  work  and  cost.  Measurement  and  supervision 
of  work. 

(6)  ImproveTnent  of  harbors  and  estuaries  <m  sandy  coasts  {one  v)eek), — Use  of  jetties 
and  breakwaters. 

(7)  Breakwctters  and  light-houses — Location  of  bridges  {ovie  week^. — Construction  and 
location  of  light-houses.  Construction  of  breakwaters.  Location  of  bridges  across 
navigable  waters. 

(8 )  Engineering  plant  and  methods  of  construction  {tufo  weeks) . — Oraranization  of  work- 
ing forces.  Arrangement  of  plant  relatively  to  site  of  work.  Applications  especially 
to  frame  and  brick  buildings,  wharves,  river  and  harbor  works,  and  modem  fortin- 
cations. 

(9)  Preparation  of  estimates  {one  week). — ^Timber  trestle.  Frame  warehouse.  Pile 
wharf  in  waters  inhabited  by  the  teredo.  Steel  bridge,  including  foundations  and 
piers  or  abutments.  Concrete  lock.  Two  emplacements  for  8-mch  disappearing 
B.  L.  R. 

The  season  for  practical  instruction  extends  from  May  1  to  Novem- 
ber 1. 
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During  the  season  1900  hydrographic  surveys  were  conducted  by 
Lieutenants  Brown,  Fries,  Smith,  and  Boggs,  and  astronomical  work 
by  Lieutenants  Boggs,  Smith,  Wooten,  Brown,  and  Fries. 

During  the  present  season  of  1901  astronomical  work  has  been  car- 
ried on  by  Lieutenants  Boggs,  Smith,  Jackson,  Poole,  and  Jewett. 

The  following  is  the  ordinary  routine  of  observations  with  the 
several  astronomical  instruments  after  reasonable  proficiency  has  been 
attained  by  preliminary  practice: 

r^eodoZtte.— Determination  of  azimuth. 

Sextant. — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  son 
observers  will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a 
south  star,  using  the  time  deduced  from  an  east  and  west  star,  each  based  on  ten 
altitudes  taken  on  the  same  night.  These  observations  for  latitude  and  time  must 
be  made  at  the  observatory.  The  observer  may  get  ''time"  from  an  assistant,  using 
a  portable  chronometer,  and  will  determine  by  comparison  the  error  of  the  standard 
chronometer  at  the  observatorjr. 

Chronograph. — Daily  determination  by  time  signal  from  Washington,  D.  C,  of 
error  and  rate  of  astronomical  clock. 

Tranmt. — ^A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on 
two  nights,  successive  if  possible,  determining  satisfactorily  the  error  of  the  sidereal 
clock.    The  eye  and  ear  method  will  be  employed. 

Zeniih  telescope.— Oheeryen  will  first  determine  the  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night,  using  a  slow  circumpolar  star.  They 
will  then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elonga- 
tion. Lastly,  they  will  observe  for  latitude  until  they  have  obtained  a  satisfactory 
determination.    Longitude  by  telegraph. 

Lieutenants  Brown  and  Fries,  having  been  relieved  from  duty  with 
the  school  March  11,  1901,  to  accompany  the  Second  Battalion  of 
Engineers  to  Manila,  were  granted  certificates  of  proficiency  on  all 
subjects  except  practical  astronomy,  which  had  not  been  completed. 

[o,  completed;  n.c.,  not  completed.] 
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duty  with  the  school  June  26, 
1901. 

Relieved  Mar.  U,  1901. 
Do. 

Pi^wn .  Kiirl  T 

c 
c. 

Fries,  Amos  A 

Woodruff.J.A 

Joined    Sept.   20,  1900;    relieved 
Mar.  11. 1901. 
Do. 

Markham.E.M 

0. 
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Tbe  expansion  of  the  two  companies  of  engineers  stationed  at  this 
I)08t  into  four  companies  of  the  Second  Battalion  of  Engineers,  Com- 
pany M  of  the  Third  Battalion,  and  a  nucleus  for  Companies  I,  K,  and 
L  of  the  Third  Battalion,  as  required  under  the  Army  reorganization 
act  approved  February  2, 1901,  with  the  preparation  of  the  Second 
Battalion  for  foreign  service,  and  after  its  departure  for  Manila,  P.  I., 
June  17,  the  organization  of  the  Third  Battdion,  required,  on  March 
11,  the  relief  of  four  student  officers  from  duty  at  the  school  and  prac- 
tically all  the  time  of  the  officers  after  April  30,  so  that,  with  the  excep- 
tion of  some  astronomical  work,  the  school  duties  were  suspended  after 
the  close  of  the  winter's  course. 

A  draft  of  regulations  for  the  school,  designed  to  place  it  in  position 
for  increased  usefulness,  was  prepared  by  the  academic  staff,  by  direc- 
tion of  the  Chief  of  Engineers,  and  submitted  May  30,  1901. 

NEW  ENGINEEBINa  FIELD  MANUAL. 

The  work  of  compiling  a  field  manual  adapted  to  the  requirements 
of  our  military  system  was  begun  bv  Capt.  Tnomas  H.  Rees,  Corps  of 
Engineers,  and  continued  by  Capt.  iJenry  Jervey,  Corps  of  Engineei-s, 
who,  on  being  relieved  from  duty  at  this  school,  was  succeeded  by 
Capt.  James  F.  Mclndoe,  Corps  of  Engineers. 

The  progress  made  to  date  is  briefly  as  follows: 

Chapters  I,  11,  and  HI,  on  "Military  Reconnaissance,"  " Bridges," 
and  "Koads,"  respectively,  have  been  compiled,  criticised  by  selected 
officers  of  the  Corps  of  Engineers,  and  returned  to  Willets  Point  for 
revision. 

Chapter  I,  "  Military  Reconnaissance,"  has  been  revised  in  accord- 
ance with  the  criticisms,  and  the  plates  have  been  completed.  Since 
the  chapter  was  submitted  for  criticism  additional  paragraphs  have 
been  added  on  "Compilation  add  duplication  of  maps  in  the  field," 
including  lists  of  instruments  and  materials  required  for  these  pur- 
poses at  the  headquarters  of  an  engineer  company  and  battalion  and 
of  the  chief  engineer  of  an  army  or  smaller  command.  Instructions 
for  making  fielasketches  are  also  to  be  inseiled,  and  when  this  is  done 
it  is  thou^t  that  these  paragraphs  should  be  subjected  to  criticism  by 
experienced  officers  of  flie  (5)rps  of  Engineers  lief  ore  they  are  incor- 
porated in  the  Manual.  With  these  exceptions  Chapter  I  is  ready  for 
the  printer. 

Chapter  U,  "  Military  Bridges,"  has  been  partially  revised  in  accord- 
ance with  the  criticisms  and  the  plates  have  oeen  completed.  A  num- 
ber of  omissions  in  the  original  manuscript  have  been  supplied,  but 
the  chapter  needs  further  careful  revision  before  it  will  be  ready  for 
printing. 

Chapter  m,  ^'Military  Roads,"  has  been  partially  revised  in  accord- 
ance with  the  criticisms  and  the  plates  have  been  nearly  completed. 

Chapter  lY,  ^^ Military  Railroads."  has  been  commenced;  a  number 
of  notes  and  sketehes  have  been  maae,  but  the  chapter  is  not  ready  for 
submission  to  the  Chief  of  Engineers  for  criticism. 

For  the  preparation  of  the  pi  xtes  a  draftsman  was  employed  from 
February  4, 1901,  to  June  30,  1901. 
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A  portable  searchlight  apparatus  was  sent  to  the  school  for  test 
under  instructions  confined  in  letter  of  the  Assistant  Adjutant-General 
dated  January  2,  1901. 

The  transportation  facilities  on  the  post  were  too  limited  to  admit  of 
a  test  of  portability,  and  all  that  could  oe  done  was  to  test  the  apparatus 
in  place.  The  tests  were  made  by  Capt.  Francis  R.  Shunk,  Corps  of 
Engineers,  who  reports  as  follows: 

All  parts  were  examined  and  the  outfit  tested  by  actual  use. 

The  outfit  comprises  four  trucks,  carrying,  respectively,  the  boiler,  the  engine  and 
dynamo,  the  light,  and  an  auxiliary  hoisting  outfit. 

The  boiler  needs  paint,  but  is  otherwise  in  good  condition.  It  was  tested  up  to 
150  pounds  pressure,  cold,  and  never  gets  beyond  100  pounds  working  pressure.  Its 
capacity  is  nowhere  given,  but  from  an  approximate  calculation  I  should  say  it  was 
16  horsepower. 

As  the  usefulness  of  a  portable  searchlig^ht  outfit  depends  lai^ly  upon  the  possi- 
.  bility  of  using  wood  as  fuel,  sf^ecial  attention  was  given  to  determinmg  this  point 
It  was  found  that  wood  was  quite  as  satisfactory  as  coal. 

The  engine  and  dynamo  are  in  excellent  condition,  need  little  attention,  and  do 
everything  that  is  required  of  them.  The  total  output  is  10  kilowatts,  or  13.4  horse- 
power. 

The  searchlight  mechanism  was  found  in  good  condition,  needing  only  a  little 
cleaning,  tightening  of  nuts,  etc.  The  obturator  is  so  nearly  at  the  principal  focus 
that  when  a  parallel  beam  was  used  the  obturator  was  burned  out  It  can  readily 
be  moved,  and  I  have  directed  that  this  be  done. 

As  to  the  light  itself,  it  is  perhaps  a  truism  to  say  that  it  works  well  when  every- 
thing is  going  smoothly.  To  keep  everything  going  smoothly  recjuires  the  constant 
attention  of  an  experienced  man.  The  things  that  happen  are  easily  corrected  when 
one  knows  how,  and  to  know  how  requires  no  special  electrical  or  mechanical  expert- 
ness,  but  does  require  considerable  familiarity  with  the  machine. 

The  hoisting  apparatus  is  in  eood  condition.  As  to  the  necessity  of  the  hoist  there 
is  some  difference  of  opinion.  1  believe  it  would  be  a  useful  but  not  an  indispensable 
thing  to  have. 

The  body  of  the  hoist  truck  clears  the  ground  by  16  inches,  not  considering  a  pipe 
which  projects  below  this,  but  could  easily  be  put  elsewhere.  The  boiler  track  has 
a  clearance  of  18  inches,  the  dynamo  truck  of  21  inches,  and  the  light  truck  of  24 
inches. 

The  beams  supporting  the  truck  bodies  are  suspended  below  the  rear  axles,  and 
could  readily  be  put  above  them  if  deemed  necessary.  This  would  increase  the  clear- 
ance by  about  6  inches;  but  I  believe  that  a  clearance  of  16  inches  is  enough.  I  would 
recommend  that  the  pipe  referred  to  below  the  hoist  be  changed. 

On  the  whole  the  plimt  is  in  excellent  working  order.  As  to  its  portability,  each 
truck  can  easily  be  drawn  by  four  mules  and  can  go  anywhere  that  a  loaded  wagon 
can  go.     I  see  no  reason  to  question  its  utility  in  service. 

These  searchlights  are  intended,  I  believe,  to  accompany  siege  trains,  and  it  has 
been  suggested  that  the  parts  of  the  carriage  be  made  uniform  and  interchangeable 
with  corresponding  parts  of  siege  carriages.  The  runnins  gear  of  the  present  carriages 
is  Quite  different  from  that  of  the  siege  carriages,  the  vmeels,  for  example,  being  58 
inches  instead  of  60  inches  in  diameter,  and  the  axles,  etc.,  of  different  size  and 
pattern. 

I  am  of  opinion  that  the  change  is  desirable,  but  do  not  feel  competent  to  make 
detailed  recommendations. 

I  concur  in  Captain  Shunk's  report,  and  would  add  that  in  preparing 
future  outfits  of  this  character  changes  should  be  made  in  the  mount  of 
the  searchlight  which  would  permit  it  to  be  readily  dismounted  and 
packed  for  transportation  by  rail  or  sea.  In  its  present  shape  trans- 
portation by  sea  would  be  especially  hazardous. 

The  statement  of  funds  appropriated  and  expended  for  school  pur- 
poses and  the  estimate  of  funds  lor  the  same  are  to  be  found  in  the  fol- 
lowing pages. 
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HI.  ENGINEER  TROOPS. 


Two  companies  of  the  Battalion  of  Engineers  were  stationed  here 
during  the  year  till  March  2, 1901,  the  date  of  the  receipt  of  the  gen- 
eral order  from  the  Adjutant-General's  Office  announcing  the  act  of 
Congress  approved  February  2, 1901,  concerning  the  reorganization  of 
the  Army. 

The  course  of  instruction  was  as  follows: 


Companies. 


Ponton  and  rope  bridges;  special  instruction  in  rowing 

Field  and  siege  works,  hasty  cover  and  defilading  against  infantry 
fire , , 

Submarine  mines;  special  instruction  of  officers  and  selected  non- 
commissioned officers  in  mining  casemate  duty,  including  firing 
of  simulated  triple  groups  on  shore;  swimming 

Trestle  and  spar  bridges , 

Tanret  practice;  reconnaiwance;  signaling  for  noncommissioned 
omcersand  selected  privates 

Company  and  infantry  battalion  drills 


June  . 
July.. 


August 

Sepleniber.... 

October  . 


August 
June. 


July. 
October. 


November. 


September. 


During  the  months  from  December  to  March,  inclusive,  the  non- 
commissioned officers  of  each  company  were  instructed  daily  in:  (1) 
reconnaissance;  (2)  ponton  manual;  (3)  field  fortifications;  (4)  attack  of 
fortified  places. 

Once  a  week  each  company  was  instructed  in  the  manual  of  arms, 
firing,  and  bayonet  exercise.  Special  instruction  in  the  duties  of  lit- 
ter bearers  and  the  methods  or  rendering  first  aid  to  the  sick  and 
wounded  was  given  weekly.  Selected  noncommissioned  officers  were 
instructed  in  pnotography. 

A  detachment  of  50  men  from  Companies  C  and  D  was  on  duty  at 
West  Point,  N.  Y.,  after  the  departure  of  Company  E.  Their  duties 
were  to  assist  in  the  instruction  of  cadets  in  practical  military  engineer- 
ing, to  furnish  details  for  guard,  and  teachers  for  the  post  school. 

The  detachment  sent  in  February,  1900,  to  Alaska  for  duty  in  con- 
nection with  road  making  is  still  absent  on  that  duty. 

One  sergeant  was  sent  April  27,  1901,  to  Fort  Rodman,  Mass.,  for 
dutv  in  connection  with  the  transfer  of  the  submarine  mining  material 
to  the  commanding  offi  cer  of  that  post.  On  June  30  he  had  not  returned 
from  that  duty. 

During  September  and  October,  1900,  with  the  permission  of  the  gov- 
ernor of  the  btate  of  New  York,  Companies  C  ana  D  each  encamped  for 
a  week  on  the  grounds  of  the  Creedmoor  target  range  and  engaged  in 
target  practice. 

Companies  A  and  B  were  on  duty  in  the  Philippine  Islands  the  entire 

J  ear,  Company  A  having  left  this  post  May  24, 1898,  and  Company  B 
ulv  5,  1899.  Company  E,  which  had  been  on  duty  at  West  Pomt, 
N.  1 .,  left  that  post  July  24, 1900, under  orders  to  proceed  to  China  to 
take  part  in  the  relief  expedition  to  Pekin.  Upon  arriving  at  Nagasaki, 
Japan,  its  orders  were  changed  to  Manila,  P.  I.,  where  it  arriv^  Sep- 
tember 3. 

The  duties  of  the  engineer  companies  in  the  Philippine  Islands  were 
varied,  including  repairs  to  public  buildings,  roads,  railroads,  bridges, 
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and  ferries;  construction  of  roads  and  bridges;  reconnaissance,  map 
making,  and  photography;  duties  in  the  office  of  chief  engineers  of 
departments;  accompanying  expeditions  and  making  reconnaissance 
maps  of  roads  thereon. 

A  detachment  of  2  sergeants-,  1  corporal,  and  17  privates  from  Com- 
pany B,  under  Lieutenant  Ferguson,  accompanied  the  first  expedition 
to  China,  taking  part  in  the  capture  of  Tientsin  and  the  march  to  Pekin 
and  its  capture.  In  addition  to  its  presence  in  the  firing  line  at  Tientsin 
and  Pekin,  its  duties  comprised  reconnaissance  around  Tientsin,  on  the 
march  to  Pekin,  and  on  expeditions  from  Pekin;  map  making  and  pho- 
tography; prepai-ation  of  bridge  material,  construction  and  navigation 
of  rafts  from  Tientsin  to  the  neighborhood  of  Pekin  with  the  relief 
expedition;  keeping  the  road  from  Tung  Chow  to  Pekin  in  repair  for 
the  wagon  train. 

Maj.  John  G.  D.  Knight  was  in  command  of  the  Battalion  of  Engi- 
neers, with  the  following  staff:  First  Lieut.  George  P.  Howell,  adju- 
tant; First  Lieut.  William  B.  Ladue,  quartermaster. 

Under  the  requirements  of  section  11  of  the  act  of  Congress  approved 
February  2,  1901,  fixing  the  enlisted  force  of  the  Corps  of  Engineers 
at  one  band  and  three  battalions  of  four  companies  each,  General  Orders 
No.  22,  Headquarters  of  the  Army,  Adjutant-General's  Office,  Febru- 
ary 26,  1901,  prescribed  the  following  organization: 

The  First  Battalion,  to  consist  of  Companies  A,  B,  C,  and  D,  at 
Manila,  P.  I. 

The  band  and  the  Second  Battalion,  to  consist  of  Companies  E,  F,  G, 
and  H,  at  Fort  Totten,  Willets  Point,  N.  Y. 

The  Third  Battalion,  to  consist  of  Companies  I,  K,  L,  and  M,  at  Fort 
Totten,  Willets  Point,  N.  Y.,  except  Company  M,  which  was  ordered 
to  be  formed  at  West  Point,  N.  Y.,  from  the  detachment  there.  The 
remaining  companies  of  this  battalion  were  not  to  be  formed  until  the 
organization  of  the  Second  Battalion  was  effected. 

The  designation  of  the  existing  Companies  E,  C,  and  D,  of  the  Bat- 
talion of  Engineers,  was  changed  as  follows: 

Company  E  to  Company  C. 

Company  C  to  Company  E. 

Company  D  to  Company  F. 

Telegraphic  orders  from  the  Office  of  the  Adjutant-General  of  the 
Army  were  received  March  7, 1901,  directing  that  the  Second  Battalion 
be  prepared  for  service  in  the  Philippine  Islands;  and  Special  Orders 
No.  55,  Headquarters  of  the  Army,  Adjutant-General's  Office,  March 
8,  1901,  assigned  officers  to  the  battalions  and  companies  of  engineers 
being  organized. 

Maj.  John  G.  D.  Knight  was  placed  in  command  of  the  Third  Battal- 
ion, with  First  Lieut,  (jeorge  P.  Howell  as  adjutant  and  First  Lieut. 
William  B.  Ladue  as  quartermaster.  April  29,  Maj.  W.  M.  Black 
relieved  Major  Knight;  June  17,  First  Lieut.  W.  D.  Connor  relieved 
Lieutenant  Ladue,  and  June  25,  First  Lieut.  W.  P.  Wooten  relieved 
Lieutenant  Howell. 

In  April,  May,  and  June  the  Second  Battalion  was  instructed  in 
infantry  drills,  pontoniering,  trestle  and  pile  bridge  and  pier  construc- 
tion, hasty  intrenching,  foot  reconnaissance,  use  of  surveying  instru- 
ments, cordage,  camping,  road  building,  and  railway  track  lajrmg;  and 
special  details  in  carpentry,  masonry,  plumbing,  and  blacksmith  work. 
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The  Second  Battalion  left  this  post  for  the  Philippine  Islands  June 
17,  1901,  with  a  strength  of  13  officers  and  357  men. 

After  June  17  the  work  of  recruiting,  or^nizing,  and  instructing 
Companies  I,  K,  and  L,  of  the  Third  Battalion,  was  carried  on.  On 
account  of  the  small  garrison,  available  details  for  routine  duties  were 
reduced  to  a  minimum,  and  to  this  end  all  the  men  (45  in  number,  of 
whom  7  were  on  detacned  service  and  4  absent  on  furlough)  were  pro- 
visionally formed  into  I  Company,  with  the  intention  of  dividing  mto 
the  three  companies  as  soon  as  the  enlisted  strength  should  exceed  90 
men. 

To  fulfill  its  duties  properly  under  the  form  of  organization  of  the 
United  States  Army,  tne  battalions  of  engineers  should  be  prepared  to 
undertake  and  carry  on  engineer  work  of  all  kinds,  including  even 
work  of  municipal  sanitation.  With  the  class  of  men  available  this 
can  be  done,  provided  that  facilities  for  instruction  be  provided  in 
time  of  peace.  Classes  have  been  established  on  the  post  for  instruc- 
tion of  selected  men  in  cai-pentry,  plumbing,  mason  work,  blacksmith 
and  machine-shop  work,  and  the  management  of  steam  plant,  floating 
and  fixed. 

It  is  very  important  that  facilities  be  afforded  for  instruction  in  rail- 
road construction  and  in  the  handling  of  locomotive  engines,  a  branch 
of  instruction  to  which  great  attention  is  paid  in  foreign  services. 
The  instruction  should  be  given  and  the  experience  had  with  plant  of 
standard  size.  One  mile  of  track,  one  locomotive,  and  two  small 
freight  cars  would  be  sufficient.  The  estimated  cost  of  the  necessary 
materials  and  plant  is  $10,000.  It  is  earnestly  hoped  that  an  appro- 
priation will  be  made  for  its  purchase. 

Officers  of  the  Corps  of  Engineers  were  on  duty  with  engineer  com- 
panies as  follows: 

BaUalion  of  Engineen—July  1,  1900,  till  February  £8,  1901. 

COMPANY   A. 

First  Lieat  James  B.  Oavanangh,  joined  October  1,  1900. 
First  Lieut.  William  P.  Wooten,  relieved  June  27,  1900. 
First  Lieut  Horton  W.  Stickle. 
First  Lieut.  Lewis  H.  Rand,  joined  August  24,  1900. 

COMPANY  B. 

First  Lieut  John  C.  Oakes. 

First  Lieut  Sherwood  A.  Cheney,  joined  July  20,  1900. 

First  Lieut  Harley  B.  Ferguson. 

First  Lieut  William  Kelly,  joined  September  3,  1900. 

COMPANY  c. 

Capt.  Henry  Jervey. 

First  Lieut  William  D.  Connor,  joined  November  27,  1900. 

First  Lieut.  Louis  C.  Wolf,  absent  on  sick  leave. 

First  Lieut.  Clarke  S.  Smith. 

First  Lieut  Earl  I.  Brown. 

First  Lieut  Jamee  A.  Woodruff,  joined  September  20,  1900. 

First  Lieut  Thomas  H.  Jackson,  joined  September  22,  1900. 

First  Lieut.  Edward  M.  Adams,  joined  August  1, 1900;  relieved  September  15, 1900. 

First  Lieut  Edmund  M.  Rhett,  joined  August  1, 1900;  relieved  September  15, 1900. 
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GOBCPANT  D. 

Oapt  Francis  B.  Shunk. 

First  Lieut  Frank  0.  Boggs,  joined  July  5,  1900. 

First  Lieut.  W.  P.  Wooten,  joined  August  6,  1900. 

First  Lieut.  Amos  A.  Fries. 

First  Lieut.  Edward  M.  Markham,  joined  September  22,  1900. 

First  Lieut  Gustave  B.  Lukesh,  joined  August  1,1900;  relieved  September  15,1900. 

OOMPANY  B. 

Oapt  George  A.  Zinn,  joined  July  29,  1900;  relieved  September  6. 1900. 

Firat  Lieut.  James  B.  (kvanaugh,  joined  July  24,  1900;  relieved  October  19, 1900. 

First  Lieut  James  P.  Jervey,  relieved  July  ly,  1900. 

First  Lieut  Harry  Bui^ess,  joined  July  29,  1900. 

First  Lieut  Frederick  W.  Aitstaetter,  joined  January  23,  1901. 

First  Lieut  John  E.  Slattery,  joined  July  24,  1901. 

Second  Battalion  of  Engineen—nnce  March  11, 1901. 

First  Lieut.  James  A.  Woodruff,  adjutant 

First  Lieut  Edward  M.  Markham,  quartermaster. 

COMPANY  B. 

Oapt  Henry  Jervey. 

First  Lieut  Thomas  H.  Jackson,  relieved  May  29, 190L 

Second  Lieut  Edward  N.  Johnston. 

OOMPANY  p. 

Oapt  Robert  McGregor,  joined  March  16, 1901. 
First  Lieut  W.  P.  Wooten,  relieved  May  29, 190L 
First  Lieut  Earl  I.  Brown. 
Second  Lieut  Arthur  Williams. 

OOMPANY  €k 


Oapt  Jay  J.  Morrow,  joined  March  18,  1901. 
First  Lieut  Amos  A.  Fries. 
First  Lieut  Ernest  D.  Peek. 

COMPANY  H. 

Oapt  William  W.  Harts,  jomed  March  31, 1901. 

Firat  Lieut  Gustave  R.  Lukesh,  joined  March  16, 190L 

Second  lieut.  Elliott  J.  Dent 

Third  Battalion  of  Engineert— Since  March  11, 190L 

COMPANIES  I,  K,  AND  L. 

Oapt  Francis  R.  Shunk. 

Oapt  Oharles  H.  McKinstry,  joined  March  30,  1901. 

Oapt  James  F.  Mclndoe,  joined  March  9,  1901. 

First  Lieut  George  P.  Howell,  joined  June  25,  1901. 

First  Lieut  William  D.  Oonnor,  relieved  June  17,  1901. 

First  Lieut  Frank  0.  Bo^. 

First  Lieut  Clarke  S.  Smith. 

First  Lieut  William  P.  Wooten,  joined  May  29, 1901;  relieved  June  25, 190L 

First  Lieut  Thomas  H.  Jackson,  joined  May  29, 1901. 

Second  Lieut  John  H.  Poole. 

Second  lieut  Henry  0.  Jewett 

COMPANY  M. 

Oapt  Joseph  £.  Kuhn. 

Oapt  James  P.  Jervey,  relieved  May  29,  1901. 

First  lieut  William  B.  Ladue,  joined  June  17, 1901. 
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rV.  ENGINEER  DEPOT. 
1.  Public  Buildings,  Boats,  GoNsxRucnoMS,  sra 

The  property  in  the  depot,  consisting  of  the  bridge  and  ponton 
equipage,  stores  for  bridge  and  ponton  trains,  engineer,  field,  and  tor- 
pedo service;  astrononnicaU  surveying,  drawing,  and  electrical  instru- 
ments; photographic  supplies;  materials  for  cuiTent  repairs  to  build- 
ings, boats,  and  machinery,  has  been  cared  for. 

During  the  fiscal  year  no  new  constructions  or  additions  to  any  of 
the  depot  buildings  have  been  made.  Minor  repairs  and  painting  were 
made  as  needed. 

The  depot  stables  were  repaired  by  replacinff  the  old  flooring  by  a 
new  one,  whitewashing  the  entire  interior  of  the  building,  and  clean- 
ing up  the  grounds  suiTounding  the  same. 

A  new  flooring  has  been  placed  in  the  carpenter  shop  and  shelves 
provided  for  in  the  mining  casemate. 

Brick  piers  have  been  substituted  for  wooden  posts  under  floor 
beams  of  the  two  small  storage  sheds. 

2.  Work  of  thb  Dkpot. 

The  usual  routme  care  of  property  has  continued,  the  incidental 
labor  having  been  performed  oy  enlisted  men  of  the  Engineer  Bat- 
talion detailed  on  extra  duty  during  the  first  ten  months,  when  most  of 
these  men  were  relieved,  and,  on  authority  given  by  the  Chief  of  Engi- 
neers, civilians  employed. 

Purchases  under  proposals  were  continued  during  the  year  of  vari- 
ous materials,  such  as  submarine  mining  supplies,  surveying  instru- 
ments, drawing  materials,  photographic  outnts,  bri(^e  and  ponton 
equipage,  intrenching  and  other  field-engineering  supplies. 

Delivery  of  professional  periodicals  for  library  oi  United  States 
Engineer  School  has  continued.  Subscriptions  for  these  have  been 
renewed  from  January  1,  1901,  for  the  current  year.  Various  pro- 
fessional books,  mostlv  of  recent  date,  treating  on  various  engineering 
8ub][ect8,  have  been  added  to  the  library  during  the  year. 

Six  wooden  ponton  boats  ordered  during  previous  fiscal  year  have 
been  delivered. 

From  tke  18,000  feet,  board  measure,  Oregon  pine  timber  procured. 
186  long  balks,  187  short  balks,  and  15  trestle  balks  have  been  fitted 
up  in  the  depot. 

Four  battery  and  forge  wagons,  fitted  out  with  necessary  tools  and 
materials,  were  received  from  the  United  States  Ordnance  Department 
in  May.    They  are  for  use  in  ponton  trains. 

A  number  of  engineering  models,  loaned  in  1900  to  the  United  States 
Commission  to  the  Paris  Exposition,  were  received  back  in  February. 

The  engineering  models  authorized  by  the  Chief  of  Engineers, 
United  States  Army,  to  be  sent  to  the  Pan-American  Exposition,  Buf- 
falo, N.  Y.,  for  the  Engineer  Department  exhibit,  were  thoroughly 
overhauled  and  repaired,  and  left  this  post  April  19, 1901. 

Several  models  of  forts  and  other  curiosities  captured  in  the  Chinese 
forts  were  received  here  April,  1900,  having  been  sent  by  First  Lieut. 
H.  B.  Ferguson,  Corps  of  Engineers.  They  are  now  on  exhibition  in 
the  Museum  of  the  United  States  Engineer  School. 

Materials  for  instruction  of  engineer  troops  in  their  special  duties 
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were  procured  from  time  to  time  as  needed.     Among  the  articles 
bought  may  be  mentioned  the  following: 

One  electrical  switch  board  (power  board),  similar  to  those  used  in 
the  torpedo  service;  three  portable  testing  sets;  one  Batson  sketching 
case;  twelve  20-foot  long  poles  for  ponton  and  trestle  bridge  instruc- 
tion, and  a  supply  of  steel  rails,  ties,  switches,  etc.  There  was  also 
received  by  transfer  from  other  localities,  for  test  and  report,  one 
searchlight  outfit,  portable,  consisting  of  a  generator  truck,  searchlight 
truck,  boiler  truck,  and  hoist  truck. 

Special  attention  was  given  the  matter  of  procuring  materials  for 
the  instruction  of  the  enlisted  men  of  the  Secona  Battalion  of  Engineers, 
and  all  that  could  be  done  with  the  limited  funds  and  short  time  avdl- 
able  was  accomplished  before  their  departure  for  the  Philippine  Islands. 

The  work  of  checking  up  the  great  bulk  of  property  in  tne  Engineer 
Depot  and  the  professional  works  of  the  library  of  tne  United  States 
Engineer  School  was  commenced  early  in  May,  butj  owing  to  the  mag- 
nitude and  importance  of  this  work  and  the  other  important  duties  at 
the  close  of  the  fiscal  year,  it  was  impracticable  to  complete  this  work. 
The  work  will  be  continued  in  the  new  fiscal  year  and  carried  on  to 
completion. 

Clonsiderable  drafting  and  clerical  work  was  required  in  connection 
with  the  preparation  of  the  new  Engineering  Field  Manual.  Extracts 
and  copies  of  specifications  and  of  blue  prints  relating  to  construction 
of  public  roads  in  the  island  of  Porto  Rico,  submitted  bv  Captain  Jud- 
son,  have  been  made  and  will  form  a  part  of  the  Field  Manual. 

In  connection  with  the  work  of  tne  depot,  various  reports  were 
rendered  to  the  Chief  of  Engineers,  United  States  Army,  as  to  condi- 
dition  of  the  ponton  and  bridge  equipage  in  the  depot.  Additions  to 
ponton  materials,  issues  of  ponton  materials  and  instruments,  were 
made  from  time  to  time.  Work  of  assorting,  assembling,  and  repair- 
ing old  ponton  wagons  was  commenced.  A  detailed  report  of  this 
work  appears  under  the  special  heading  of  '^  Equipment  of  engineer 
troops." 

3.  DspoT  Instrumbntb. 

Miscellaneous  surveying  instrumentSj  reconnaissance  and  drawinr 
materials  have  been  procured  from  time  to  time  under  proposals 
opened  July  18,  1900.  Quantity  and  kinds  were  not  specified,  but 
specifications  required  bidders  to  be  prepared  to  supply  such  number 
of  each  class  as  may  be  called  for  during  the  year  at  tne  prices  bid. 
A  special  list  of  instruments  and  drawing  materials  was  prepared  on 
which  bids  were  obtained,  and,  in  addition  to  these  lists,  bidders  fur- 
nished their  catalogues  with  prices  and  discounts  noted  therein,  which 
formed  a  part  of  tneir  bids. 

Under  tne  appropriation  of  $3,000  for  Engineer  Depot,  instrument.'^, 
1901,  the  following  were  purchased  during  the  year: 


6  engineer's  tiunBit& 

1  sextant 

S  engineer's  levels. 

10  level  rods. 

100  cavalry  sketching  cases. 

2  prismatic  compasses. 
1  odometer. 

1  set  drawing  instruments. 
1  metallic  tape,  50  feet 
1  T-sqoare,  steel. 


1  3-arm  metal  protractor. 
3  triangles,  German  silver. 

26  boxwood  scales,  12-inch,  triangular. 

2  aneroid  barometers. 
1  clinometer. 

26  compasses,  pocket 
1  hand  level. 

1  drawing  board. 

2  vernier  glasses. 

6  small  pieces  of  dmwing  instnunenta. 
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All  the  above  articles  were  bought  at  a  total  cost  of  ^2,977.12.  The 
sum  of  $22.75  was  expended  for  repairing  1  transit  and  1  level,  leav- 
ing a  balance  of  13  cents  from  the  $3,000  appropriated,  which  was 
returned  to  the  Treasury, 

Repairing  and  overhauling  instruments  on  hand  in  the  depot  was 
continued  in  the  depot  repair  shop  as  required  for  issue. 

The  following  is  a  list  of  instruments  that  have  been  subject  to  more 
or  less  repairs  during  the  year: 

Four  engineer  transits,  3  engineer  levels,  18  cavalry  sketching  cases, 
8  Bradley's  galvanometers,  2  Siemen's  galvanometers,  42  circuit  detect- 
ors, 12  prismatic  compasses,  20  pocket  compasses,  1  astronomical 
transit,  1  sextant,  1  astrononodcal  clock,  1,600  circuit-regulator  plugs. 

Issues  of  instruments  and  reconnaissance  materials  were  made  to 
officers  engaged  on  public  works  and  surveys  during  the  year,  upon 
requisitions  duly  authorized  by  the  (])hief  of  Engineers,  United  States 
Army,  as  follows: 


1  theodolite. 

2  engineer  transitB. 

3  engineer  levels. 

6  sextants. 

4  level  rods. 

11  binocular  field  glasses 
1  8-arm  protractor. 

5  steel  tapes,  100  feet. 
1  steel  tape,  60  feet. 

1  standard  steel  bar. 
8  prismatic  compasses. 
10  cavalry  sketching  cases. 

7  pocket  compasses. 
1  aneroid  barometer. 

6  sets  drawing  instruments. 


12  Abbot's  protractors. 
6  boxwood  scales,  12  inch. 
2  vernier  glasses. 
2  drawing  boards. 

1  steel  T-square. 

2  magneto  machines,  exploders;  also  a 
miscellaneous  lot  of  small  instruments 
and  drawing  materials,  including  nu- 
merous rolls  of  paper  for  use  on  cavalry 
and  Batson  sketching  cases,  and  sev- 
eral rolls  of  paper  13  inches  wide  for 
use  on  self-registering  tide  gauges,  in 
use  by  officers  of  the  Corps  of  Engi- 
lieers  in  charge  of  public  works. 


A  number  of  surveying  instruments  and  miscellaneous  reconnais- 
sance and  drawing  materials  were  issued  from  time  to  time  during  the 
year  to  details  of  the  Engineer  Battalion  engaged  in  reconnaissance 
and  hydrographic  work  for  instruction  purposes.  On  completion  of 
this  duty  all  articles  so  issued  were  returned  to  the  depot. 

During  the  year  the  following  instruments  were  turned  into  the 
depot  by  officers  in  charge  of  public  works  and  surveys  and  acting 
engineer  officers,  viz: 


1  engineer's  truusit 

2  engineer's  levels. 

1  current  meter. 

2  theodolites. 
2  sextants. 

1  artificial  horixozi* 
1  chronometer. 
1  chronograph. 

1  break-cuxniit  key. 

2  aneroid  barometers. 


2  watches. 

1  astronomical  transit  and  zenith  tele- 
scope combined. 
7  cavalry  sketching  cases. 

4  pocket  compasses. 

5  sets  drawing  instruments. 
1  pocket  sextant. 

21  odometers. 

12  prismatic  compasses. 

1  bmocular  field  glass. 


As  a  rule,  most  of  these  instruments  when  received  back  are  unserv- 
iceable. Those  which  were  fit  have  been  repaired  when  needed;  others 
were  set  aside  with  the  property  intended  for  inspection  and  con- 
demnation. A  portion  of  the  larger  instruments  received  back  were 
in  use  on  surveys  of  the  Yellowstone  National  Park.  All  these  were 
received  in  very  fair  condition  and  require  but  slight  repairs  and  over- 
hauling to  be  fit  for  reissue. 

A  number  of  unserviceable  instruments  and  drawing  materials  have 
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a('<*umu]ated  in  the  depot  on  which  the  action  of  an  inspector  wOl  be 
renuested  when  practicable. 

iHHues  of  hygrometers  and  thermometers,  for  use  in  magazines  of 
fortifications,  was  continued  during  the  year,  on  duly  approved  requi- 
sitions, to  the  number  of  47  hygrometers  and  136  thermometers. 

Purchases,  issues,  and  receipts  of  instruments,  drawing  materials, 
etc.^  required  for  equipment  of  engineer  troops  for  use  in  the  field, 
and  to  chief  engineer  officers  with  army  corps,  etc,  are  referred  to 
hereafter  under  the  heading  ^'  Elquipment  of  Engineer  Troops.'' 

4.   EQUIPMBfT  OP  ExODfKBR  TbOOFB. 

Allotments  amounting  to  $19,250  have  been  made  by  the  Chief  of 
Engineers,  United  States  Army,  from  time  to  time  during  the  fiscal 
year  from  appropriation  for  ^^  Equipment  of  Engineer  Iroope,''  act 
approved  May  26, 1900,  for  ^^  pontoon  trains,  intrenching  tools,  instra- 
ments,  and  drawing  materials." 

Materials  of  all  descriptions  required  for  field  service  of  engineer 
organizations,  such  as  surveying  instruments,  reconnaissance,  and 
drawing  materials,  blue-print  paper  and  cloth,  field  photographic 
materifus,  intrenching  tools,  sappers'  and  miners'  tools,  blacl^miths' 
and  carpenters'  tools,  railroad  supplies,  and  ponton  and  bridge  mate- 
rials, are  all  embraced  under  tne  term  ^^  Equipment  of  Engineer 
Troops." 

The  operations  carried  on  during  ihe  year  are  reported  on  in  two 
classes:  a.  Instruments,  irttrenching  tools ^  etc,,  and  h.  Completing  pon- 
ton trains. 

a.  Instruments,  intrenching  tods,  etc. 

The  principal  articles  purchased  during  the  year  were  those  covered 
by  various  requisitions  received  from  engineer  officers  serving  in  the 
new  foreign  possessions,  and  from  officers  in  charge  of  Alaska  explor- 
ing expe(utions,  and  referred  to  this  office  by  the  Chief  of  Engineers, 
United  States  Army,  with  authority  to  make  shipments.  Of  me  total 
sum  allotted  for  class  a,  $11,000,  only  83  cents  remained  unexpended 
at  the  close  of  the  fiscal  year. 

During  the  year  12  requisitions  were  referred  to  this  office.  They 
have  been  filled  with  as  little  delay  as  possible,  as  follows: 

Reqidflltloiia. 

Chief  engineer, Division  of  the  Philippines,  Manila,  P.I 5 

Officer  in  chai^of  engineer  troops  at  West  Point,  N.  T 3 

Acting  engineer  officer,  Washington  Barracks,  D.  C 1 

Engineer  officer.  Department  of  Alaska 1 

Second  Battalion  of  Engineers,  before  their  departure  for  the  Philippine  Islands  1 

Third  Battalion  of  Engineers 1 

Total 12 

These  were  filled  from  supply  in  the  engineer  depot  and  by  pur- 
chase under  proposals.  Instruments,  drawing  materials,  and  blue- 
print paper  and  cloth  were  obtained  under  standing  proposals  holding 
for  the  fiscal  year.  Implements,  tools,  materials,  and  photographic  sup- 
plies were  obtained  under  circular  notices  of  from  three  to  ten  days, 
according  to  the  time  available  for  filling  the  requisition. 

All  materials  shipped  have  been  carefully  prepared  for  export  ship- 
ment.   Those  subject  to  atmospheric  influences  were  specially  pre- 
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pared  for  the  climate  for  which  they  were  destined.  Blue-print 
paoers  and  blue-print  cloth  were  put  up  in  tin  foil  and,  as  a  rule,  60 
roUs  put  in  a  tin-lined  case.  Photographic  materials  were  ordered  to 
be  freshly  made  and  were  put  up  m  sealed  tin  cases;  photographic 
chemicals  in  sealed  bottles  with  glass  stoppers. 

From  the  various  reports  received  from  engineer  officers  serving  in 
the  Philippines  it  is  gratifying  to  mention  mat  all  materials  shipped 
from  this  depot  have  arrived  there  in  good  condition,  as  shown  by  the 
following  extract  from  the  annual  report  of  Capt.  John  Biddle,  Corps 
of  Engineers,  chief  engineer  of  the  Division  of  the  Philippines,  upon 
operations  under  the  Engineer  Department  for  the  fiscal  year  1900: 

The  climate  here  is  very  hard  on  all  materials,  particularly  that  used  in  photog^ 
raphy  and  map  printing.  Everything  should  be  packed  in  small  sealed  packa^  so 
as  not  to  be  opened  until  needed.  The  blue-print  paper  sent  from  Willets  Pomt  in 
sealed  cases  has  proved  perfectly  satisfactory  and  has  kept  well.  It  is.  as  far  as  I  can 
learn,  the  only  blue-print  paper  ever  sent  to  this  part  of  the  world  that  has  kept 
well.  Both  here  ana  in  Honekong  it  has  been  considered  impossible  to  preserve  it, 
and  what  I  have  been  obliged  to  buy  here  has  been  very  poor. 

The  following  tables,  divided  into  the  different  classes  of  materials, 
give  shipments  during  the  year  from  the  engineer  depot  upon  the 
twelve  requisitions  received: 


I.  Surveying  irutruments,  reconnaissancef  drawing^  and  blue-prinl  materials. 


Artificial  horizons number. . 

Batson  sketching  cases. .  .do 

Barometers,  aneroid do ... . 

Barometers,  mercury  cistern, 

number 

Books: 

Field number.. 

Level .do. ... 

Beconnaiasance do 

Transit do 

Brushes,  camel's  hair,  assorted, 

number 

Cavalry  sketching  cases,  num- 
ber  

Clinometers number. . 

Compasses: 

rocket do 

Prismatic do.. . . 

Cloth: 

Blue-print, 36-inch  ..rolls.. 

Blue-print,  42-inch  .  .do 

Tracing,  36-inch do 

Tracing,  42-inch do 

Chronograph,  complete,  num- 
ber  

Chronometers: 

Break-circuit number. . 

Mean  solar do.... 

Portable do 

Drawing  boards,  31  by  42  inches, 

num  TOr 

Drawing  instruments sets . . 

Erasers: 

Rubber number.. 

OlOCx  ............... uo .... 

Field  glasses,  binocular . .  do . . .  . 

Hygrometers do 

Hand  levels,  reflecting. . .  do 


2 

21 
6 


213 

132 

6 

132 

12 

47 
9 

114 
26 

76 
25 
13 
12 


1 
1 
8 

1 
6 

168 

24 

7 

2 

9 


Ink,  india: 

Sticks number.. 

Bottles dozen.. 

Ink: 

Black,  drawing,  i-pint  bot- 
tles   number. . 

Assorted,  drawing,  i-pint 

bottles number.. 

Levels,  engineers' do 

Level  rods: 

N.Y do.... 

Philadelphia do 

Odometers do 

Paper: 

Blue-print,  36-inch  (10-yard 

rolls) rolls. . 

Blue-print,  42-inch  (10-yard 

rolls) rolls. . 

Brown-print,  medium, 

36-inch rolls.. 

Brown-print,  thin,  36-inch, 

rolls 

Drawing,  19  by  24  inches, 

sheets dozen. . 

Drawing,  mounted,  36-inch 

(10-yaid  rolls) rolls. . 

Drawing,     unmounted, 
42-inch  (10-yard  rolls), 

yards 

600-foot  rolls loUs.- 

100-foot  rolls,  for  sketching 

cases rolls.. 

Pedometers number.. 

Pencils: 

Drawing,  assorted . .  dozen  . . 

Drawing,  colored do.... 

Pens: 

Crow  quill ...do.... 


131 
4 


6 

1 
6 


400 

281 

10 


18 


66 
21 

1 
1 

216J 
11 
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L  Surveying  instrumenis,  Tecormaismnce^  drawing^  <md  blue-print  maleriaU — Ck>ntinaed. 


Pens — Continued . 

Gillot'B  No.  291 grofls-  - 

Gillot'sNo.  170 do.... 

Mappinj; do 

Plate  glass,  for  blue  printing: 

20  by  24  inches sheets. . 

291  Dy41|mche8 do 

39}  by  59}  inches do 

Printing  frames: 

20  by  24  inches. .  .number. . 
30  by  42  inches,  complete, 

with  glass number.. 

40  by  60  inches,  complete, 
with  glass number.. 

Protractors,  Abbot's do. . .  - 

Rulers: 

Rubber,  assorted do 

Steel,  36-inch do 

Steel,  30-inch do 

Saucers,  cabinet,  4  in  nest. nest. . 

Scales,  triangular,  boxwood,  12- 
inch number.. 

Sextants do.... 

Stop  watches do. ... 

^I^pes: 

Metallic,  100-foot do 

Steel,  50-foot do 


1 
13 

8 
6 
1 
1 

29 
2 

1 

68 
13 


Tapes — Continued. 

Steel,  100-foot number.. 

Telescopes,  zenith do 

Theodolites,   medium,    10-inch, 

number 

Thermometers number. . 

Thumbtacks dozen.. 

Transits: 

Astronomical number.. 

Engineers',complete.do 

Triangles: 

Rubber,  assorted do 

Wood,  6 -inch,    45 -degree, 

number 

Celluloid,  10-inch,  45-degree, 

number 

Celluloid,  10-inch,  60-dQgree, 

number 

Tubes,  preserving number. . 

Vernier  lamps do 

Water  colors boxes. . 

Water  colors,  assorted  ..cakes.. 
Water-color  brushes,  12  in  set, 

sets 

Scale  guards number.. 

Trestles,    folding,    hard-  wood, 
nombBr 


n.  Field  photographic  materidU. 


Acid: 

Acetic,  glacial 


..pounds.. 


Pyrogallic,  c.  p . . .  .*.  .do 

Sulphuric,  c.  p do 

Alum,  powdered do 

Amidol do 

American  Annual  of  Photogra- 
phy and  Photographic  Times 

Almanac copies. . 

Aristo  gold  solution bottles. . 

Aristo  platino  solution . .  .do 

Borax pounds.  - 

Bromide  potassium do 

Brushes: 

Camel's  hair number. . 

Bristle  .............do.... 

Camera: 

Premo  A,  6  by   7   inches, 

number 

Leather   carrying   case   for 

same number. . 

Tripods  for  same do 

Plate    holders    for    same, 

number 

Card  mounts: 

6  by  7  inches number. . 

7  by  9  inches do 

lOJ  by  12i  inches do 

Chloride  of  gold  in  15-gr.  bot- 
tles   dozens . . 

Dry  plates,  Seed's: 

5  by  7  inches dozens. . 

8  by  10  inches do 

6}  Dy  8^  inches do 

Duster,  camel's  hair.. number.. 
Eikonogen bottles.. 


12 
3 
2 

18 


1 
25 
25 

2 

1 
1 


2 
2 

12 

500 
200 
200 


65 

25 

20 

1 

6 


Envelopes: 

Negative number.. 

Photomailing do 

Films  for  Eastman's  No.  4  Pano- 

ram  Kodak rolls. . 

Flashlight  powder,  "Illumino," 

ounces 

Graduated     glasses,     assorted, 

number 

Filter  paper sheets. . 

Funnels,  glass number. . 

Hydrochinon pounds. . 

Do -Dottles. . 

International    Annual    of    An- 
thony's Photographic  bulletin, 

copies 

Lamps,  ruby number. . 

Lanterns,  dark  room do 

Manual  of  Photographic  Chem- 
istry, Hardwich copies. . 

Masks: 

For   5    by  ^   inch   plates, 

number 

For  8   by  10  inch   plates, 

number 

Metol: 

Banff's ounces. . 

Do bottles. . 

Quinol  developer,  in  tubes, 

gross  

Negative  racks number. . 

Nitrate  of  silver pounds. . 

Paper,  printing: 

Ansto  platino,  5  by  7  inch 
sheets groas.. 


1 
1 

1 

4 
156 

1 

4 

10 


1 
24 


220 
600 

10 


6 

100 


i* 


3 
8 

1 
1 
2i 
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II.  Field  photogtvphic  mcOericLla — Continued. 


Paper,  printing — Continued. 
Aristo  platino,  6}  by  8}  inch 

sheets gross..  8 

Aristo  platino,  8  by  10  inch 

sheets gross..  10 

Arieto  platino,  17  by  20  inch 

sheets gross..  1 

Velox  carbon,  5  by  7  inch 

sheets gross..  12 

Velox  glossy,  5  by  7  inch 

sheets gross..  2 

Velox  carbon,  8  by  10  inch 

sheets gross..  6 

Velox      carbon,       20-inch 

sheets rolls. .  2 

Solio,  5  by  7  inch  sheets, 

gross 4 

Paper,  litmus sheets. .  2 

Photo  pa8t« jars..  1 

Printing  frames,  6  by  7  inches, 
number 12 


Scales,  standard,  with  weights 

incase number.. 

Soda: 

Carbonate pounds. . 

Hyposulphate  ......do.... 

Sulphite do 

Solio  hardener do 

Do bottles.. 

Tubing,  rubber feet. . 

Trays: 

'Agate,    11    by   14   inches, 

number 

Japanned do. . . . 

Rubber,   6    by    8    inches, 

number 

Rubber,    6i   by    8  inches, 

number 

Rubber,    8   by    10   inches, 

number 

Rubber,  14   by  16  inches, 
number 


6 
475 
17 
1 
2 
3 


III.  Intrenching  toolSj  implements,  etc 


Adzes: 

Assorted number. 


Handles  for. 
Anvils,  assorted  . 
Aprons,  leather  . 
Axes: 

Chopping... 


do... 

do 

do 


do.... 

_  ping,  handles  for 

Broaa ntimber. . 

Broad,  handles  for. .  .do 

Hand,  with  handles,  .do. . . . 
Augers,  assorted,  with  handles, 

number 

Bags,canvas,  horseshoers',  small, 

number 

Bag  strings pouiulp. . 

Balk,  long,  6  by  5  by  27  inches, 

number 

Bars,    digging,    double  -  ended, 

number 

Beeswax pounds.  . 

Billhooks number. . 

Blacksmiths'  tools  (field  outfits) 

sets 

Black  tape packages. . 

Blocks: 

Single,  assorted . . .  number. . 

Double,  assorted do 

Triple,  assorted do-. . . . 

Snatch,  assorted do 

Boxes,  horseshoers' do 

Candles,  lantern gross. . 

Cant  hooks number. . 

Carpenters*  tools  (field  outfits), 

sets 

Chalk: 

White  dozen.. 

Red do 

Chalk  lines balls. . 

Ghess,  Id  feet number. . 


84 

118 

35 

2 

4,124 

37 
45 

160 

50 

2 
200 

28 

20 

8 

1,000 

4 
10 

48 
68 
14 
14 
1 
1 
61 


6 
6 

82 
80 


Chisels: 

Cold number.. 

Firmer do 

Framing  do 

Hot do.... 

Masons* do 

Mortise do 

Mortise,  handles  for.  .do 

Climbing  irons pairs. . 

Climbing  irons,straps. number.. 

Clinching  irons do 

Come-alongs do 

Cotton  dudi: 

15-ounce yards. . 

8-ounoe do 

4-ounce do 

Crowbars number. . 

Cutters: 

Bolt,  large do 

Wire,  assorted do 

Dolly,  carpenters' do. . . . 

Files: 

Assorted — do . 

Handles  for do 

Forges,  portable do 

Fore-shoe   punch   and  greaser, 
number 

Fuzes: 

F.F feet.... 

4-foot number. . 

Electrical do 

Gimlets,  assorted do 

Grindstones,  assorted do.... 

Hammers: 

Ball  pene do 

Brick do 

Carpenters' ,  assorted  .do 

Carpenters',  assorted,   han- 
dles for number. . 

Claw do 


163 

200 

90 

1 

4 

300 

250 

12 

12 

1 

16 

112 

108 

97 

400 

4 

208 

1 

352 
2 
6 


4,000 

500 

500 

50 

24 

20 

4 

100 

100 
76 
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m.  IrOrenching  tooU,  imptements,  etc. — Continued. 


Hammera — Continued. 

Hand number.. 

Chipping do 

Sledge  do 

Sled^,  handles  for  .  .do 

Spiking,  R.B do 

Stone do 

Stone,  handles  for  ...  do 

Riveting do 

Shoeing do 

Hatchets: 

Assorted do.... 

Handles  for do 

Hardies do 

Iron,  calking do 

Jackscrews: 


do 

do 

do 


do 

do 

do.... 


6-ton 

10-ton 

Assorted.. 
Knives: 

Drawing  . 

Shoeing  .. 

Toe 

Lamps: 

Rochester do.... 

Rochester  chimneys  .do. . . . 

Rochester  wicks do 

Lanterns,  complete do 

Lantern: 

Wicks gross.. 

Globes,  extra number.. 

Square  glass dozen. . 

Levels,  carpenters' number. . 

Machetes do 

Machete  sheaths do.... 

Mallet&  calking do. ... 

MattocES do 

Handles  for do 

Maffneto  machines,  No.   3  (ex- 
ploders)   number. . 

Marline  spikes do 

Mauls,  heavy do 

Nails,  cut,  in'lOO-lb.  kegs.  .kegs.. 

Nail  punches number. . 

Nippers,  cutting,  assorted,  num- 

Oilers,  brass number. . 

Oilstones do.... 

Palms,  sailors' do. ... 

Pencils,  black dozen. . 

Pincers,  shoeing number. . 

Picks  do.... 

Pick  handles do.... 

Picks,  miners' do 

Pliers: 

Cutting,  assorted  . . .  .do. . . . 

Telegraph,     side      cutting, 

numl)er 

Plumb  and  level  sticks,  masons', 
number 

Ponton  boats,  wooden,  number. . 

Post-hole  diggers do. . . . 

Post-hole  scoops do.... 

Pritchels do.... 

Punches,  round do.... 

Rack-a-rock,  complete,  with  dip- 
ping outfit pounds.. 


5 

56 
54 
62 
24 
43 
35 
1 
1 

724 

1,298 

8 

10 

5 

15 

75 
2 
1 

12 

12 

12 

224 

4 

24 

1 

50 

2,684 

2,684 

4 

150 

150 

27 
12 

4 
6 

1 

156 
1 

20 

12 

1 

1 

8,024 

9,048 

136 

1,350 

14 

4 

4 

11 

3 

1 
1 

200 


Rasps,  shoeing,  16  inches,  num* 
ber 

Rakefi,  fire number. . 

Reels,  chalk-line do 20 

Rope,  manila: 

}-inch  circumference,  coils.. 
1}     inches     circumference, 

coils 

2i     inches    circumference, 
coils 

Rules,2-foot number..  83 

Safety  belts  and  straps. .  .do 

Samson  battery  for  chronograph, 
cells 8 

Sandbacs number.    '35,800 

Sail  needles,  assorted do 48 

Sailtwine balls..  24 

Saws: 

Hand,    cross-cut,    assorted, 

number 208 

Rip number..  2 

Cross-cut  (2  men) . .  .do 158 

Cross-cut  (2  men),  handles 

for,  pairs 182 

Hack number..  1 

Hai!k,  blades  for dozen. .  8 

Scythes: 

Grass number..  20 

Bush do 100 

Shovels: 

Short-handle. do 8, 074 

Long-handle do....         500 

Miners* do '    50 

Fire do 1 

Sickles do 26 

Sledges,  assorted ^..do....         302 

Handles  for do 700 

Spades do 6,074 

Squares: 

Steel do 26 

Try do 25 

Tacks,  galvanized-iron,  pounds. .  6 

Tapes: 

Metallic,  100-foot,  number..  1 

Steel,  100-foot do 1 

Tools,  blacksmiths' sets. .  21 

Tool  chests: 

Blacksmiths' number. .  14 

Carpenters',  with  tools,  num- 
ber   6 

Tongs: 

J-inch  and  i-inch,  number. .  2 

Smith's do 1 

Trowels do 12 

Masons' do....  4 

Tracing  tape feet..      1,152 

Vises: 

Telegraph number..  18 

4-inJn  jaw do 1 

WheelbarrowH,  iron do 5 

Wire,  leadiujjr,  insulated . .  .feet. .    16, 500 

Wire,  connecting pounds..  3 

Wrenches: 

Monkey,  asHorted,  number. .  66 

Screw,  8-inch do..-.  1 

Screw,  12-inch do 1 
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In  preparing  the  Second  Battalion  of  Engineers  for  service  in  the 
Philippines  care  was  taken  to  fit  out  the  battalion  with  the  best  and 
most  suitable  articles  for  service  in  the  field.  Lists  for  the  various 
classes  of  supplies  were  prepared  after  considerable  study  by  myself 
and  the  captains  commanding  the  four  companies  of  that  battalion. 

As  a  supply  of  the  heavier  tools  was  known  to  be  in  the  Philippines, 
the  equipment  was  limited  to  the  special  articles  which  it  was  believed 
should  form  a  part  of  the  equipment  of  the  battalion  headquarters  and 
of  each  company. 

The  equipment  for  the  battalion  headquarters  included — 

One  library  of  technical  books,  1  field  photographic  outfit,  1  field  astronomical 
outfit,  and  surveying  instruments. 

The  equipment  of  each  company  included — 

One  surveying  and  drafting  outfit,  blacksmiths'  tools,  carpenters'  tools,  plumbers' 
tools,  and  intrenching  tools  and  materials. 

Instruments  on  hand  in  the  depot  selected  for  this  battalion  were 
sent  to  a  reliable  instrument  maker  for  repairs,  and  were  returned 
when  completed. 

All  new  mstiounents  to  complete  the  outfit  were  ordered  under  stand- 
ing proposals. 

Intrenching  tools,  materials,  etc.,  with  a  few  exceptions,  were  sup- 
plied from  the  depot,  and  the  excepted  articles  were  purchased  under 
proposals. 

i  or  the  necessary  outfits  of  carpenters'  and  plumbers'  tools,  lists 
were  prepared  under  my  supervision  by  the  captains  of  the  Second 
Battalion,  naming  the  carpenters'  tools  and  plumbers'  tools  required. 
The  articles  needed  in  these  sets  were  selected  after  consultation  with 
officers  who  have  had  experience  in  the  use  of  these  tools  in  the  field. 

The  necessary  tool  chests  were  constructed  here  from  purchased 
materials,  as  the  ordinary  conmiercial  tool  chests  are  unsuitable  for 
field  use. 

Experiments  are  being  continued  with  a  view  to  adopting  a  standard 
chest  for  each  class  of  tools,  suitable  for  wagon  or  pack  transporta- 
tion. 

The  following  detailed  lists  show  the  materials  furnished  for  equip- 
ment of  the  battalion  headquarters: 

1.  library  of  technical  books,  as  follows  (purchased  by  special  authority  of  the 
Secretary  of  War) : 


1  copy  Public  Water  Supplies,  Tumeaure 
&  Russell. 

1  copy  Hazlehurst's  Towers  and  Tanks. 

4  copies  Fieberger's  Text-book  on  Field 
Forts. 

1  copy  Water  Supply  Engineering,  Fol- 
well. 

1  copy  Sewer^,  Folwell. 

1  copy  Street  Pavements,  Tillson. 

1  copy  Railroad  Construction,  Webb. 

1  copy  Johnson's  Surveying. 

1  copy  Topographic  Surveying,  Wilson. 

1  copy  Handbook  for  Arcnitects  (in  two 
vols.),  Kidder. 

Icopy  Engineer's  Pocket  Book,  Traut- 
wine. 

1  copy  Materials  for  Construction,  John- 
son. 


1  copy  Specifications  and  Contracts,  John- 
son. 

1  copy  Electric  Lighting  (in  two  vols.}, 
Crocker. 

1  copy  Standard  Wiring,  Cushing. 

1  copy  Plumbing,  Lawler. 

1  copy  Railroad  Curves  and  Earthwork, 
Allen. 

1  copy  Railroad  Curves,  Shunk. 

1  copy  Masonry  Construction,  Baker. 

1  copy  Highwajr  Construction,  Bvme. 

4  copies  Inspection  of  Materials,  byrne. 

1  copy  Heating  and  Ventilation,  Bill- 
ings. 

1  copy  Sewer  Design,  Ogden. 

1  copy  Sewage,  Rideal. 

1  copy  Land  and  Marine  Engines,  Roper. 

1  copy  Engineer's  Handy  Book,  Roper. 
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1  copy  Mechanical  Engineer' b  Pocket 
Book,  Kent. 

1  copy  Wooden  TreeUe  Bridges,  Foster. 

1  copy  American  House  Carpenter,  Hat- 
field. 

1  copy  Thurston's  Manual,  I  and  II. 

1  copy  Military  Hynene,  WoodhuU. 

1  copy  Elements  of  Law,  Davis. 


1  copy  Modem  Method  Sewage  Disposal, 

Waring. 
1  copy  First  Aid  in  Illness,  Pilcher. 
1  copy  Railway  Track,  Tratman. 
1  copy  Elements  of  Railroading,  Paine. 
1   copy   New   Roadmaster's    Assistant, 

Paine. 
1  copy  Bowditch's  Navigator. 


The  above  were  packed  in  1  box  and  weighed  129  pounds. 
2.  One  field  photographic  outfit,  as  follows: 


1  camenL  5  by  7  inches,  Premo  A. 
1  tripod  lor  the  above. 

1  leather  carrying  case  for  the  above. 

2  gross  solio  paper,  5  by  7  inches. 

1  gross  Aristo  platino  paper,  5  by  7  inches. 
6  plate  holders,  5  by  7  inches. 

3  trays,  hard  rubber,  6}  by  8  inches. 
3  trays,  hard  rubber,  8  by  10  inches. 
6  frames,  printing,  5  by  7  inches. 

16  dozen  dry  plates.  Seed's,  5  by  7  inches. 
12  bottles  Aristo  gold  solution. 
12  bottles  Aristo  platino  solution. 

2  bottles  solio  hardener. 

12  15-grain  bottles  chloride  of  gold. 
2  graduated  glasses. 
1  ruby  lamp. 
1  glass  funnel. 
1  pocket  scale. 


1  negative  rack. 

1  brush,  bristle. 

1  brush,  camel's  hair. 

500  card  mounts,  5  by  7  inchea. 

200  envelopes,  negative. 

1  sheet  litmus  pa[)er. 

1  jar  photo  paste. 

}  pound  nitrate  of  silver. 

1  pound  alum,  powdered* 

1  pound  acetic  acid. 

1  pound  borax. 

1  pound  carbonate  soda. 

1  pound  sulphite  soda. 

1  pound  bromide  pota^um. 

25  pounds  hypo  soda. 

8  bottles  hydrochinon. 

8  bottles  eiKonogen. 

8  bottles  metol,  Hauff*8. 


The  above  were  packed  in  one  box  and  weighed  354  pounds. 
3.  One  field  astronomical  outfit^  as  follows: 


1  astronomical  transit 

1  zenith  telescope. 

1  chronograph,  complete. 

1  chronometer,  break  circuit 

3  chronometers,  portable. 

1  chronometer,  mean  solar. 

1  theodolite,  medium. 

2  sextants. 

2  artificial  horizons. 

1  barometer,  mercury  datem. 

4  thermometers. 

4  Vernier  lamps. 
4.  Surveying  instruments: 

2  transits,  engineers',  complete. 
2  levels,  engineers',  complete. 


2  Rochester  lamps,  complete  with  green 

shades. 
12  extra  lamp  chimneys  and  12  wicks  for 

above  lamps. 
10  pounds  mercury  for  artificial  horizons. 
8  cells  of  Sampson  battery  for  chrono- 


feet  of  paper  for  use  on  chronograph. 

1  complete  set  of  blank  forms  for  astro- 
nomical computations. 

4  copies  of  the  American  Ephemeris  and 
Nautical  Ahnanac,  1901  to  1904. 


4  level  rods,  N.  Y. 

2  field  glasses,  binocular. 


The  following  detailed  lists  show  the  materials  famished  for  the 
equipment  of  each  company: 


1.  Surveying  and  drafting  outfit,  as 

1  Batson  sketching  case. 
3  cavalry  sketching  cases. 

2  clinometers. 

3  protractors.  Abbot's. 
3  compasses,  pocket 

1  field  glass,  binocular. 

1  set  drawing  instruments. 

2  rubber  triangles. 
2  rubber  rulers. 

1  barometer,  aneroid. 

1  scale,  12-inch  boxwood,  triangular. 

1  preserving  tube. 

1  odometer. 


follows: 

1  hand  level. 

2  rolls  drawing  paper,  36-inch  (10-yard 
rolls),  mounted. 

12  yaras  tracing  cloth,  36-inch. 
2  dozen  thumb  tacks. 
30  colored  pencils,  assorted. 
30  black  pencils,  assorted. 

2  }-pint  bottles  black  drawing  ink. 
8  I -pint  bottles  colored  drawing  ink. 

3  ruDber  erasers. 
1  roll  of  500  feet  paper  for  use  on  sketch- 

ing< 
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2.  One  set  of  blacksmiths'  tools  (one  chest,  weight  135  pounds),  as  follows: 


1  cold  chisel. 
1  hot  chisel. 
1  flater,  large. 
1  flater,  small. 

1  set  hammer. 

2  punches,  round. 

Blacksmiths'  tools  packed  separately: 
1  anvil,  85  pounds. 

1  sledge. 

3.  One  set  carpenters'  tools  (one  chest, 

2  hammers,  claw,  adze  eye,  1  pound,  with 
handles. 

2  nail  sets,  H^ch  and  iVi°<^h* 

1  mallet,  ringed,  6-inch  head,  4-inch  di- 
ameter, No.  14. 

1  hatchet^  shingling,  No.  3, 4|-inch  cut. 

1  broad  hatchet.  No.  7, 7-inch  cut. 

1  scratch  awl,  handled.  No.  0. 

1  tool  handle  and  tools,  heavy,  best  grade. 

4  handsaws,  No.  9,  Disston's  best,  2S-inch 
blade. 

1  ripsaw,  No.  12,  Disston's  best,  26-inch 
blade. 

1  hacksaw,  16-inch  blade,  best  grade. 

1  compass  saw  handle  and  3  assorted 
blades,  of  best  grade. 

2  saw  sets.  No.  1. 
1  bench  hook. 

1  set  firmer  chisels,  12  in  set,  i-inch  to 
2-inch,  socket-handled. 

1  sot  framing  chisels,  12  in  set,  Hi^ch  to 
2-inch,  socket-handled. 

1  drawknife,  10-inch  blade. 

1  iron- block  plane,  7-inch. 

1  jack  plane,  15-inch,  Stanley,  wood  bot- 
tom. 

1  smooth  plane,  9-inch,  Stanley,  woodbot>- 
tom. 

1  jointer  plane,  22-inch,  Stanley,  wood 
bottom. 

1  marking  gauge,  wood,  square  bar  and 
head. 

1  plumb  and  level,  24-inch,  patent  ad- 
justable, brass  bound. 

1  T-bevel,  sliding,  8-ineh,  brass  screw  and 
tip. 

1  try  square,  rosewood  handle,  brass  faced, 
8-inch  blade,  graduated. 

1  steel  square,  2  feet  2  inches  wide,  i^s,  A, 
i,  with  measure  8  square  and  jl^f^  Hoale, 
with  new  board  measure,  givmg  feet 
and  inches  in  full. 

2  2-foot  rules,  fourfold,  arch  joints  box- 
wood, full  brass  bound. 

1  metallic  tape,  Ghestermans',  50  feet,  feet 
and  inches. 


2  punches,  square. 

5  swedges,  bottom,  assorted. 

5  swedges,  top,  assorted. 

5  fullers,  assorted. 

6  fullers,  bottom,  assorted. 
1  bardie. 


I  3  handles  for  sledges. 
I  1  portable  forge. 

weight  224  pounds),  as  follows: 
1  steel  pocket  tape,  12  feet,  graduated 

sixteenths  and  metric  system. 
1  pliers,  flat  nose,  5-inch,  cast  steel. 
1  cutting  nippers,  7-inch,  patent  com- 
pound lever,  nickel  plated. 
1  wing  dividers,  8-inch,  best  grade. 
1  steel  rule,  standard  French  measure, 

}-meter. 
1  plumb   bob,  6-ounce,   and  cord,   cast 

brass,  steel  pointed,  screw  top. 
1  dozen  chalk  lines,  braided.  No.  2. 
1  pound  red  chalk. 
1  oil  stove,  2  inches  by  8  inches,  mounted 

with  cover,  het*t  grade. 
1  oiler,  brass,  J-pint. 
1  glazier's  diamond,  plain  ebony  handle. 
1    bench    screw,    wrought    iron,    wood 

handle,  l^-incn  screw,  15  inches  long 

under  collar. 
1  pair  hand  clamps,  carpenters',  wood, 

8-inch  jaws. 
1  belt  punch,  J-inch  diameter,  for  driving. 
1  ratchet  brace.  New  Haven  pattern,  10- 

inch  sweep,   nickel  plated,  rosewood 

handle,  lignum  vitae  head. 
1  set  auger  bits,  13  in  box,  ^  to  |},  best 

grade. 
12  screw-driver  bits,  assorted  sizes,  to  fit 

above  brace. 
16  ship  augers,  4  of  each,  |f ,  |{,  }{,  and 

«. 
24  auger  handles,  to  fit  the  above  augers. 
3  dozen  saw  files,  assorted. 
1  dozen  flat  files,  assorted. 
1  dozen  file  handles,  wood. 
1  dozen  carpenters'  pencils,  best. 
1  wrench^  monkey,  10-inch,  Coe's,  black. 

1  cold  chisel,  f-inch  bit,  \yest  cast  steel. 

2  screw-drivers,  best  cast-st^^l  blades,  6- 
inch  and  12-inch,  1  of  ea(;h. 

1  glue  pot,  solid,  2  pints,  with  good  brush 
and  1  pound  glue  each. 

1  set  steel  stamps,  tV^dc^  letters,  26  let- 
ters in  set. 

1  burning  brand,  1-inch  letter,  viz,  "U.  S. 
Engrs.,"  in  frame. 


4.  One  set  plumbers'  tools  (two  chests,  weight  180  pounds  each),  as  follows: 


1  set  adjustable  pipe  stocks  and  dies,  size 

i  inch  to  2  inches. 
1  $-wheel  pipe  cutter,  J  inch  to  2  inches. 
1  Stillson's  pipe  wrench,  14-inch. 
1  Stillson's  pipe  wrench,  18-inch. 
1  gas  pliers,  6-inch. 
1  gas  pliers,  12-inch. 


2  bending  pins. 

1  tape  bore.  New  York  pattern. 

1  dresser,  boxwood. 

1  chipping  knife,  5-inch. 

1  shave  hook,  triangle. 

1  shave  hook,  oval. 

1  set  of  three-turn  pins,  boxwood. 
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1  boBsmg  stick,  boxwood. 

1  grease,  resin,  and  flour  box,  medium 


1  copper  soldering  bolt,  l-pomid. 

1  copper  soldering  bolt,  ^pound. 

2  cold  chisels,  8  inches. 
1  ladle^  3-inch. 

1  meltmg  pot,  5-inch. 

1  Primus  heater,  No.  25,  kerosene,  with 

iron  stand  and  melting  pot 
1  soil  pot  and  brush. 
1  ball  peen  hammer. 
1  straight  peen  hammer. 


1  screw-driver,  10-inch. 
1  asbestos  joint  runner. 
1  compasses,  8-inch. 

1  plumber's  saw. 

2  rasps,  regular  size. 

2  flat  files. 

1  pipe  vise,  hinged,  weight  28  pounds,  to 

nold  pipe  i  inch  to  3  mches. 
100  pounas  colder,  half  and  halL 

3  pounds  resin. 
5  pounds  tallow. 
25  pounds  oakum. 

5  pounds  prepared  soiL 


5.  Intrenching  tools  and  materials,  as 
1  hanmier,  brick. 
1  masons'  plumb  and  level  stick. 

1  masons'  chisel. 

3  wrenches,  monkey,  assorted. 

2  post-hole  diggers. 
12  machetes. 
12  sheathes  for  the  above. 

2  axes,  broad. 

4  handles,  for  broad  axes. 

3  trowels. 

2  crosscut  saws,  two  men. 
8  handles,  for  crosscut  saws. 
6  hanmiers,  railroad  spiking,  handled. 

1  hammer,  hand,  stone. 

2  hanmiers,  stone. 
25  axes,  chopping. 
75  handles  for  axes. 
2  blocks,  single,  iron. 
2  blocks,  double,  iron. 
1  mason's  trowel. 

1  block,  snatch,  wood. 

2  blocks,  single,  wood. 

2  blocks,  double,  wood. 
66  yards  assorted  canvas  and  cotton  duck, 
6  adzes. 
12  handles  for  adzes. 

1  grindstone,  in  frame. 

3  come-alongs. 
3  vises,  telegraph. 

2  spikes,  marline. 
2  pairs  climbing  irons. 


follows: 

2  sets  climbing  straps. 
2  pliers,  side  cutting. 
2  wire  cutters,  14-inch. 

1  mallet,  calking. 

2  irons,  calking. 

3  palms,  sailora*. 
12  sail  needles. 
2  hammers,  ball  peen. 
2  hammers,  chipping. 
8  rules,  2-foot. 
6  lanterns,  complete. 
6  extra  globes  for  lanterns. 

1  bolt  cutter. 

2  cant  hooks. 
6  shovels,  long  handlo. 
6  spades. 
6  picks. 

12  handles  for  picks. 
6  hatchets. 
12  handles  for  hatchets. 

1  maul,  heavy. 

3  padlocks,  with  keys. 
1,000  feet  manila  rope,  2\  inches  cir- 
cumference. 

6  chalk  lines. 
18  shite  chalks. 
18  red  chalks. 
36  lantern  wicks. 

2  pounds  beeswax. 
6  Dalls  sail  twine. 
385  feet  tracing  tape,  1-inch. 


THIBD  BATTAIilON  OP  ENGINEEBfi. 


In  purchases  made  for  the  e<iuipment  of  the  companies  of  the  Third 
Battalion  of  Engineers,  the  lists  prepared  for  the  Second  Battalion 
v^ere  followed,  with  the  following  modifications  in  the  sets  of  carpen- 
ters' tools — 


1  mallet,  ringed,  6  inches  by  4  inches. 

changed  to  1  mallet,  not  ringed,  5| 

inches  by  3}  inches. 
1  hatchet,  shingling,  changed  to  1  hatchet, 

carpenters'. 
1  broad  hatchet,  7-inch  cut,  changed  to 

1  broad  hatchet,  6-inch  cut. 
1  hacksaw,  16-inch  blade,  to  be  omitted. 
1  iron-block  plane,  7-inch,  to  be  omitted. 
1  steel  rule,  standard,  1-inch,  }-meter,  to 

be  omitted. 
1  oiler,  brass,  i-pint,  changed  to  1  oiler, 

malleable  iron,  i-pint 
1  pair  hand  clamps,  carpenters',  to  be 

omitted. 


16  ship  augers,  changed  to  8  ship  augers, 

4  each  of  f}  and  {|. 
24  auger  handles  for  the  above,  changed 

to  12  auger  handle-^. 
1  monkev  wrench,  1 0-inch,  changed  to 

1  monkey  wrench,  12-inch. 
1  cold  chisel,  changed  to  2  cold  chisels. 
1  glue  pot,  solid,  2  pints,  with  brush  and 

glue,  changed  to  1  pound  Lepaige's  pre- 
pared glue. 
1  burning  brand,  1-inch  letters,  changed 

to  1  burning  brand,  i-inch  letters. 
1  set  steel   stamps,  26   letters,  A-inclx, 

changed  to  1  set  steel  letters  and  ngures, 

^inch. 
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These  tools  were  packed  in  two  chests,  each  37  inches  by  9  inches 
by  17i  inches,  weighing  107  pounds  each. 

No  changes  were  made  in  tne  sets  of  plumbers'  tools. 

Three  sets  of  each  class  were  bought  for  Companies  I,  K,  and  L. 
Another  set  of  each  will  be  procured  and  furnished  to  Company  M  at 
West  Point,  N.  Y. 

Four  sets  of  surveying,  reconnaissance,  and  drawing  instruments 
were  bought  for  the  four  companies,  eacn  set  consisting  of  the  fol- 
lowing articles,  viz: 


1  transit,  engineers'  complete,  No.  5060  X, 
Keuffel  &  Esser  catalcM^ue,  1901. 

1  level,  engineer's  complete,  18-inch  tele- 
scope No.  5010,  Keuffel  <&  Esser  cata- 
logue, 1901. 

1  level  rod.  New  York. 

1  level  rod,  Philadelphia. 

1  tape,  steel,  50-foot,  decimal  and  duo- 
decimal scales. 

1  tape,  steel,  100-foot^  decimal  and  duo- 
decimal scales. 

1  field  glass,  binocular  (made  by  Bausch 
&  Lomb),  8  power. 

1  barometer,  aneroid,  6,000  feet  altitude. 

1  hand  level,  JxKsk's. 

1  clinometer,  Abney's. 

1  triangle,  celluloid^  45®,  10-inch. 

1  triangle,  celluloid,  60®,  10-inch. 


1  scale,  12-inch,  paragon,  triangular,  di- 
vided in  10, 20, 30, 40, 50, 60  parts  to  the 
inch. 

1  scale  guard,  german  silver. 

2  odometers,  brass,  in  leather  case. 

8  compasses,  prismatic,  3-inch,  in  leather 

sling  case. 
8  compasses,  pockety  square,  3-inches  by 

3-inche6. 
2  folding  trestieswith  drawing  boards, 

hard-wood  (No.  2553,  Keuffel  &  Esser 

catalogue,  1901). 
1  set  drawing  instruments  with  german 

silver  protractor  and  5-inch  celluloid 

triangle. 
1  protractor,  drau^tsman's,  in  morocco 

case  (No.  1253,  Keuffel  &  Esser  cata- 
logue, 1901). 


1  steel  ruler,  30-inch. 

The  total  aggregate  weight  of  shipments  made  under  the  heading  of 
*' Equipment  of  engineer  troops"  exceeded  300,000  pounds. 

During  the  year  receipts  in  depot  of  tools  and  implements  used  in 
the  field  were  as  follows: 

On  October  9, 1900.  a  large  lot  of  miscellaneous  engineer  equipment 
materials  was  received  from  the  chief  engineer  of  the  division  of  Cuba, 
Havana,  Cuba,  consdsting  of  inti'enching  tools,  carpenters'  and  black- 
smiths' tools,  linemen's  tools  and  materials,  field  photographic  sup- 
plies, and  miscellaneous  materials.  They  were  delivered  here  in  200 
packages,  weighing  in  all  16,001  pounds. 

This  was  the  only  shipment  ot  tools  and  implements  of  this  class 
received  in  the  depot  during  the  year. 

J.  (hmpletmg  parUon  trams. 

Six  wooden  ponton  boats  and  timber  for  186  long,  187  short,  and  15 
trestle  balks,  ordered  during  previous  fiscal  year,  have  been  delivered. 
Under  the  allotments,  amounting  to  $8,250,  purchases  of  necessary 
materials  to  complete  three  divisions  of  advance-guard  e(iuipage  and 
three  divisions  of  reserve  ponton  train  have  been  made  duiing  the  year, 
as  follows: 

9  coils  rope,  manila,  3  inches  circumfer- 
ence. 

10  coils  rope,  manila,  1}  inches  circum- 
ference. 

5  coils  rope,  manila,  1  inch  circumference. 

24  saws,  hand  crosscut. 

192  scoops,  grocers'. 

96  shovels,  scoo^. 

72  gross  screws,  iron,  assorted. 

20  200-pound  k^s  spikes,  boat. 

60  pounds  twine,  sail. 

24  tool  chests,  with  tools. 

48  pickets. 


24  adzes,  carpenters'. 

24  axes,  broad. 

27  brusnes,  paint. 

96  buckets,  canvas. 

500  handles  for  axes. 

400  hatchets. 

96  mallets,  heavy. 

1,665  pounds  marline,  tarred. 

60  100-pound  kegn  nails,  assorted. 

200  needles,  sailmaker8\ 

75  pounds  paint,  mixed. 

24  palms,  sail  makers'. 

200  rack  sticks. 
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^  The  Aggregatd  coet  of  the  above  sapplies  was  $2,056.60.  Four  com- 
bined battery  and  forge  wagons,  complete^  with  tools,  materials,  etc., 
were  famished  by  the  Ordnance  Department  and  paia  for  by  transfer 
of  funds  from  the  above  allotment;  the  total  cost  of  these  was  INt,  916. 70. 
Miscellaneous  materials,  such  as  paints,  oils,  pine,  spruce,  and  oak 
timber,  bar  iron,  iron  rods,  and  hardware,  neeoed  during  the  year  for 
repairing  the  old  ponton  wagons,  were  purchased  at  the  aggregate  cost 
of  $497. 65.  The  amount  paid  during  the  year  for  services  of  mechanics 
and  laborers  engaged  in  repairing  uie  old  ponton  wagons  was  $772.59. 
Amount  return^  to  the  Treasury  as  unexpended  balance,  $6.46.  Total 
as  shown  for  the  allotment  referred  to  above,  $8,250. 

Issue  of  ponton  and  bridge  materials  during  the  year  was  limited  to 
filling  one  requisition  from  the  commanding  officer  Company  M, 
Third  Battalion  of  Engineers,  at  West  Point,  ^.  Y.,  for  the  following 
articles,  which  were  sent  there  on  June  15,  1901,  viz: 

Four  wooden  ponton  boats,  80  chess,  13  feet,  and  28  long  balka 

A  statement  was  prepared  and  forwarded  to  the  Chief  of  Engineers, 
United  States  Army,  on  February  15,  1901,  showing  in  detail  the 
amount  of  ponton  and  bridge  material  on  hand  in  good  condition  for 
immediate  service;  also  an  estimate  of  cost  for  one  division  of  each 
advance  and  reserve  ponton  train  equipage.  In  order  to  determine 
the  condition  of  the  various  ponton,  cness,  tool,  and  forge  wagons, 
details  of  the  Battalion  of  Engineers  were  engaged  during  part  of 
February  and  March  in  overhauling  these  wagons.  On  account  of  the 
very  inclement  weather  during  these  months  the  work  was  suspended. 
It  was  then  ascertained  that  of  the  wagons  in  storage  but  enough 
wagons  for  one  division  of  each  of  advance  and  reserve  train  were  m 
a  serviceable  condition. 

With  the  exception  of  the  ponton  and  chess  carriages,  three  divi- 
sions of  each  of  advance  guard  and  reserve  ponton  trains  were  com- 
pleted during  the  year  by  purchase  of  the  materials  and  tools  referred 
to  on  the  preceding  page.  Of  all  the  materials  required  for  ponton 
divisions,  a  small  supply  over  that  required  for  the  three  divisions  of 
each  is  now  on  hand  in  the  depot. 

The  matter  of  fitting  up  the  number  of  ponton  and  chess  carriages 
required  for  these  three  divisions  of  each  was  taken  up  in  the  latter 
part  of  May,  and  at  the  close  of  the  fiscal  year  more  than  the  required 
number  of  carriages  was  available  for  immediate  service. 

Operations  (mj^^^T^ton  wagons. 

The  overhauling  of  the  large  number  of  ponton  carriages  stored  in 
the  large  frame  sned  was  undertaken  in  May.  The  work  was  com- 
mencedby  engineer  troops  in  the  early  part  of  May.  The  wagons  were 
taken  out  of  storage,  overhauled,  and  those  which  could  not  be  repaired 
set  aside  for  condemnation.  The  preparation  of  the  engineer  com- 
mand at  the  post  for  service  in  the  Philippines  again  stopped  the 
work.  An  attempt  was  made  to  obtain  bids  for  sorting  out,  assembling 
the  serviceable  parts,  and  making  the  necessary  repairs  by  contract. 
To  this  end  informal  proposals  were  asked  of  four  reputable  wagon 
builders  in  New  York  City.  Only  one  bid  was  received,  in  which  the 
price  named  was  $90  per  wagon.  As  this  was  regarded  too  high,  it 
was  concluded  to  have  the  work  done  by  hired  labor. 
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Authority  for  doing  this  was  obtained  from  the  Chief  of  Engineers, 
United  States  Army,  May  23,  1901,  together  with  an  allotment  suf- 
ficient to  complete  the  wagons  necessary  for  three  divisions  of  each 
advance  and  reserve  train.  Arrangements  were  immediately  com- 
menced for  the  hire  of  mechanics  and  laborers,  and  work  was  begun 
here  in  earnest  on  May  31,  1901,  and  by  June  30  the  wagons  required 
for  the  above  divisions  were  completed  and  assembled,  at  an  avemge 
cost  of  $12.83  per  wagon. 

In  the  progress  of  this  work  it  was  found  that  a  large  number  of 
wagons  can  l^  repaired  and  made  serviceable  at  small  expense.  The 
work  was  continued  with  the  funds  available  until  the  end  of  the  fiscal 
vear,  and  the  following  is  a  statement  of  the  number  of  wagons  on 
hand,  their  condition,  etc.,  on  June  30,  viz: 


Wagons. 


On  hand 
as  per 


Repaired 

up  to 
June  80. 


Not  re- 
paired. 


Ponton,  balk,  and  trestle  wagons 
Canvas  ponton  or  chess  wagons  . . 
Tool  wagons 

Total 


403 

245 

U 


197 
8 


659 


99 


560 


When  the  repairs  are  completed  it  is  estimated  that  there  will  be 
ponton  and  chess  wagons  sufficient  for  14  divisions  of  reserve  train 
and  8  divisions  of  advance-guard  train,  with  103  extra  ponton  wagons 
(reserve  train). 

Further  authority  was  given  by  the  Chief  of  En^neers,  United 
States  Anny,  June  23, 1901,  for  continuing  this  work  in  the  new  fiscal 
year,  and  with  the  funds  allotted  from  the  appropriation  for  fiscal 
year  1902  the  work  will  be  systematically  prosecuted  and  carried  on 
to  completion  within  the  funds  allotted  ana  the  time  authorized,  viz, 
September  30, 1901. 

5.   SUBMARINB-MlNINO  MaTBBIAI& 

Purchases  of  submarine-mining  materials  under  the  various  allot- 
ments from  api)ropriation  for  torpedoes  for  harbor  defense  have  been 
made  as  authorized  by  the  Chief  of  Engineers,  United  States  Army, 
to  supply  deficiencies  at  the  various  localities  where  submarine  mining 
materials  are  stored. 

Specifications  for  materials  so  needed  have  been  prepared  and  pro- 
posals invited,  some  under  public  notice  and  others  under  advertise- 
ments and  formal  contracts. 

The  following  tabulated  statement  gives  the  total  purchases  of  sub- 
marine-mining materials  during  the  year,  including  deliveries  of  the 
articles  so  ordered  and  deliveries  of  articles  ordered  during  the  pre- 
vious fiscal  year: 


159  torpedo  anchors,  3,000  pounds  each. 

800  junction  boxes,  single,  large. 

275  junction  boxes,  single,  small. 

875  junction  boxes,  triple. 

110  junction  boxes,  grand. 

4,000  bolts  and  nuts  for  junction  boxes. 

900  multiple  jointing  boxes. 

1,600  single  jointing  boxes. 

293  compound  plugs  for  mines. 

ENG  1901 61 


900  extra  glands  for  plugs. 
50  megaphones. 
1  ream  emory  paper. 
36  blowpipes. 
24  2-rin^  stands. 
250  insulating  cleats. 
45  binocular  field  glasses. 
8  reading  microscopes. 
144  marking  crayons. 
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34  drcuit  detectors. 

200  anchors,  boat  service,  600  pounds 

each. 
400  cut-out  boxes. 
450  cut-out  plugs. 
1,700  mine  shackles. 
2,600  anchor  shackles. 
3,950  mooring  sockets. 
7,500  split  pins  for  shackles. 
1,147  split  keys  for  mines. 
150  feet  lead  pipe  for  cable  tags. 
268  pounds  sheet  copper  for  earth  plates. 
700  cans  rubber  cement. 
11,000  feet  rubber  tubing,  soft. 
200  pounds  brass  jointers. 
24  axles  for  cable-drum  frames. 


8  brakes  for  cable-drum  frames. 

1,200  pounds  pig  lead. 

200  pounds  antimony. 

96  metallic  tapes,  100  feet  each* 

3  testing  sets,  portable. 

5  switch  boards,  complete. 

5  storage  batteries,  each  40  ceUfl. 

180  solder  pots. 

4  transits,  K.  B.,  complete. 

50  measuring  drums  and  frames. 

15,000  feet  3-inch  lowering  rope,  hemp. 

1,500  metal  caps  of  composite  metal,  ball 
seats  for  new  pattern  circuit  closers. 

10  pounds  fine  magnet  wire  for  rewind- 
ing circuit-regulator  plugs. 


Since  the  revision  of  the  torpedo  system,  1897-1898,  and  even  in  the 
old  system,  the  service  tool  boxes,  which  form  an  important  item  of 
the  system,  have  never  been  fully  equipped  according  to  the  manuals. 
After  the  dose  of  the  Spanish- American  war,  of  the  458  tool  boxes  in 
the  d^pot  but  few  were  fully  equipped.  The  total  number  of  tool 
boxes  called  for  by  the  approved  lists  for  the  various  harbors  was  as 
follows: 

Eighteen  tool  boxes  A,  43  tool  boxes  B,  15  tool  boxes  C,  and  61  tool 
boxes  D;  in  all,  137  tool  boxes.  In  addition  to  the  equipment  of  these,  a 
large  number  of  tools  to  complete  the  equipment  of  tool  boxes  on  hand 
at  the  various  loc»alities  was  called  for,  and  not  being  on  hand,  were 
taken  out  of  the  depot  tool  boxes.  Proposals  were  invited^  and  all  of 
the  tools  required  for  the  137  boxes  were  ordered  and  delivered  here 
during  the  year. 

The  tools  so  ordered  and  delivered  number  3,568,  including  a  great 
varietv. 

Under  date  of  July  9,  1900,  a  statement  of  the  approximate  aggre- 
gate cost  of  accessory  torpedo  materials  required  to  complete  the  tor- 
pedo outfits  of  the  various  harbors,  as  shown  by  the  approved  lists  of 
district  officers,  and  for  which  no  provision  has  yet  been  made,  was 
prepared  and  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  amounting  to  1166,500.  Under  the  same  date  another  state- 
ment of  materials  immediately  required  was  forwarded.  The  esti- 
mated cost  of  these  was  116,500,  and  this  sum  was  allotted.  These 
materials  were  purchased  during  the  year,  excepting  certain  articles 
in  the  purchase  of  which  a  delay  was  advisable  for  conmiercial  reasons, 
approved  by  the  Chief  of  Engineers. 

UnseiTiceable  torpedo  material  is  now  being  returned  to  the  depot. 
This  will  be  replaced  and  deficiencies  supplied  during  the  coming  fiscal 
year. 

The  mining  materials  shipped  from  this  depot  in  July,  1900,  to  Gal- 
veston, Tex.,  according  to  approved  project,  were  nearly  tdl  lost  in  the 
great  storm,  September,  1900.  Only  a  lew  minor  articles  are  available 
for  issue  from  tne  depot  to  replace  those  lost.  The  estimated  cost  of 
the  articles  required  to  replace  the  lost  ones  will  be  about  118,600, 
including  multiple  cable. 

Isstces  cmd  shipments  o/ sulrnia/rme-minrnff  materials. 

In  July,  1899,  the  Chief  of  Engineers,  United  States  Army,  fur- 
nished aU  officers  of  the  Corps  of  Engineera  in  charge  of  submarine- 
mining  stations  with  mimeograph  lists  of  submarine-mining  materials. 
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corresponding  to  the  lists  of  matemls  as  given  in  the  new  torpedo 
manual  for  mining  casemates,  loading  rooms,  and  for  boat-service 
parties,  requesting  these  officers  to  submit  a  detailed  statement  of  the 

auantities  of  mining  materiab  reauired,  according  to  the  project  for 
le  harbor,  the  quantities  on  hana,  the  number  of  articles  to  be  sup- 
!)lied  from  the  depot,  and  the  number  of  articles  that  can  be  bought  m 
ocal  markets. 

As  already  stated  in  last  report,  29  of  these  lists,  covering  localities 
where  torpedo  materials  are  stored,  have  been  referred  to  this  office 
for  consideration,  revision,  and  correction  when  required.  Copies  of 
these  lists  were  returned  to  this  office  after  approval  by  the  Chief  of 
Engineers,  United  States  Army,  with  instructions  to  issue  materials 
called  for  by  these  lists  and  enumerated  in  these  lists  under  the  head< 
ing  of  "Number  to  be  supplied  from  the  depot,"  so  far  as  available 
materials  will  permit.  These  lists  have  been  consolidated  in  a  book 
specially  prepared  for  this  purpose,  in  order  to  determine  the  proper 
distribution  of  the  material  available  for  issue  from  the  depot,  and  the 
first  issue  was  made  on  April  19,  1900,  and  continued  since  without 
interruption  until  April,  1901,  when,  owing  to  other  important  duties, 
the  preparation  of  large  shipments  of  submarine-mining  materials 
became  impracticable.  Only  a  few  small  shipments  of  minor  articles 
required  to  complete  torpedo  outfits  in  the  process  of  transfer  to  the 
Artillery  Corps  have  been  made  since  that  time.  Shipments  made  dur- 
ing the  year,  according  to  approved  lists,  were  as  follows: 


Number. 

Date. 

Quantity. 

Number. 

Date. 

Quantity. 

1  

July    8,1900 
Aug.    2,1900 
Aug.  17,1900 
Sept.   4,1900 
Sept.  14,1900 
Oct.    16,1900 
Dec.  12,1900 
.  ...do 

FowuU. 
87,830 
22,994 
20,611 
24,688 
10,597 
84,867 
46,199 
19,466 
42,667 
60,874 

11 

Dec.  22,1900 
Dec.  12,1900 
Jan.  27,1901 
Jan.  21,1901 
Jan.  24,1901 
Jan.  29,1901 
Feb.  19,1901 
Feb.  28,1901 
Apr.    5,1901 
do 

Fwmda, 

6,746 
4,919 
28,013 
85,583 
1,905 

2 

12 

3 

13 

4 

14 

5 

15 

d           

16 

2,035 
86,803 

7,883 
47,608 

7 

17 

8                  

18 

9  

Dec.  r7,i900 
Dec.  22.1900 

19 

10               

20 

During  the  month  of  May,  1901,  twelve  small  shipments  of  subma- 
rine mining  materials,  not  furnished  heretofore,  to  the  various  locali- 
ties were  made,  aggregating  5,165  pounds. 

All  these  shipments  were  made  up  of  materials  on  hand  in  the 
engineer  depot. 

In  addition  to  the  above  shipments  the  following  materials  were 
shipped  direct  from  the  works  of  the  manufacturers  to  points  where 
needed,  the  Quartermaster's  Department  receiving  the  same  for  trans- 
portation, viz: 

1.  Five  electric  stonu;e  batteries,  each  of  40  chloride  accumulator  elements,  type 
1  complete  witn  all  accessories,  one  to  each  of  five  points.    Each  complete 
ery,  packed  for  shipment,  weighed  2,372  pounds. 
One  hundred  and  fifty-nine  torpedo  anchors,  each  of  3,000  pounds,  contracted 


B-dy  and  complete  wit£  all  acoessorie 
battery,  packed  for  shipment,  weighe 
2.  One  hundred  and  fifty-nine  torp< 
for  at  Chattanooga,  Tenn.,  were  turned  over  to  the  Quartermaster's  Department 
December,  1900,  K>r  transportation  to  four  points. 

The  handling,  picking,  and  shipping  of  these  materials  entailed  con- 
siderable work  during  flie  jear,  both  in  the  depot  and  in  this  office. 

The  total  aggregate  weight  of  the  shipments  exceeded  1,000,000 
pounds. 
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The  following  statement  gives  the  total  of  issues  of  submarine  min- 
ing materials  during  the  year: 


Artidea 


Quantity, 


ArticleB. 


Quantity. 


Acid,  hydrochloric gallons. . 

Sulphuric do.... 

Pots number.. 

Anchors,  boat,  600  pound8 do — 

Torpedo,  3,000  pounds do — 

Antimony pounds.. 

Anvils,  50  pounds number.. 

Balances,  with  weights,  in  case.. do.... 

Balance  weiKhts  for  above do. . . . 

Batteries,  bell do.... 

Signal,  complete cells.. 

Signal,  coppers  for number. . 

Signal, glass  Jan  for do — 

Signal,   porous    cups,   laige,   for, 
numbcff 

Signal,  porous    cups,  small,    for, 
number 

Testing,  in  c«^ number.. 

Electric,  storage do — 

Battery  zinc  rods,  extra do — 

Beeswax pounds.. 

Binding  posts number. 

Blockji,  double,  6-inch do. . . 

Single,  6-inch do. . . 

Books,  note,  5  by  8  inches do — 

Blowpipes,  brasfl do 

BookH, note, daily  test do... 

Brushes,  battery do... 

Dusting do . . . 

Red  lead do... 

Buckets,  iron do.... 

Cable  drum  frames do... 

Cable  drum  frame  axles do... 

Cable  drum  frame  brakes do. . . 

Cable  tags,  casemate do... 

Canvas,  cotton  duck  (1-yard  pieces), 

pieces 

Charcoal  furnaces,  12-inch number. 

Solder  pots  for do 

Chamois  skins , do 

Circuit  closers,  model  1807 do 

Ex tniHteel  balls  for do. 

Circuit  regulator  plugs,  1897 do 

Cleats,  insulating do. 

Connectors,  double do. 

Compound  plugs,  buoyant,  1897 .  .do. 

Ground,  old  pattern do. 

Ground,  mine,  new  pattern  ..do. 

Cotton  waste pounds.. 

Crowbars number.. 

Cut-outs,  unprimed do... 

Crayons,  marking do 

Cups,  drinking do 

Cut-out  boxes,  new do 

Cut-out  plugs,  new do. . . 

Dishes,  evai>orating,  enameled . .  .do. . . 

Amalgamating,  8-inch,  iron .  .do. . . 

Melting,  12-inch do... 

Earth  plates,  boat do 

Emery  paper,  assorted sheets. . . 

Extension  pieces,  aluminum,  for  89- 
inch  and  40-inch  mines  .number. 

Aluminum,  for  43-inch  and  46-inch 
mines number. 

Aluminum,    for    48-inch    mines, 

number 

Flax  twine pounds. . 

Flags,  signal,  with  poles numlnsr. . 

Flag  poles  for  above,  extra do. . . . 

Field  glass,  binocular do 

Funnels: 

Glass,  assorted do.. 

Copper- 
Large do.. 

Small do.. 

Furnaces, "  Primus  heater" do. . 

Fuzes,  platinum,  service. . , do 

Galvanometers: 

Bradley do... 

Bradley,  coses  for do... 

giemens-Ualske,  cases do. . . 


44 
4 

27 

165 

159 

612 

15 

10 

8 

6 

89 

6 

4 

12 

12 
9 
5 

48 

1474 
23 
45 
45 

386 
17 

154 
58 
45 

209 
18 
68 
77 
78 

564 

20 

26 

123 

10 

1,?23 

18 

997 

698 

401 

163 

60 

101 

2,275 

40 

4,142 

67 

26 

894 

894 

50 

12 

11 

170 


405 
375 
81 

9 
61 

82 

1 

1 

69 
5,804 

10 
2 
2 


Gaskets,  nsudurlan,  assorted .  .number. . 

Grappling  irons do 

Glands: 

Iron,  for  compound  p  lugs . .  .do 

Brass,  for  compound  plugs .  .do. . . , 
Insulating        compound       "Ozlte," 

gallons 

Junction  boxes: 

Grand number.. 

•    Triple do.... 

Single,  large do.... 

Single,  small do.... 

JointiuK  boxes: 

Multiple do.... 

Single do..., 

Jointers,  brass pounds.. 

Ladles,  steel,  4-inch number.. 

Lead,  pig pounds.. 

Lightning  arresters number. . 

Mallet«),  heavy,  4  by  6  inches do 

Marine  glue pounds.. 

Marline do 

Measuringdrums  and  frames.number. . 

Megaphones,  No.  2 do 

Mercury,  commercial pounds. . 

Mine  numbers number.. 

Navy  knives do 

Notes  on  electricity do.... 

Oil: 

Cylinder gallons.. 

Dynamo do.... 

Lubricating do 

Operating  boxes, new number.. 

Paraffin pounds.. 

Pencils number. . 

Plates,  loading  con nectionit,  VIII  and 

X sets.. 

Plug  switches number.. 

Red  lead pounds. . 

Resin do.... 

Riggers'  screws number. . 

Reading  microscopes do.... 

Resistance  boxes do.... 

Rope: 

Buoy,  cotton,  14  Inches  circumfer- 
ence  feet., 

Manila,  2  and  24  inches  circumfer- 
ence (1,000  feet  in  coil) coils.. 

Hemp,  lowering,  8  inches  (1,000  feet 
in  coil) coils.. 

Steel  wire,  |  inch  diameter... feet.. 
Rubber: 

Cement  ( 4  pound  boxes) .  .pounds. . 

Tubing,  soft feet.. 

Rings,  gland  packing pounds. . 

Stri  ps,  India  rubber,  |-inch ...  do ... . 

Sal-ammoniac do.... 

Shackles: 

Large,  anchor number., 

Small,  mine do.... 

Split  pine  for  shackles do.... 

Graduated  glasses do.... 

Split  keys  for  mine  cases do..., 

shellac,  dry pounds.. 

Soap,  coal-oil do 

SocketR,  mooring,  for  i-inch  steel  rope, 

number 

Solder,  special pounds., 

C-om  mon do ... , 

Sounding  lines,  A-*n<?li»  100  feet  each, 

number , 

Service  detectors  (circuit  detectors), 

number 

SiHtcr  hooks  for  anchors number. , 

Spirit,  wood gallons. 

Spirit  lamp number. 

Stands,  two-ring,  for  above do. . . 

SixMJDR,  mercury do 

Staples: 

Wire.small pounds. 

Iron, large do... 


6,827 
80 

644 

254 

860 

M 
924 
608 
686 


2,687 

89 

140 

8.428 

49 

12 

100 

1,481 

23 

106 

461 

656 

910 

U 

6 

Oh 

19 

77 

630 

812 

VIA 
8 
100 
199 
62 
26 
1 

9,472 


7 
84,000 

186 

7.144 

2481 

76 

860 

2,738 

2,987 

8,668 

81 

722 

IS 

110 

8,094 
40 


78 

18 

20 

9 

m 

170 
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Articles 


Quantity. 


Articles. 


Quantity. 


Stirrers*  glass number. 

Sulphate  of  copper pounds, 

Switch  boards,  new number, 

Stud  bolto: 

For  ground  mines do... 

For  ground-mine  buoys do. . . 

Syringes,  battery do... 

Tallow,  mutton pounds. 

Telephones: 

Boat  aervice,  complete number. 

Wall,  casemate do.., 

Testing  sets, portable do... 

Tool  boxes: 

A,  complete,  with  tools do. . , 

B,  complete,  with  tools do. . , 

C, complete, with  tools do... 

D,  oonn>lete,  with  tools do . . . 

Torpedo  Manuals,  1896 copies, 

Transits num^Mjr, 

Trucks,  steamboat do... 

Turks-head  collars: 

Large do.. 

Small do.., 


26 

680 

16 

11 

2 

25 

290 

44 
88 

9 

10 
26 
10 
88 
110 
4 
80 

1,026 
8,310 


Varnish: 

Asphaltum gallons.. 

French do 

Voltmeters do 

Vermilion  paint pounds. . 

Vises,  bencn,  large number.. 

Wash  basins,  agate do 

Washers: 

Brass  gland, new  pattern  .pounds. . 

Brass  gland,  old  pattern do — 

Lead,    for    torpedoes,     assorted 

number 

White  lead  In  oil number.. 

Wire: 

Kerite,  No,  12  loading  wire  .feet.. 

Kerite,  No,  16,  loading  wire .  .do. . . 

No.  19,  cotton  braided  ....pounds. 
Wrenches: 

Socket number. 

Socket,  levers  for do... 


16 

? 

16 
14 
27 

890A 
29i 

4,951 
500 

21,490 

74,000 

42i 

73 
151 


Tools  for  fitting  out  and  completing  tool  boxes. 


Backsaws number.. 

Brushes,  button do.... 

Chisels— 

CJold do.... 

Hnch do 

Dusters,  camp's  hair do 

Earth  plates do 

Files— 

6-inch  (small)  assorted do — 

14-inch,  flat,  bastard do 

6-inch,  flat,  bastard do 

Olue  pots,  small do 

Hammers- 
Riveting,  7-ounce  do 

Smith's,  31  pounds do 

BaU  pene,  bounce do 

Hatchets do 

Marline  spikes do 

Mallets,  small number.. 

Nippers,  small do — 

Oilers- 
Steel,  small do 

large do — 

Oilstones,  4  by  U  Inches do 

Pencils,  camm's  hair 


Pincers,    carpenter's,    10-inch,   num< 

ber 

Pliers- 
Small,  assorted number. 

Cutting,  8-lnch  button do . . . 

Rounanose do... 

Rules,  boxwood,  1-foot do. . . 

Round  drive  punches do... 

Scissors,  8-lncn do... 

Screw-drivers,  6-inch,  flat do. . . 

Screw-drivers,  small do... 

Shears.  10-lncn do... 

Soldering  coppers: 

Large do... 

Small do... 

Tapes,  metallic,  100  feet do. . . 

Tool  handles,  with  tools do. . . 

Vises,  hand,  6-inch do. . . 

Vises,  Stephens',  2-lnch  flat do. . . 

Wrenches: 

S do... 

T do... 

Monkey.  15-lnch do . . . 

Monkcy,6-inoh,eombination.do. . . 

Stillson's  18-inch do... 


40 

12 

119 

22 

8 

180 

120 

8 

9 

8 

10 
8 
49 

7 
13 

4 

41 
132 
28 
9 
70 


Of  the  total  number  of  stations  to  be  fitted  out,  all  but  four  have 
now  been  supplied  according  to  the  approved  lists. 

During  the  year  various  submarine  mining  materials  were  repaired 
at  the  depot  repair  shop  by  enlisted  men  of  the  Engineer  Battalion, 

Erincipally  electrical  instruments  and  a  large  number  of  circuit  regu- 
itor  plugs  received  here  from  the  various  localities. 
Four  hundred  and  three  extension  pieces  and  5,200  lead  washers 
were  also  made. 

Eight  thousand  feet  B.  M.  of  boards  were  used  in  making  packing 
boxes  for  the  various  shipments. 

Under  the  instructions  contained  in  General  Orders  No.  1,  headquar- 
ters Corps  of  Engineers,  United  States  Army,  February  14,  1898, 
officers  of  the  Corps  of  Engineers  in  charge  of  submarine  mining 
materials  at  the  various  fortifications  rendered  reports  of  their  semi- 
annual inspections  of  submarine  mining  materials  under  their  charge 
to  the  Chief  of  Engineers  United  States  Army.  These  reports  have 
been  referred  to  this  office  for  recommendations  and  remarks.  The 
reports  on  being  received  are  reviewed  and  recorded  and  returned  to 
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the  Chief  of  Engineers  United  States  Army.    During  the  fiscal  year 
35  were  received  and  acted  on  as  above. 

Tfjrpedo  TMjmuah. 

Under  the  instructions  from  the  Chief  of  Engineers  United  States 
Army,  March  9, 1901,  sent  to  all  officera  of  the  Corns  of  Engineers, 
torpedo  manuals  of  tne  various  editions  were  tumea  into  the  depot 
from  officers  of  the  Corps  of  Engineers  and  others  to  whom  they  were 
originally  issued  by  this  office  for  personal  or  professional  use.  Soon 
after  date  of  these  instructions  manuals  were  received  at  this  office 
daily,  and  at  the  close  of  the  present  fiscal  year  only  a  very  limited 
number  remained  outstanding.  Considerable  work  was  entailed  in 
attending  te  the  correspondence  with  officers  and  others,  and  the  num- 
ber of  communications  exchanged  in  the  calling  in  of  these  manuals 
exceeded  400.  On  June  3,  1901,  a  detailed  report  was  submitted  to 
the  Chief  of  Engineers  United  States  Army,  showing  numbers  of 
copies  received  and  numbers  of  copies  still  outstanding.  June  4, 1901, 
100  copies  of  the  torpedo  manual,  edition  of  1898,  were  expressed  to 
the  Chief  of  Engineers  United  States  Army. 

Tai'pedo  experimenta. 

A  barrel  of  red  vaseline  was  purchased  under  proposals,  and  was 
used  for  experimental  purposes  with  a  view  of  adopting  it  as  a  substi- 
tute for  insulating  compound,  now  in  use  in  the  present  torpedo 
system. 

Several  models  of  new  types  of  circuit  regulator  plugs  were  made, 
and  some  of  them  have  been  experimented  with. 

Drawings  of  a  new  pattern  cut-off  box  and  new  pattern  single  and 
multiple  jointing  boxes  were  prepared  by  the  officer  in  charge  of  tor- 
pedoes for  harlK)r  defense  and  experiments  with  the  same.  Two  of 
each  of  these  boxes  were  ordered  from  three  prominent  manufacturers 
having  facilities  to  turn  out  this  class  of  work  and  delivered  here  in 
March,  1900.  All  these  samples  are  now  before  the  Board  on  the 
existing  torpedo  system. 

Minor  repairs  have  been  made  to  the  engineer  wharf,  used  for  tor- 
pedo experiments,  and  four  dock  piles  were  replaced  during  the  year. 

The  two  steamers,  BuahneU  and  the  Dyne^  also  the  naphtha  launch, 
have  been  repaired  from  time  to  time  during  the  year.  The  Dyne  was 
painted. 

6.   RoAD-MaXINO  MaGHINZBT  VOB  PHILIFFINS  ISLAin)B. 

November  8, 1900,  instructions  were  received  from  the  Chief  of 
Engineers  United  States  Army  to  purchase  materials,  in  open  market 
if  necessary,  as  promptly  as  possible,  as  called  for  by  a  requisition 
from  Capt.  John  Bidole,  Corps  of  Engineers,  United  States  Army, 
chief  engineer  Division  of  the  Philippines,  at  Manila,  P.  I. 

This  requisition  was  based  upon  materials  required  for  road  and 
bridge  building  in  the  Philippines,  such  as  steam  and  hand  pile  drivers, 
pile-driver  scows,  road  rollers,  road  scrapers,  road  plows,  dump 
wagons,  dump  carts,  and  an  assortment  of  working  tools  ana  imple- 
ments, blacksmiths  and  machinists'  tools. 

For  the  purchase  of  these  materials  an  allotment  of  $100,000  waa 
made  by  the  Philippine  Commission  from  public  civil  funds,  and  depoB- 
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ited  to  the  credit  of  the  officer  in  charge  of  the  engineer  depot,  with 
the  assistant  treasurer,  New  York  City.  As  disbursements  were  made 
accounts  for  these  funds  were  rendered  to  the  Auditor  for  the  Phil- 
ippine Archipelago  and  island  of  Guam. 

The  matter  of  procuring  the  supplies  was  taken  into  hand  imme- 
diately on  receipt  of  the  above  instructions.  The  depot  quartermaster, 
New  1  ork  City,  was  consulted  about  the  receipt  and  transportation  of 
the  materials  as  delivered  to  him  by  the  various  manufacturers  and 
dealers. 

Competition  of  from  three  to  ten  days  was  secured  on  very  nearly 
all  the  articles  purchased. 

The  first  deliveries  of  articles  ordered  were  made  as  early  as  Novem- 
ber 14,  1900,  six  days  after  receipt  of  instructions.  By  December  2, 
1900,  nearly  three-fourths  of  the  articles  called  for  were  on  board  the 
steamship  Richmond  Castle^  which  sailed  the  same  day  from  New 
York  Harbor. 

Pile-driver  scows  and  steam  and  hand  pile  drivers  not  being  in  the 
market,  they  were  ordered  from  reputable  makers,  and  delivery  of 
these  was  accomplished  in  three  weeks  from  receipt  of  order.  Scows 
and  pile  drivers  were  delivered  knocked  down,  in  order  to  take  up  as 
little  space  as  possible.  Pile  drivers  were  fitted  out  with  all  necessary 
appliances  and  tools.  The  gross  weight  of  pile  drivers,  with  their 
outfits,  was  110  tons. 

Early  in  January,  1901,  the  delivery  of  the  remaining  articles  was 
completed  and  taken  on  board  the  steamship  Lowther  Castle.  Among 
this  last  instalment  there  were  100  3-ton  road  rollera. 

Under  instructions  from  the  Chief  of  Engineers  United  States 
Army,  of  January  11, 1901,  a  detailed  report  of  all  materials  pur- 
chased from  the  allotment  mentioned  was  prepared  and  forwarded  for 
the  information  of  the  honorable  Secretary  of  War.  This  report  con- 
tained a  complete  list  of  all  the  materials  ordered  and  that  have  been 
actually  shipped.    The  following  is  a  copy  of  this  detailed  report: 

Detailed  report  of  the  shipment  of  road-making  machinery  to  the 
Philippine  Islands  in  relation  to  compliance  with  instructions  of 
November  7, 1900,  received  November  8,  1900,  to  purchase  in  open 
market  if  necessary,  as  promptly  as  possible,  and  to  turn  over  to  the 
Quartermaster's  Department  for  shipment  to  Capt.  John  Biddle,  Corps 
of  Engineers,  chief  engineer  Division  of  the  Philippines,  at  Manila, 
P.  I.,  certain  engineermg  supplies.  These  supplies  were  as  follows, 
and  were  delivered  to  stumers  and  on  dates  as  indicated: 


List  of  articles  shipped. 

Designa- 
tions. 

BvS.8. 
Rienmond 

Castle, 
sailed  Dec. 

2,1900. 

By8.S. 

Gleneak, 

sailed  Dec. 

28,1900. 

ByS.8. 
Lowther 
Ca.stle, 
sailed  Jan. 
26, 1901. 

Date  of 
delivery 
to  steam- 
ers. 

Machinerv oil.  in  fi-flriillon  cftns a. .....t 

Gallons... 

Numher.. 
do.... 

100 

7 
8 

15 
5 
20 
20 
8,600 
6,976 

1900. 
Nov.  14 

Transits: 

liig^ht  monntAin » ^^ 

Nov.  16 

Do 

Nov.  21 

Levels: 

Engineers,  "Y" 

do.... 

Nov.  16 

Do 

do.... 

Nov.  21 

steel  chains,  measuring  100  feet 

do.... 

1 

Nov.  16 

Level  rods,  N.  Y .T 

do.... 

! 

Nov.  21 

Shovels,  D.  H,  No.  2,  round  point 

do.... 

Nov.  17 

Do.'. .' '. 

do.... 

Nov.  24 

Do 

do.... 

5,928 



Dec.  14 

a  No  competition  secured. 
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Liflt  of  articles  sliipped. 


Designa- 
tion. 


By  S.  S. 
Richmond 

Ca&tle, 
sailed  Dec. 

2,1900. 


By  8.  8. 

Olencsk, 

sailed  Dec 

28,1900. 


By  8.  8. 

Lowther 

Castle, 

sailed  Jan. 

26,1901. 


Dates  of 
delivery 
tosteam- 


Files.  assorted  (Kearney  <&  Foot) 

'File  handles,  for  above  files 

Handles  for  picks 

Cut  nails,  12-penny weight  (100-pound  kegs) 

Blacksmiths'  tools  (20  pieces  to  set) 

Macliine  bolts,  |-lnch  by  16-inch,  with  nuts. 
Screw  plates,  i-inch  to  ^V-^c^*  complete, 

with  taps  and  dies,  and  extra  sets  of  taps 

and  dies,  and  box  for  each  set 

Do 

Platinum  fuses,  lO-footwire,  D.8 

Cotton  safety  fuses 

Swage  blocks.  No.  1, 124  by  44  inches 

Stands  for  the  above  swage  blocks 

Ship  augers,  with  handles,  assorted 


Dozen . . 
....do.. 
Number 
Kegs  ... 

Sets  

Number 
Sets  .... 


Hammers,  carpenters',  assorted 
Plows,  right  band,  No.  106, 


Do. 


complete. 


Wheelbarrows,  wooden,  complete  . 
Damp  carts,  contractors* ,  light 

Do". 


Wagons,  dump,  4-wheeled,  complete. 


Scrapers,  with  steel  bowls  and  2  runners . . . . 

Scrapers,  with  steel  bowls  and  without  run- 
ners. 

Wheel  scrapers.  No.  2,  complete 

Scows,  for  pile  drivers,  knocked  down,  com- 
plete with  all  materials  needed  forassem- 


... .do- 
Number  . 

Feet 

Number. 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 

do... 

....do... 
....do... 


.do... 
.do... 


Steam  pile  drivers,  complete  with  7  tool 
boxes  with  tools,  and  7  outfits  of  supplies 
to  operate  these  pile  drivers,  and  extra 
parts  for  engines  and  boilers. 
Wooden  tackle  blocks: 

8-inch  (sets  of  3) 

10-inch  (sets  of  3) , 

12-inch  (sets  of  3) 

6-inch  (sets  of  8) 

14-inch  (sets  of  8) 

Crowbars,  pinch-point,  light 

Do 

Do 


.do. 


Crowbars,  wedge-point,  light 

Grindstones,  complete  with  frames , 

Augers,  carpenters',  assorted 

Handles  for  above  augers 

Drawing  knives,  carpenters' ,  8-inch , 

Crosscut  saws,  26-inch 

Ripsaws,  28-inc.h 

Framing  squares,  steel,  2  inches  wide , 

Oilstones: 

Arkansas 

Washita 

Lily  white 

Wrencnes,  monkey,  assorted 

Handles  for  quarry  hammers 

Harness,  single,  for  dump  carts  a 

Do 

Do 

Quarry  hammers,  assorted 

Do 

Machine  bolts,  finch  by  13  inches,  with  nuts. 

Do 

Scow  pile  drivers,  complete,  with  2  outfits 

of  supplies  to  operate  these  pile  drivers. 
Hand  pile  drivers,  complete,  with  6  outfits  of 

supplies  to  operate  these  pile  drivers. 
Rosa  rollers  (3-ton  rollers),  reversible,  com- 
plete. 
Road  rolleiB,  same  as  above 

Do 

Whiflletrees 

Yokes 

Clevises 


Sets 

do... 

do... 

do... 

do... 

Number . 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 


.....do... 

do... 

do... 

....do... 
....do... 

Sets 

do... 

....do... 
Number. 

do... 

....do... 
.....do... 
....do... 


.do. 
.do. 


....do... 
....do... 

Sets 

Number . 
....do... 


410 

84 

11,000 

250 

100 

8,000 

10 


19,600 
10,000 
100 
100 
100 
825 
100 


2,000 
78 
10 


16 


100 


90 

20 

10 

70 

10 

100 

800 

400 

800 

80 

400 

400 

225 

100 

60 

100 

25 

25 
80 
50 
900 
2 
10 


100 

550 

2,850 

900 


40 


100 


40 

26 
35 
812 
200 
250 


1900. 
Nov.  17 

Do. 

Do. 
Nov.  19 
Nov.  20 

Do. 
Dec.  1 


Dec.  15 
Nov.  28 

Do. 
Nov.  24 

Do. 
Nov.  28 

Do. 
Nov.  26 
Dec.  22 
Nov.  28 

Do. 
Nov.  22 
Dec.  12 
Nov.  22 
Dec.  12 
Nov.  26 
Do. 

Do. 
Dec  18 


Dec  26 


Nov.  22 

Do. 

Do. 
Nov.  24 

Do. 
Nov.  22 
Nov.  24 
Nov.  20 
Nov.  24 
Nov.  22 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Nov.  28 

Do. 
Nov.  22  ■ 
Dec  20 
Nov.  28 
Nov.  28 
Nov.  20 
Dec.  1 
Dec.  26 

Do. 

Dec.  27 
1901. 
Jan.  18 
Jan.  19 
Jan.  12 
Jan.  2 
Do. 


a  No  competition  secured. 

All  the  materials  shipped  were  properly  selected  and  ordered  within  ten 
days  from  receipt  of  instructions,  and  all  of  them  were  turned  over  to  the 
Quartermaster's  Department  in  less  than  two  months'  time  thereafter. 
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The  receipt  of  this  report  was  acknowledged  in  a  letter  from  the 
War  Department,  of  which  the  following  is  a  copy: 

Wab  Depabtmsnt,  Office  of  the  Secretary, 
Division  of  Insular  Affairs, 

Washington,  D.  C,  February  7,  1901. 
General:  I  have  the  honor  to  acknowled^  the  receipt  of  the  detailed  report  of 
the  shipment  of  road  machinery  for  the  Phihppine  Islands,  submitted  to  the  Secre- 
tary of  War  by  your  indorsement  of  January  29,  1901. 

The  report  was  read  at  length,  with  much  interest,  by  the  Secretary,  who  directs 
me  to  inform  you  of  his  appreciation  of  the  prompt  and  workmanlike  completion  of 
the  duty  intrusted  to  your  de^rtment,  which  reflects  credit  upon  yourself  and  sub- 
ordinates, Major  Knight  and  First  Lieutenant  Howell. 

Very  respectfully,  Clarence  R.  Edwards, 

Lieut,  Col.  47th  Infty.,  U,  S.  F., 

Acting  Asst.  AdjiUant-Oeneral. 
To  Brig.  Gen.  John  M.  Wilson, 
Chief  of  Engineers,  U,  S.  Army, 

From  the  allotment  of  1100,000  made  for  these  purchases  the  sum  of 
$87,982.70  was  actually  expended,  the  balance  of  funds,  $12,017.30, 
in  hand  after  payments  have  been  made  for  all  materials  shipped,  was 
transferred  June  17,  1901,  to  Mr.  James  G.  Jester,  disbursing  agent, 
Philippine  revenues,  Washington,  D.  C. 

StcUement  of  funds, 
I.  Enqineeb  Depot  at  WnjLBTS  Point,  N.  Y. 

Fiscal  year  1899. 

July  1,  1900,  balance  unexpended $1,350.00 

June  30,  1901,  amount  expended  during  fiscal  year 1,350.00 

n.  Engineer  Depot  at  Willets  Point,  N.  Y. 

Fiscal  year  1900. 

July  1,  1900,  balance  unexpended $753.09 

Auguste,  1900,  turned  into  the  Treasury $333.17 

June  30,  1901,  amount  expended  during  fiscal  year 419. 92 

753.09 

in.  Engineer  Depot  at  Willets  Point,  N.  Y. 

Congress  appropriated  for  the  fiscal  year  ending  June  30,  1901 — 

1.  For  incidental  expenses  of  depot  (incidentals) $5, 000. 00 

2.  For  purchase  of  materials  for  use  of  United  States  Engineer  School 

and  instruction  of  engineer  troops  (materials) 1, 500. 00 

3.  For  purchase  and  repair  of  instruments  (instrumente) 3, 000. 00 

4.  For  library  of  the  United  States  Engineer  School,  for  pur(*hase  and 

binding  of  professional  works  of  recent  date  treating  ot  military  and 

civil  engineering  (library) 600.00 

Total 10,000.00 

Of  this  there  has  been  expended  and  pledged — 


Expended. 

Pledged. 

Total. 

1.  For  incidental  expenses  of  depot  (incidentals) 

94,666.  GO 

1.600.00 
2,071.12 

186.69 

S331.i8 

$4,996.08 

2.  For  purchase  of  materials  for  use  of  United  St*ites  Engineer 

School  and  instruction  of  engineer  troops  (materials) 

8.  For  purchase  and  repair  of  instruments  (instrumentH) 

1,500.00 

928.75 
361.95 

2,999.87 

4.  For  library  of  the  United  States  Engineer  School,  for  purchase 
and  binding  of  professional  works  of  recent  date  treating  of 
Tnilitary  anfl  c<vil  englneerfng  (lihmry) ^ ,-_,,,--. 

487.64 

Total 

8,373.41 

1,612.18 

9, 985.  .'19 

Ba1an(M)  anexnended.  to  be  turned  into  the  Trfuuniry 

14  41 
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lY.  Torpedoes  fob  Habbob  Defense. 

The  following  allotments  from  the  above  appropriation  were  made 
from  time  to  time  and  are  available  until  expendea: 

1.  Act  March  8, 1899,  for  torpedo  experiments: 

July  1,  1900,  balance  unexpended $2,715.76 

June  30,  1901,  amount  expended  during  fiscal  year 822.04 

July  1, 1901,  balance  unexpended 1,893.72 

Julyl,  1901,  outstanding  habilities 85.00 

July  1, 1901,  balance  available 1,808.72 

2.  Act  March  3, 1899,  for  purchase  of  designated  daases  of  torpedo  mate- 

rial: 

Julyl,  1900,  balance  unexpended 22,522.45 

June  30, 1901,  amount  expended  during  fiscal  year 22,522.45 

3.  Act  May  25, 1900,  for  purchase  of  submarine  mining  materials,  etc. : 

July  13,  1900,  amount  allotted 16,500.00 

June30,  1901,  amount  expended  during  fiscal  year 13,352.97 

Julyl,  1901,  balance  unexpended 3,147.03 

Julyl,  1901,  outstanding  liabilities 224.75 

Julyl,  1901,  balance  available 2,922.28 

4.  Act  March  1, 1901,  for  purchase  of  submarine  mining  materials,  etc: 

April  19,  1901,  amount  allotted. 17,000.00 

June  1, 1901,  amount  withdrawn 700.00 

July  1, 1901»  balance  available 16,300.00 

V.  Equipment  of  Engineeb  Tboofs. 

Ftscal  year  1900, 

!•  Act  March  8, 1899,  for  "Instruments,  etc:" 

Julyl,  1900,  balance  unexpended $811.70 

June  30, 1901,  amount  expended  during  fiscal  vear $782. 10 

June  30,  1901,  amount  withdrawn  during  fiscal  year 29. 60 

811. 70 

2.  Act  March  3,  1899,  for  '*  Fitting  out  poonton  trains:" 

Julyl,  1900,  balance  unexpended 906.91 

June  30,  1901,  amount  expended  durii^  fiscal  vear $904. 09 

June  30,  1901,  amount  withdrawn  during  fiscal  year 2. 82 

906.91 


FitcoH  year  1901. 

3,  Act  May  26, 1900,  for  "Instruments,  intrenching  tools,  etc:" 

IVom  the  above  appropriation  the  following  allotments  have  been 
made  from  time  to  time  durine  the  fiscal  year  to  fill  requisitions 
for  instrument,  drawing  materials,  photographic  supplies,  mtrench- 
ing  tools,  etc.,  for  use  of  engineer  troops  serving  in  our  island  pos- 
sessions and  for  the  use  of  exploring  expeditions  in  Alaska,  viz: 

August2,  1900,  amount  allotted $2,000.00 

September  17,  1900,  amount  allotted 1,000.00 

April  2,  1901,  amount  allotted 2,000.00 

M^y  10,  1901,  amount  allotted 500.00 

June  5,  1901,  amount  allotted 2,600.00 
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3.  Act  May  26, 1900,  for  "  Instruments,  intrenching  tools,  etc." — Cont'd. 

June  12,  1901,  amount  allotted $300.00 

June  13,  1901,  amount  allotted 2,600.00 

June  30,  1901,  total  of  allotments $11,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 6, 311. 13 

July  1,  1901,  balance  unexpended 6,688.87 

July  1,  1901,  outstanding  liabilities 6,688.04 

July  1,  1901,  balance  available  to  be  turned  into  the  Treasury .83 

4.  Act  May  26,  1900,  for  "Completing  ponton  trains:" 

Under  date  of  March  1, 1901,  the  following  allotments  were  made  for 
the  purchase  of  four  forse  and  battery  wagons  from  the  Ordnance 
Department,  and  for  tools,  etc.,  to  complete  in  all  respects  three 
divisions  of  advance  train  and  three  divisions  of  reserve  train 
equipage: 

March  1,  1901,  amount  allotted $6,750.00 

May  23,  1901,  amount  allotted 1,600.00 

June30,  1901,  total  of  allotments 8,250.00 

May  20,  1901,  amount  withdrawn  to  make  transfer 
of  funds  to  the  Ordnance  Department  in  payment 
for  four  forge  and  battery  wagons 4, 916. 70 

Jane  30, 1901,  amount  expended  during  fiscal  year. .      1, 707. 29 

6,623.99 

July  1,  1901,  balance  unexpended 1,626.01 

July  1,  1901,  outstanding  liabilities 1,619.55 

July  1, 1901,  balance  available  to  be  turned  into  the  Treasury 6. 46 

VI.  Preservation  and  Repair  op  Fortifications. 

Under  date  of  April  24, 1900.  the  sum  of  |1,000  was  allotted  for  the 
purchase  of  hygrometers  and  thermometers  for  use  at  artillery  posts. 

July  1,  1900,  balance  unexpended $424.16 

June  30,  1901,  amount  expended  during  fiscal  year $9. 10 

June  30,  1901,  amount  withdrawn  during  fiscal  year 415. 06 

424. 16 

Vn.  Appropriation  "Philippinb  Commission,"  Act  1. 

Under  date  of  November  17,  1900,  the  following  funds  were  depos- 
ited with  the  assistant  treasurer  United  States,  New  York,  N.  Y.,  to 
the  credit  of  the  officer  in  charge  of  the  engineer  depot,  for  purchase 
of  materials  for  road  construction  in  the  Philippines,  viz: 

Public  civil  funds  United  Slates  military  government  of  (he  Philippines. 

November  17,  1900,  amount  assigned $100,000.00 

June30,  1901,  amount  expended  to  end  of  fiscal  year 67,982.70 

June  17,  1901,  balance  unexpended 12,017.30 

June  17,  1901,  amount  tranaerred  to  disbursing  agent  Philippine  reve- 
nues, Washington,  D.  0 12,017.30 

NEW  APPROPRIATIONS. 

I.  The  following  items  have  been  appropriated  for  the  engineer 
depot  at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending  June  30, 
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1902,  except  item  5,  which  is  available  until  expended,  by  the  act 
approved  March  2,  1901,  and  assigned  to  me  for  disbursement: 

1.  For  incidental  expenses  of  depot  (incidentals) $5,000.00 

2.  For  purchase  of  materials  for  use  of  United  States  Engineer  School, 

and  for  instruction  of  engineer  troops  and  for  travel  expenses  of 

officers  (materials) i 1,500.00 

3.  For  purchase  and  repair  of  instruments  ( instruments) 3, 000. 00 

4.  For  library  of  United  States  Engineer  School;  for  purchase  and  bind- 

ing of  professional  works  of  recent  date  treating  of  military  and  civil 
engineering  (library) 500.00 

5.  For  an  addition  to  the  buildinjr  containing  the  collection  of  engineer- 

ing models  used  for  illustration,  and  the  library  of  the  United'Statea 

Engineer  School,  to  be  awtUable  until  expended 12,000.00 

Total 22,000.00 

n.  The  following  allotments  from  the  appropriation  for  equipment 
of  engineer  troops,  1902,  act  of  March  2,  1901,  have  been  assigned  to 
me  for  disbursement  by  the  Chief  of  Engineers,  United  States  Army, 
viz: 

1.  For  instruments,  intrenching  tools,  drawing  materials,  etc.,  for  fiscal 

year  1902 $3,000.00 

2.  For  completing  ponton  trains;  assorting,  repairing,  and  assembUng 

wagons  of  old  ponton  equipage 6,000.00 

Total 9,000.00 

ESTIMATES.^ 

I.  There  will  be  required  for  the  fiscal  year  ending  June  30, 1903, 
the  following  for  the  engineer  depot  at  Willets  Point,  N.  Y. : 

1.  For  incidental  expenses  of  the  depot,  including  fuel,  lights,  chemicals,  sta- 

tionery, hardware,  extra-duty  pay  to  soldiers  necessarily  employed  for 
periods  not  less  than  ten  days  as  artificers  on  work  in  addition  to  and  not 
strictly  in  the  line  of  their  military  duties,  such  as  carpenters,  black- 
smiths, draftsmen,  printers,  lithographers,  photographers,  engine  drivers, 
telegraph  operators,  teamsters^  wheelwrights,  masons,  machinists,  paint- 
ers, oveiBeers,  laborers;  repairs  of  and  for  materials  to  repair  public 
buildings;  machinery,  and  unforseen  expenses $5,000 

2.  For  the  puit^hase  of  materials  for  use  of  United  States  Engineer  School  and 

for  instruction  of  engineer  troops  at  Fort  Totten,  Willetts  Point,  iu  their 
special  duties  as  sappers  and  miners;  for  land  and  submarine  mines, 
pontoniers,  torpedo  arill,  and  signaling,  and  for  travel  expenses  of  officers 
on  journeys  approved  by  the  Chief  of  Engineers  and  made  for  the  pur- 
pose of  instruction;  provided,  that  the  traveling  expenses  herein  pro- 
vided for  shall  be  in  lieu  of  mileage  or  other  allowances 3, 500 

3.  For  purchase  and  repair  of  instruments,  to  be  issued  to  the  Corps  of  En- 

gineers and  to  officers  detailed  and  on  duty  as  acting  engineer  officers,  for 

use  on  public  works  and  surveys 3, 000 

4.  For  purchase  and  binding  of  professional  works  of  recent  date,  treating  of 

mflitary  and  civil  engineering  and  kindred  scientific  subjects,  for  library 

of  United  States  Engineer  School 500 

5.  For  one  railroad  outfit,  consisting  of  1  mile  of  track,  one  locomotive,  and 

two  small  freight  cars  of  standard  size,  for  instruction  of  engineer  troops 
in  railroad  construction  and  in  the  handling  of  locomotive  engines,  and 
accessories  neoessery  to  install  and  to  operate  this  plant • 10,000 

Total 22,000 

*For  estimates  for  the  fiscal  year  1902-1903  submitted  by  the  Chief  of  Enffineers, 
as  revised  to  meet  the  new  conditions  resulting  from  the  removal  of  the  United  States 
Engineer  troops  and  school  from  Willets  Point,  N.  Y.,  see  pages  42-43. 
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The  following  explanation  is  submitted  as  to  the  increase  made  under 
Paragraph  I,  item  2,  over  the  amount  appropriated  in  the  last  act  of 
Congress  making  appropriations  for  the  engineer  depot  at  Willets 
Point,  N.  Y.,  and  as  to  item  5,  asking  $10,000  for  a  railroad  outfit, 
viz: 

Item  2.  Instruction  of  the  troops  is  required  in  mechanical  trades 
in  the  care  and  management  of  steam  plants,  doating  and  fixed,  and  in 
bridge  and  railroad  work,  using  materials  of  standard  size  to  habituate 
the  men  in  the  handling  of  heavv  materials  and  in  road  work.  This 
instruction  has  not  been  given  fully  in  the  past,  and  to  permit  it  the 
appropriation  for  this  item  should  be  increased  to  the  figure  given. 

Item  6.  It  is  very  important  that  facilities  be  afforded  for  instruction 
in  railroad  construction  and  in  the  handling  of  locomotive  engines,  a 
branch  of  instniction  to  which  great  attention  is  paid  in  foreign  serv- 
ices. A  railroad  outfit,  as  specified  above  under  item  5,  is  desired  to 
fulfill  properly  the  duties  outlined,  and  it  is  earnestly  hoped  that  an 
appropriation  will  be  made  for  its  purchase. 

II.  There  will  be  required  for  the  investigation  of  points  still 
unsettled  in  the  submarine  mining  service,  lor  the  purchase  of 
materials  as  are  necessary  therefor,  and  for  incidental  labor  connected 
with  the  carrying  on  of  experiments,  the  following: 

1.  For  continuing  torpedo  experiments  at  Willets  Point,  N.  Y., 
$5,000.     This  appropriation  to  be  available  until  expended. 

Remark  under  Paragraph  II,  item  1:  At  the  end  of  the  fiscal  year 
$1,808.72  remain  available  of  the  allotment  of  $5,000  made  by  the 
Chief  of  Engineers,  United  States  Army,  April  5,  1899,  and  it  is 
probable  that  this  balance  will  be  expended  before  the  end  of  the  fiscal 
year  ending  June  30,  1902. 

It  is  recommended  that  the  need  of  an  additional  allotment  be  con- 
sidered when  another  appropriation  for  "Toipedoes  for  harbor 
defense"  is  asked  for. 

W.  M.  Black, 
Major^  Corps  of  Migimsers^  U.  o.  A. 

lAst  of  contracts  in  force  during  the  year. 

1.  For  cut-out  boxes: 

Name  of  contractor:  The  Koberts  Machine  Company,  College ville,  Fla. 

Date  of  contract:  May  22,  1900. 

Date  of  approval:  June  4,  1900. 

Time  of  commencement:  June  15,  1900. 

Contract  completed:  August  25,  1900. 

2.  For  four  kinds  of  junction  boxes  and  extra  bolts  and  clamps: 

Name  of  contractor:  Charles  E.  Ellicott,  Canton,  Md. 
Date  of  contract:  May  25,  1900. 
Date  of  approval:  June  11,  1900. 
Time  of  conmiencement:  June  23,  1900. 
Contract  completed:  January  5,  1901. 

3.  For  four  kinds  of  jointins  boxes  and  extra  binding  screws: 

Name  of  contractor:  Western  Electric  Company,  Chicago,  lU. 

Date  of  contract:  May  31,  1900. 

Date  of  approval:  July  2,  1900. 

Date  of  commencement:  July  14,  1900. 

Contract  completed:  August  27,  1900. 

4.  For  159  cast-iron  torpedo  anchors,  each  weighing  3,000  pounds: 

Name  of  contractor:  Chattanooga  Car  and  Foundry  Company,  H.  Clay  Evans, 

proprietor. 
Date  of  contract:  October  15,  1900. 
Date  of  approval:  November  1,  1900. 
Date  of  commencement:  November  12,  1900. 
Contract  completed:  December  27,  1900. 
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OPERATIONS  OF  THE  ENGINEER  DEPARTMENT  IN  THE  PHILIPPINES. 


REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS,  FOR  THi. 
FISCAL  YEAR  ENDING  JUNE  SO,  1901. 


Headquarters  Division  of  the  Philippines, 

Office  Chief  Engineer  of  the  Division, 

McmUa^  P.  /.,  August  17^  1901. 
General:  I  have  the  honor  to  submit  the  following  report  on  the 
operations  of  the  Engineer  Department  in  the  Philippines  for  the  fiscal 
year  ending  June  30,  1901. 

The  officers  in  charge  of  the  Engineer  Department,  Division  of  the 
Philippines,  have  been  Capt  (now  Major)  Jonn  Biddle,  Corps  of  Engi- 
neers, to  April  28,  1901.     From  that  date  until  the  end  of  the  fiscal 
year  I  have  been  in  charge. 
There  have  been  on  duty  in  this  office  the  following  officers: 

First  Lieut  Frederick  W.  Altstaetter,  Corps  of  Engineers,  to  January  22,  1901.  • 

Capt.  C.  F.  O'Keele,  Thirty-sixth  Infantry,  U.  S.  v.,  all  the  year  as  photographer. 

First  Lieut.  Alvin  R.  Baskette.  Thirty-seventh  Infantry,  U.  S.  V.  (now  first  lieu- 
tenant. Third  Infantry,  U.  8.  A.),  on  duty  since  January  9,  1901,  in  charge  of  the 
filling  of  requisitions  and  shipment  of  engineer  supplies. 

Second  Lieut.  George  E.  Stewart,  Nineteenth  6uantry  (now  first  lieutenant.  Fif- 
teenth Infantry) ,  in  charge  of  the  map  department  since  July  20,  1900. 

At  the  headquarters  of  the  department  of  northern  Luzon,  Capt. 
George  A.  Zinn,  Corps  of  Engineers,  has  been  on  duty  as  engineer 
officer  since  September  6,  1900. 

At  the  headquai'ters  of  the  department  of  southern  Luzon,  First 
Lieut.  John  C.  Oakes,  Corps  of  En^neers,  acted  as  engineer  officer  to 
May  23, 1901,  and  since  that  date  First  Lieut.  Sherwood  A.  Cheney  has 
so  acted. 

Capt.  C.  W.  Meade,  Thirty-sixth  Infantry,  U.  S.  V.,  has  been  in 
charge  of  the  department  of  public  works  and  of  the  water  supply  of 
the  city  of  Maniui  to  September  6, 1900,  since  which  date  First  Lieut. 
Lytle  Brown,  Corps  of  Engineers  (second  lieutenant  to  February  2, 
1901),  has  been  in  charge. 

1.  FiBST  Battalion  of  Engineers. 

The  organization  of  this  battalion  was  effected  under  authority  con- 
tained in  the  following  order: 

General  Orders,  )  Headquarters  or  the  Asbcy, 

V  Adjutant-General's  Office, 

No.  22.  J  Washington,  February  S6, 1901. 

The  following  orders  of  the  Secretary  of  War  are  published  for  the  information  and 
government  of  all  concerned: 

Under  the  requirements  of  section  1  of  the  act  approved  February  2,  1901,  "to 
increase  the  efficiency  of  the  permanent  military  establishment  of  the  United  States," 
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which  provides  that  the  enlisted  force  of  the  Corps  of  Engineers  shall  consist  of  one 
band  and  three  battalions  of  four  companies  each,  etc.,  the  following  organization  is 
prescribed  and  will  be  effected  without  unnecessary  delay: 

The  First  Battalion,  to  consist  of  Companies  A,  fi,  C,  and  B,  will  be  organized  at 
Manila,  Philli>pine  Islands,  under  the  command  and  direction  of  such  officer  of  the 
Corps  of  Engineers  on  duty  in  the  Division  of  the  Philippines  as  the  commanding 
general  of  the  division  may  designate. 

The  designations  of  the  present  Companies  E,  C,  and  D  of  the  Battalion  of  Engi- 
neers will  be  chansed  as  follows: 
Company  £  to  Company  C. 

Recruiting  will  be  at  once  commenced  for  the  new  companies  to  be  oiiganized,  and 
battalion  commanders  are  authorized  to  transfer  to  them  enlisted  men  of  the  old  com- 
panies when  in  their  opinion  such  transfers  would  be  in  the  interests  of  the  service. 
All  such  transfers  will  oe  promptly  reported  to  the  Adjutant-General  of  the  Army. 

The  companies  composing  the  first  and  second  battalions  will,  by  authority  of  the 
President,  consist  of  the  maximum  strength  authorized  by  the  act,  namely:  One  first 
sergeant,  1  quartermaster-seiigeant,  2  musicians^  2  cooks,  12  sergeants,  18  corporals, 
64  first-class  privates,  and  64  second-class  privates  each.  The  new  companies  com- 
posing the  Third  Battalion  will  be  organized  with  the  minimum  strength  authorized, 
viz:  One  first  sergeant,  1  quartermaster  sei^eant,  2  musicians,  2  cooks,  8  sergeants, 
10  corporals,  38  firstrclass  privates,  and  38  second-class  privates. 

Officers  will  be  assigned  to  the  battalion  in  orders  hereafter. 

By  command  of  Lieutenant-General  Miles: 

H.  0.  CoRBiN,  AdjutarU-OenerdL 

Under  the  provisions  of  this  order  Maj.  Clinton  B.  Sears,  Corps  of 
Engineers,  was  designated  to  command  the  battalion  by  the  following 
order: 

General  Orders,  \  Headquarters  Division  of  the  Philippines, 

No.  79.  /  Manila,  P.  /.,  Apnl  S6,  1901, 

Under  the  provisions  of  General  Orders,  No.  22,  current  series,  Headquarters  of  the 
Army,  Maj.  Clinton  B.  Sears,  Corps  of  Engmeers,  United  States  Armv,  is  designated 
to  command  the  First  Battalion,  Corps  of  Engineers,  and  to  direct  the  organization 
of  the  same  as  contemplated  therein.  He  will  submit  to  these  headquarters  a  general 
scheme  for  effecting  the  oi^ganization,  taking  into  consideration  the  present  condition, 
distribution  of  duties,  and  needs  of  the  service. 
By  command  of  Major-General  MacArthur: 

Thomas  H.  Barry, 
Brig.  Qm,,  U.  8,  F.,  Chief  of  SUxff. 

Previous  to  the  submission  of  the  general  scheme  called  for  in  this 
order  the  following  order  and  letter  were  received: 

Special  Orders,  ^  Headquarters  of  the  Army, 

[■  Adjutant-General's  Office, 

No.  65.         J  Washington,  March  8,  1901. 

[Extract.] 

•  •««**« 

10.  By  direction  of  the  Secretary  of  War  the  following-named  officers  of  the  Corps 
of  Engineers  are  assigned  to  the  oattalions  and  companies  of  engineers  hereinafter 
designated,  now  being  organized  under  the  requirements  of  General  Ordera,  No.  22, 
February  26,  1901,  from  this  office: 

Company  A, — Capt.  John  Biddle,  First  Lieut  John  C.  Oakes,  Second  Lieut.  Clar- 
ence 0.  Sherrill. 

Company  B. — Capt.  George  A.  Zinn,  First  Lieut  William  Kelly,  Second  Lieut. 
Walter  H.  Lee. 

Company  C— Capt  William  E.  Craigbill,  First  Lieut  Horton  W.  Stickle,  Second 
Lieut.  Georffe  R.  Spalding. 

Company  V, — Firet  Lieut  James  B.  Cavanaugh,  First  Lieut  Harry  Burgess,  Second 
Lieut  Willi-m  G.  Caples. 
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The  commanding  general,  Division  of  the  Philippines,  will  issue  such  farther  orders 
as  may  be  necessary  respecting  officers  assigned  to  the  First  Battalion. 

By  command  of  lieutenant-General  Miles: 

H.  0.  GoBBiN,  Acljukmt-OenerdL 

WaB  DxPABTlfENT, 

Abjutant-Gbnebal's  Office, 

WaMngton,  March  9,  1901, 
The  CoMiiANDiNO  Offiobs, 
Firtt  Battalion  of  Engineen. 

(Through  Headquarters  Division  of  the  Philippines,  Manila,  P.  I.) 

Sir:  Beferring  to  the  inclosed  order  assigning  officers  to  the  battalions  and  compa- 
nies of  engineers  as  oiganized  under  the  act  of  February  2,  1901,  you  are  authorized 
by  the  Secretary  of  War  to  select  two  lieutenants  of  tne  Engineer  Corps  from  the 
following  namea: 

First  lieutB.  Sherwood  A.  Cheney,  Frederick  W.  Altstaetter,  Harley  B.  Ferguson, 
Lytle  Brown,  Lewis  H.  Rand.  John  R.  Slattery,  who  are  reported  by  the  Chief  of 
Engineers  as  probably  available  for  the  duty,  to  serve  as  adjutant,  and  quartermaster 
and  commissary,  respectively,  of  the  battalion  under  your  command,  and  to  request 
the  commanding  general  of  the  division  to  issue  such  orders  as  may  be  necessary  to 
place  the  officers  so  selected  on  duty  with  the  battalion. 

You  are  further  authorized  by  the  Secretary  to  assi^  any  one  or  two  of  the  first 
lieutenants  assigned  to  companies  of  the  First  Battahon  to  staff  duty,  filling  their 
place  or  places  by  one  or  both  of  the  officers  selected  by  you  from  among  those  named, 
if  you  deem  it  advisable  to  do  so. 

Very  respectfully,  W.  H.  Cabteb, 

Assistant  AdjiUant-Oeneral. 

1  inclosure,  par.  10,  S.  C,  55,  A.  G.  0. 

In  compliance  with  the  division  order  given  above,  the  following  scheme  was  sub- 
mitted: 

Hbadquabtbbs  Fibst  Battalion,  Cobfs  of  Enoinbbbs,  U.  S.  Akht, 

ManUa,  P.  J.,  May  4,  1901. 
To  the  Adjutant-Gbnbbal,  Division  of  the  Philippines, 

Manila,  P.  J. 

Colonel:  In  compliance  with  S.  0.,  No.  79,  c.  s.,  from  headauarters  of  the  division, 
I  have  the  honor  to  submit  the  following  general  scheme  for  effecting  the  oi^ganization 
of  the  First  Battalion,  Corps  of  Engineers,  taking  into  consideration  the  present  con- 
dition, distribution  of  duties,  and  needs  of  the  service. 

The  present  conditions,  etc.,  are  as  follows: 

First  There  are  now  organized  three  companies  of  engineer  troops,  Companies  A, 
B,  and  E  (the  new  C),  officered  by  10  first  lieutenants  and  4  second  lieutenants  of 
engineers. 

Second.  The  headquarters  of  these  companies  are  at  Dagupan,  Malate,  and  Calo- 
ocan,  respectively. 

Third.  The  officers  and  enlisted  men  of  these  companies  are  scattered  over  the 
island  of  Luzon  in  small  detachments,  engaged  in  the  building  and  repair  of  military 
roads  and  bridges. 

Fourth.  The  needs  of  the  service  are  that  this  work  be  prosecuted  as  vigorously  as 
possible,  and  be  continued  until  the  funds  are  exhausted,  or  until  the  rainy  season 
stops  the  work,  or  until  the  charge  of  roads  and  bridges  be  turned  over  to  the  local 
civil  governments. 

Fifth.  To  undertake  anv  organization  of  the  battalion  other  than  a  skeleton  one 
will  seriously  interfere  with  the  present  needs  of  the  service. 

PBOPOSED  OBQANIZATION. 

Sixth.  To  appoint  an  adjutant  and  a  quartermaster  and  commissary,  a  sergeant- 
noajor  and  a  quartermaster  sergeant,  the  quartermaster  and  quartermaster  sergeant 
to  remain  on  their  present  duties  until  their  services  can  be  spared,  the  adjutant  to 
act  as  quartermaster  and  commissary,  and  the  sergeant-major  as  quartermaster  ser- 
geant ad  interim.    The  adjutant  to  be  the  recruiting  officer  of  the  battalion. 

Seventh.  The  headquarters  of  the  battalion  to  to  established  temporarily  at  this 
office,  where  there  is  convenient  room,  and  where  it  will  be  near  the  commanding 
officer  of  the  battalion. 

Eighth.  Company  D  to  be  skeletonized  by  the  appointment  of  the  legal  quota  of 
seiveants  and  corporals,  viz,  1  first  sergeant,  1  quartermaster  sergeant,  12  sergeants, 
ana  18  corporals.    These  noncommissioned  officers,  however,  to  continue  on  their 
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present  duties  until  their  services  are  needed  to  officer  the  company  as  men  may  be 
assigned,  when  they  will  be  called  in,  one  or  more  at  a  time,  as  required.  The  com- 
I>any  to  be  commanded  b}[  the  adjutant  ad  interim. 

Kmth.  To  leave  the  various  officers  and  enlisted  men  at  their  present  duties  and 
stations,  except  as  hereinbefore  provided.   . 

Tenth.  As  the  present  enforcement  of  the  terms  of  General  Orders,  No.  55,  Adjutant- 
Grenerars  Office,  Washington,  D.  (X.  March  8,  1901,  will  create  great  confusion  and 
necessitate  the  changing  about  of  officers  to  place  them  in  touch  with  their  new  com- 
panies, it  is  proposed  to  make  these  assignments  on  paper  only,  the  anomalous  position 
of  any  officer  to  be  accounted  for  on  the  morning  reports  and  pay  and  muster  rolls  as 
being  on  detached  duty  from  the  companies,  or  as  belonging  to  Company  X,  but  on 
temporary  duty  with  Company  Z,  etc.,  as  the  case  may  oe. 

Eleventh.  Ajb  soon  as  the  rainy  season  stops  work,  concentrate  the  three  compa- 
nies now  in  the  field  at  their  respective  headquarters  and  establish  the  headquarters 
of  Company  D  at  Caloocan  with  Company  E  (newC)  or  elsewhere  in  or  near  Manila 
where  barracks  can  be  obtained,  and  proceed  with  the  permanent  organization  of 
the  company  by  promoting  second-class  privates  from  the  other  companies  to  first- 
class  privates  in  the  new  company,  their  old  places  in  the  old  compames  to  be  filled 
by  recruits  as  fast  as  they  can  be  obtained. 

Twelfth.  In  case  the  roads  and  bridges  be  turned  over  to  the  civil  authorities, 
assemble  the  whole  battalion  in  comfortable  barraclm  in  or  near  Manila  for  instruc- 
tions, drill,  and  discipline,  the  cape  of  engineer  equipage,  the  studv  and  development 
of  a  more  effective  engineer  field  train,  and  the  preparation  of  a  TniLnniLl  of  field 
engineering. 

Thirteenth.  That  the  battalion  adjutant,  as  recruiting  officer,  be  authorized  to  secure 
as  many  recruits  as  possible  for  the  present  companies,  they  being  short  many  men 
under  tne  increased  allowance. 

Fourteenth.  That  the  battalion  commander  be  authorized  to  apply  to  the  Secre- 
tary of  War  through  military  channels  for  the  transfer  to  Manila  of  the  engineer 
band  for  assignment  to  the  First  Battalion  for  the  following  reasons: 

(1)  This  is  the  senior  battalion  in  its  number,  its  lengtn  of  service  as  individual 
companies,  and  the  itmk  of  its  commanding  officer. 

(2)  As  a  matter  of  public  military  policy  it  is  thought  that  everything  reasonably 
possible  should  be  done  to  add  to  the  comfort  and  encouragement  of  the  enlisted 
men  serving  in  the  Philippines,  and  the  three  compames  now  here  have  certainly 
earned  the  privilege  by  their  long,  arduous,  and  effective  work  on  the  roads  and 
bridges  and  other  field  duties,  which  work  has  been  as  exacting  under  the  later  con- 
ditions of  peace  as  under  those  incident  to  hostilities. 

Fifteenth.  As  the  present  companies  are  under  the  orders  of  the  department  com- 
mander, that  the  battalion  commander  be  authorized  to  give  directiy  to  the  company 
commanders  all  orders  that  relate  to  oiganization  and  returns  and  which  do  not 
interfere  with  or  conflict  with  their  orders  under  the  department  commanders,  or 
that  he  be  authorized  to  issue  such  orders  in  the  name  of  the  major-general  com- 
manding the  division  for  transmission  through  the  department  commander,  copies  of 
orders  so  issued  to  be  filed  with  tiie  adjutantrgeneral  of  the  division  for  the  informa- 
tion of  the  major-general  commanding  the  division. 
I  remain.  Colonel,  very  respecwully, 

CuMTON  B.  r 


M€Q<yr,  Corps  of  Engineers^  U.  S>  A., 
Commanding  First  BaUaJwn,  Corps  of  Engineers. 

This  letter  was  received  back  on  May  16, 1901,  with  the  following 
indorsement: 

[Fint  Indonement] 

Hjbadquabtbbs  Division  of  the  Philippinxs, 

Manila,  P.  J.,  May  11,  1901, 
Bespectfully  returned  to  the  commanding  officer,  Fiist  Battalion  of  EngineeiB, 
Manila. 

The  scheme  outlined  herein  for  effecting  the  organization  of  the  First  Battalion  of 
Engineers  is  approved,  with  the  remark  i£sX  it  is  of  course  understood  that  in  calling 
in  the  noncommissioned  officers  for  Company  D,  such  action  will  be  taken  through 
these  headquarters,  the  companies  now  being  under  the  department  commander. 

The  battalion  commander  is  authorized  to  make  any  application  for  the  engineer 
band  that  he  desires. 
By  command  of  Major-General  MacArthur: 

S.  D.  Stubgib, 
AstisUaU  AdJutan^OeneraL 
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Under  this  authority  Major  Sears  assumed  command  of  the  First 
Battalion  on  May  16,  1901,  and  appointed  the  following  staff:  Adju- 
tant, First  Lieut.  Harry  Burgess,  Corps  of  Engineers;  quartermaster 
and  commissary,  First  Lieut.  Sherwood  A.  Cheney,  Corps  of  Engi- 
neei-s;  sergeant-major,  Truman  Organ;  quartermaster-sergeant,  Will- 
iam Harer. 

The  adjutant  and  the  sergeant-major  reported  to  these  headquarters 
on  May  30,  the  quartermaster-sergeant  on  June  15. 

The  (^quartermaster  and  commissary.  Lieutenant  Cheney,  is  still  on 
duty  with  Company  B. 

On  May  31  the  designation  of  Companjr  E,  Battalion  of  Engineers, 
was  changed  to  Company  C,  First  Battalion  of  Engineers. 

On  June  7  Company  D  was  partially  organized  by  the  transfer  to  it 
of  11  men  from  Company  A,  12  from  Company  B,  and  11  from  Com- 
pany C.  From  the  men  so  transferred  were  appointed  1  first  sergeant, 
1  quartermaster-sergeant,  12  sergeants,  18  corporals,  and  2  cooks  (cor- 
porals). These  men  were  left  on  duty  with  their  old  companies.  The 
adjutant  was  designated  to  take  charge  of  the  company  records  and 
headquarters  until  such  time  as  orders  were  issued  for  assembling  the 
company.    This  is  the  present  status  of  Company  D. 

On  June  30,  1901,  the  strength  of  the  battalion  was  as  follows: 

Enlisted 
men. 

Field  and  stnfT. 
Company  A  — 
Company  B  — 
Company  C  — 
Company  P.... 


Total. 


During  the  year  the  following  officers  have  been  on  duty  with  the 
battalion: 

Maj.  Clinton  B.  Sears,  Goipe  of  Engineers,  commanding  battalion  since  May  16, 
1901. 

First  Lieut.  Harry  Bui^gess,  Corps  of  Engineers,  adjntant  and  acting  quartermaster 
and  commissary  since  May  30,  1901. 

OOMPAKY  A. 

Capt.  James  B.  Oavanaugh,  Corps  of  Engineers,  since  October  1, 1901.  (First  lieu- 
tenant to  April  30,  1901. ) 

First  Lieut.  Horton  W.  Stickle,  Corps  of  Engineers,  to  May  10, 1901.  (Second 
lieutenant  to  February  2,  1901.) 

first  Lieut  Lewis  H.  Rand,  Corps  of  Engineers,  since  September  1, 1900.  (Second 
lieutenant  to  February  2,  1901.) 

Second  Lieut  Clarence  O.  Shenill,  Corps  of  Engineers,  since  April  27, 1901. 

*001CPANT   B. 

First  Lieut  John  C.  Cakes,  Corps  of  Engineers,  to  May  23,  1901. 

First  Lieut  Sherwood  A.  Cheney,  Corps  of  En^pineerB,  since  July  17,  1900. . 

First  Lieut  Harley  B.  Ferguson,  Corps  of  Engmeers. 

First  Lieut  William  Kelly,  Corps  of  Engineers,  since  September  3, 1900.  (Second 
lieutenant  to  February  2,  1901.) 

Second  lieut  Walter  H.  Lee,  Corps  of  Engineers,  from  April  24, 1901,  to  Jnne 
10,1901.  i~  6  »  y      ^         , 

Second  Lieut.  William  G.  Caples,  Corps  of  Engineers,  since  April  24, 1901. 
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COMPANY  O. 

Gapt.  George  A.  Zinn,  Ck>Tp6  of  Engineers,  from  July  29,  1900,  to  September  6^ 
1900. 

First  Lieut  James  B.  Cavanaugh,  Corps  of  Engineers,  from  July  17,  to  September 
30,  1900. 

First  lieut.  James  P.  Jervey,  Corps  of  Engineers,  to* July  19,  1900. 

First  Lieut  Harry  Bui^ess,  Corps  of  Engineers,  from  July  29,  1900,  to  May  30, 
1901. 

First  Lieut.  Frederick  W.  Altstaetter,  Corps  of  Engineers,  since  January  23,  1901. 

First  Lieut  John  B.  Slattery,  Corps  of  Engineers,  since  July  17,  1900.  (Second 
lieutenant  to  February  2,  1901.') 

Second  Lieut.  George  B.  Spalding,  Corps  of  Engineers,  since  April  22, 1901. 

OOMPAITT  D. 

The  adjutant  temporarily  attached  since  June  7, 1901. 

On  June  10,  1901,  Lieut.  Walter  H.  Lee,  who  was  accompanying  as 
a  volunteer  a  detacnment  of  the  Twenty-first  Infantry  under  Capt. 
William  H.  Wilhelm,  Twenty-first  Infantry,  was  killed  in  an  attack 
on  the  insurgent  intrenchments  near  Lipa,  province  of  Batangas. 

Ihi;Ue8: 

During  the  year  the  duties  performed  by  the  companies  of  the  bat- 
talion have  been,  with  a  few  exceptions,  connected  witn  road  and  bridge 
work  in  the  island  of  Luzon.  On  September  12,  1900,  the  United 
States  Philippine  Commission  appropriated  $1,000,000  (United  States 
currency)  to  be  expended  in  the  immediate  construction  and  repair  of 
highways  and  bridges  in  the  Philippine  Islands. 

In  anticipation  of  the  passage  of  this  act,  and  subsequent  to  the  pas- 
sage, officers  of  the  battalion  with  detachments  of  enlisted  men  were 
sent  out  on  mounted  reconnaissances  over  certain  lines  of  road  in  Luzon 
selected  by  the  military  governor.  These  reconnaissances  were  for  the 
purpose  of  obtaining  data  for  reports  on  the  condition  of  the  roads 
and  for  estimates  for  their  repair.  These  reports  were  completed 
before  the  end  of  the  rainy  season. 

Based  upon  the  estimate  thus  made,  allotments  were  made  by  the 
military  governor  for  the  different  roads;  but  on  account  of  the  great 
extent  of  the  roads  recjuiring  repairs  the  allotment  made  for  any  road 
was,  as  a  rule,  insufficient  to  do  the  work  properly. 

The  different  roads  for  which  money  was  allotted  were  put  in  the 
charge  of  officers  of  the  battalion  as  far  as  possible,  but,  as  the  number 
of  engineer  officers  was  entirely  inadeauate,  a  number  of  officers  of 
infantry  were  assigned  to  this  dut^.  In  all  cases  detachments  of  enlisted 
men  from  the  batto^lion  were  furnished  to  act  as  overseers.  This  work 
has  been  in  progress  since  the  latter  part  of  the  last  rainy  season  and 
is  not  yet  completed. 

The  officers  and  enlisted  men  have  quickly  adapted  themselves  to 
the  conditions  encountered  in  tihis  work,  and  have  carried  it  on  with 
great  success  in  spite  of  the  scarcity  of  suitable  road  and  bridge 
materials,  and  in  the  almost  total  absence  of  practicable  transportation. 

Lieut.  Harley  B.  Ferguson,  Corps  of  Engineers,  with  15  to  20  men 
from  Company  B,  was  on  duty  witn  the  expeditionary  force  in  China 
until  June  6,  1901.  This  detachment  was  too  small  to  have  under- 
taken any  serious  field  engineering  operations;  but  fortunately  little 
of  this  work  was  required.  Lieutenant  Ferguson  and  his  detachment 
were  employed  in  the  preparation  and  distribution  of  maps  and  col- 
lection of  other  information  in  the  laying  out  of  camps  and  other 
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work,  and  in  examining  and  reporting  on  the  personnel  and  equip- 
ment of  the  engineer  troopa  of  the  several  foreign  armies  in  China. 

A  detail  of  four  noncommissioned  officers  and  three  privates  from 
Companies  B  and  E  (now  C)  accompanied  General  Hare's  expedition 
to  Marinduque  in  October,  1900,  and  made  sketches  of  the  roads  and 
trails  traversed. 

Details  from  the  companies  have  also  been  famished  to  the  division 
and  department  engineer  officers  for  map,  photographic,  and  clerical 
work,  and  for  duty  at  the  en^neer  storehouse. 

While  on  a  road  reconnaissance  Lieut.  F.  W.  Altstaetter,  with  a 
detachment  of  3  engineers  and  11  cavalry  soldiers,  was  attacked  on 
August  1,  1900,  by  a  large  party  of  insurgents  (300  to  500  men)  under 
Lacuna,  at  a  small  village  6  to  8  miles  nort£  of  San  Miguel  de  Mayuma. 
After  a  gallant  fight,  in  which  4  of  his  men  were  wounded  (one  fatally), 
and  after  his  ammunition  was  exhausted,  Lieutenant  Altstaetter  was 
forced  to  surrender  himself  and  detachment  to  the  insurgents.  The 
enlisted  men  were  released  by  the  insurgents  within  a  few  days,  but 
Lieutenant  Altstaetter  remained  a  prisoner  until  exchanged  on  Novem- 
ber 23,  1900,  by  Lacuna,  for  a  major  in  the  insurgent  army. 

Se(x>7ti7nmdati(m8: 

The  necessity  for  training  engineer  troops  in  time  of  peace  is  much 
more  apparent  than  in  the  case  of  any  other  of  the  troops  of  the  line. 
For  this  reason  it  is  recommended  that  an  effort  be  maae  to  have  the 
engineer  companies  restored  to  a  strength  in  time  of  peace  veiy  nearlv 
what  it  is  to  be  in  time  of  war.  Even  if  this  can  not  be  done,  it  will 
be  of  great  advantage  to  allow  the  companies  the  full  complement  of 
noncommissioned  oBScera.  In  the  service  in  the  Philippmes  it  has 
been  found  that  the  work  requires  numerous  small  aetachments, 
remote  from  a  company  officer,  all  of  which  detachments  should  be  in 
the  charge  of  a  noncommissioned  officer.  This  can  not  be  done  under 
the  strength  authorized  in  General  Orders,  No.  ^^^  Headquarters  of 
the  Army,  Adjutant-General's  Office,  Washington,  D.  C,  May  13, 1901. 
Men  suitable  in  the  matter  of  education  and  training  for  noncommis- 
sioned officers  of  engineers  can  not  be  retained  in  the  service  as  pri- 
vates, since  they  can  nearly  alwavs  do  better  in  civil  life. 

It  is  also  recommended  that  the  pay  of  a  corporal  of  engineers  be 
raised  from  $20  to  $25  per  month,  for  the  purpose  of  inducing  desirable 
corporals  to  remain  in  the  service. 

The  enlisted  men  of  the  engineer  battalions  should  be  armed  with 
the  carbine  and  revolver  instead  of  the  infantry  rifle,  the  carbine  to 
be  provided  with  a  sling.  The  duties  of  engineers  in  the  field  fre- 
quently require  them  to  be  mounted,  in  which  case  the  infantry  arm 
becomes  very  inconvenient.  The  revolver  is  necessary  for  the  protec- 
tion of  the  men  in  those  cases  where  the  nature  of  the  work  requires 
the  rifle  to  be  laid  aside.  By  authority  of  the  division  commander, 
practically  all  the  enlisted  men  of  this  battalion  have  been  supplied  with 
revolvers,  and  in  a  few  cases  the  carbine  also  has  been  supplied. 

n.   OFFICB  WORK  AND  SUPPLY  DEPARTMENT. 

The  office  work  has  consisted  in  the  keeping  of  records  for  the  office 
of  the  division  engineer  and  for  the  road  and  bridge  work,  and  in  the 
preparation  of #*eport8,  returns,  etc. 

Tne  operations  of  Ihe  supply  department  have  been  the  collection  of 
tools  and  materials  lor  the  construction  of  roads  and  bridges  and  the 
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distribution  of  same  to  the  various  points  where  this  work  has  been 
in  progress. 

The  larger  rart  of  the  tools  and  iron  supplies  was  purchased  b^ 
Maj.  John  G.  £>.  Knight,  Corps  of  Engineers,  in  charge  of  the  Engi- 
neer Depot,  Willets  roint,  N.  Y.,  and  shipped  to  Manila  from  New 

York.  The  cost  of  the  articles  sent  in  the  two  shipments  by  Major 
Knight  was  187,866.60. 

The  list  of  articles  included  in  shipments  is  as  follows: 

Steam  pile  drivers ^...  7 

Scows  for  steam  pile  drivers 2 

Hand  pile  drivers,  complete 6 

Hand  pile  drivers,  complete  on  scows 2 

Road  rollers,  3  ton,  reversible,  complete 100 

Wheel  dump  wagons,  complete 54 

Lieht  dump  carts,  complete 100 

Wheel  scrapers,  steel  bowl 100 

Drag  scrapers,  steel  bowl 100 

Road  plows,  right  hand.  No.  106 200 

Wooden  wheelbarrows,  **  Jacobs,  R.  R." 2,000 

Picks,  and  9,000  extra  handles 2,000 

Shovels 15,500 

Mattocks 1,850 

Transits,  com [)lete 10 

Y-levels,  complete *    20 

1 00-foot  steel  chains 20 

N.  Y.  levelrods 20 

Blacksmiths'  f oi^ 100 

Blacksmiths*  anvils 100 

Blac^ksmiths'  tools sets.  -  100 

Screw  plates,  complete,  u iUi  dies,  taps,  etc do...  50 

Grindstones 80 

Saws,  assorted 450 

Adzes •        240 

Ships'  augers,  assorted , 500 

Hammers,  assorted 975 

Small  tools  (various  kinds  of  car|>enterH'  and  blacksmitlis'  tools) 6, 700 

Crowbars 1,500 

Wooden  tackle  blocks,  aasorted  sizes pets. .  200 

Bar  iron  (round,  square,  and  octagon) pounds.-  41,600 

Nails  and  spikes,  assorted  sizes do 250,000 

t-inch  machine  bolts,  12  and  16  inch,  with  nuts 6, 750 

In  addition,  the  following  is  a  partial  list  of  tools  and  supplies  pur- 
chased in  Manila: 

Rock  crushers,  steam,  complete 4 

Hoes  and  rakes 1,000 

Gravel  baskets 2,000 

Buckets,  G.I 360 

Level  rods 7 

Metallic  tapes 88 

Saws,  assorted 162 

Hammers,  assorted 600 

Augers,  assorted 400 

Small  tools  (various  kinds  of  carpenters',  blacksmiths',  and  masons'  tools) . .  1, 300 

Rope,  manila pounds..  82,400 

Cons  rope,  wire 17 

Iron,  including  castings,  bar  iron,  etc .'. pounds. .  182, 000 

Nails,  assorted  sizes do 48,000 

Nuts  and  washers do 7,000 

Bolta,  assorted  sizes 1,400 

Dvnamite pounds..  11,500 

Lime do 62,600 

Cement barrels  - .  3, 100 

Lumber foot,  B.  M..  820,000 

Lumber,  iwsortod,  small linear  feet. .  44, 500 

PUea 700 
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In  addition  to  the  above  a  large  amount  of  miscellaneous  supplies 
was  purchased  in  Manila.  Lumber  and  piling  were  also  purchased  by 
the  oflScers  in  local  charge  of  bridge  work  in  the  vicinity  of  the  work. 
The  above  list  represent  what  was  purchased  by  the  division  engineer. 

From  the  property  listed  above  the  requisitions  made  by  the  differ- 
ent officers  in  charge  of  work  were  promptly  filled. 

ni.    MAP  WORK. 

The  compilation  of  the  maps  and  reconnaissances  received  has  been 
steadily  progressing.  One  American  and  six  Filipino  draftsmen  are 
at  present  engaged  in  this  work.  One  soldier  is  detailed  from  the 
Engineer  Bat^lion  to  do  the  blue  printing,  and  has  a  Filipino  assistant. 

The  provinces  of  Zambales,  Pangasinan,  Tarlac^  Pampanga,  Bulacan, 
Manila,  Morong,  Cavite,  Batangas,  and  Lamina,  Luzon  &land,  have 
been  well  traveraed  and  plotted  at  a  scale  of  1  inch  to  the  mile.  The 
provinces  of  Nueva  Eci]a,  Bataan,  and  Tayabas,  and  parts  of  Bocos 
Sur  and  Bocos  Norte  have  also  been  mapped,  but  to  a  lesser  extent, 
and  are  included  in  this  inch  map. 

The  island  of  Marinduque  has  been  partially  mapped,  the  important 
roads  and  trails  being  traversed  and  plotted  in  a  very  satisfactory 
manner. 

The  island  of  Panay,  Fourth  district  Department  of  the  Visayas, 
has  been  more  thoroughly  mapped  than  any  other  island  of  the  archi- 
pelago. With  but  little  exception  every  road  and  trail  has  been  trav- 
ersed and  plotted  at  a  scale  of  1  inch  to  the  mile. 

Excepting  the  particular  portion  of  the  archipelago  mentioned,  the 
Spanish  maps  have  been  almost  entirely  relied  upon.  Many  of  these 
have  been  corrected  and  improved  by  officers  ana  soldiers  in  the  field, 
and  give  a  good  general  knowledge  of  the  country.  All  this  general 
information  has  been  included  in  the  district  maps  which  cover  the 
entire  archipelago,  and  are  corrected  to  date  as  information  is  received. 

All  of  the  available  reliable  data  have  been  included  in  the  inch  map, 
and  this  in  turn  is  being  reduced  to  a  scale  of  2  miles  to  the  inch  and 
prerared  in  accordance  with  the  pamphlet  entitled  "Instructions  for 
the  Preparation  of  Military  Maps,"  dated  War  De^rtment,  Adjutant- 
Generars  Office,  Military  Information  Division,  Washington,  D.  C, 
April,  1900. 

Through  the  courtesy  of  the  suboffice  of  the  Coast  and  Geodetic 
Survey,  Manila,  P.  I.,  m  supplying  their  information  and  data  of  the 
correct  geographical  positions  of  various  points,  it  will  be  practicable 
to  correctly  orient  this  map  and  in  fact  prepare  it  generally  with  very 
great  accuracy.  The  correct  geographical  positions,  together  with  the 
exact  locations  of  the  following  Coast  and  Geodetic  Survey  astronom- 
ical stations  have  been  furnished  this  office:  Manila  Cathedral,  Cavite 
Church,  Corregidor  Island  Light;  Subig,  Zambales  province;  Sual, 
and  Dagupan  Light,  Pangasinan  province;  Balayan  and  Batangas, 
Batangas  province. 

North  01  Manila  the  Manila  and  Dagupan  Railroad  from  the  original 
Spanish  survey  carefully  reduced  to  the  desired  scale  and  correctly 
oriented  has  been  taken  as  a  base  line. 

In  preparing  the  skeleton  sheets  the  coordinates  were  first  carefully 
delineated  according  to  the  Smithsonian  geographical  tables  and  the 
data  mentioned  plotted.  The  various  pueblos  were  then  located  from 
the  best  available  information  and  the  road  sketches  fitted  in.    Some- 
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times  they  had  to  be  enlarged  a  trifle,  but  more  often  slightly  reduced. 
The  correct  air-line  measurement  from  Sual  to  Subig  is  82.5  mOes. 
The  road  sketches  between  these  two  stations,  at  a  scale  of  2  inches  to 
the  mile,  traversed  by  Capt.  Smith  K.  Fitzhugh,  Thirty-sixth  Infantry, 
U.  S.  v.,  and  party  after  being  carefully  oriented  scaled  to  79.96  miles, 
thus  being  2.54  miles  short.  This  work  was  projected  to  the  correct 
scale,  distributing  the  error  throughout  the  entire  distance. 

The  accompanying  summary  of  data  will  give  an  excellent  idea  of 
the  compiling  of  this  map  south  of  Manila  to  Batangas  and  Balayan, 
this  territory  being  reduced  almost  entirely  from  Spanish  itineraries. 

Durinff  the  year  upward  of  8,800  maps  have  been  distributed  through- 
out the  mvision,  principally  blue  prints. 

A  very  large  assortment  of  instruments  of  various  kinds  has  been 
issued  to  officers  in  the  division  on  memorandum  receipt,  for  the  pur- 
pose of  obtaining  data  for  the  compilation  of  maps. 

Summary  of  axr-Une  distances  obtained  for  comparison  in  compiling  the  ^^hoLf-inckmap** 
south  of  Manila  to  Batangas  and  Malayan,  Batangas  province. 


Taal  toTanauan 

Taal  to  Mara^ondon 

Maragondon  to  Tanauau  . 

Manila  to  Muntiiilapa 


Manila  to  Maragondon 

Maragondon  to  Mnntlnlupa 

Corregidor  to  Maragondon 

Muntinlupa  to  Gonregidor 

Corregldor  to  Balayan 

Corregldor  light  to  Batangas  (astronomical  Mtatiou) . . . 

Balayan  to  Batangu  (astronomical  station) 

Corregldor  light  to  Manila  Cathedral 

Manila  Cathedral  to  Cavite  Church 

Manila  Cathedral  to  Balayan 

Manila  Cathedral  to  Batangas  (astronomical  station) . 


Inch 
map. 


MUes. 


14.60 
26.78 
21.66 


Two  of 

best 
charts. 


Miles. 


15.20 
16.00 
25.80 
26.20 
22.20 
21.65 
12.76 
18.12 
82.80 
31.66 


Spanish 
Boirey. 


Miles. 
21.66 
80.81 
81.19 

16.61 
26.60 
22.28 


"Half- 
inch" 
map. 


MOes. 
21.75 
80.28 
81.20 

14.70 


12.98 

82.10 
82.08 
a58.60 
024.97 
aao.82 
as.  58 
a  47. 78 
057.09 


a  These  distances  were  calculated  from  United  States  Coast  and  Geodetic  information. 
rV.   BOADS  AND  BRIDGES. 

This  work  has  been  carried  on  under  the  $1,000,000  appropriation 
mentioned  above. 

Up  to  June  30.  1901,  of  this  sum  $780,600  had  been  transferred  by 
the  treasurer  of  tne  Philippines  to  the  division  engineer;  $746,947.57  of 
this  amount  has  been  expended  or  transferred  to  officers  in  charge  of 
work. 

For  the  expenditure  of  this  appropriation  a  general  plan  was  sub- 
mitted by  the  division  engineer,  including  certain  important  lines  of 
roads  in  the  island  of  Luzon.  This  having  been  approved  by  the  mili- 
tary governor,  Officers  of  the  Engineer  Battalion  were  sent  out  to 
examine  these  roads  and  make  estimates  for  their  repair.  The  instruc- 
tions given  these  officers  were  to  submit  a  detailed  report  on  the  con- 
dition of  the  roads  at  the  time  examined  and  to  make  estimates  for 
their  repair,  as  follows: 

1.  For  a  first-class  road  with  permanent  bridges  throughout 
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2.  A  good  wagon  road  to  last  at  least  through  the  next  rainy  season, 
with  bridges  or  ferries,  as  were  most  suitable. 

3.  For  the  minimum  repairs  necessary  for  making  the  road  passable 
through  next  rainy  season  for  pack  animals  only. 

4.  For  repairs  lor  a  dry-season  road  only. 

The  total  of  the  estimates  made  for  the  selected  roads  for  repairs 
according  to  the  (2)  plan  above  was  more  than  twice  the  appropriation. 
For  this  reason  certain  of  the  selected  roads  were  omitted,  and  the 
allotments,  while  following  the  (2)  type,  were  considerably  less  than 
the  estimates — often  not  more  than  one-quarter  or  one-half. 

The  greatest  difficulty  encountered  in  carrying  out  the  road  work 
has  been  the  lack  of  suitable  transportation.  The  native  transporta- 
tion, the  carabao  cart,  can  not  be  depended  on  for  hauling  road  metal. 
The  Quartermaster's  Department  supplied  transportation  to  the  extent 
of  587  mules  and  148  wagons,  the  larger  part  of  which  was  not  sup- 
plied until  near  the  end  of  the  working  season.  However,  the  trans- 
portation has  made  it  possible  to  do  at  least  twice  the  work  which  could 
have  been  done  if  the  native  transportation  had  had  to  be  depended 
upon. 

Road  metal  is  available  at  a  comparatively  few  places,  and  on  account 
of  the  lack  of  transportation  it  has  been  very  difficult  to  obtain  at  the 
points  where  required.     Gravel  has  been  used  almost  throughout. 

Lumber  has  been  obtained  principally  from  the  United  States  and 
from  Singapore.  There  are  large  forests  of  fine  timber  in  Luzon,  but 
it  has  been  possible  to  obtain  this  only  in  small  quantities,  both  on 
account  of  lack  of  transportation  and  on  account  of  tiie  difficulty  of 
having  the  logs  sawed  up. 

Native  labor  has,  as  a  rule,  been  easy  to  obtain,  at  from  15  to  30 
cents  per  day.  When  properly  managed  by  good  overseers  the  native 
unskifled  labor  is  quite  satisfactoiy,  but  it  has  been  difficult  to  obtain 
good  carpenters  and  masons. 

In  the  island  of  Luzon  about  700  miles  of  road  have  been  worked 
over,  the  extent  of  repairs  done  varying  from  the  repair  of  bridges, 
washouts,  etc.,  to  the  complete  rebuilding  of  a  substantial  road. 
Where  new  road  was  built  the  method  has  oeen  to  throw  up  a  heavy 
embankment,  with  large  ditches,  covering  with  as  thick  a  layer  of 
gravel  (in  a  few  cases  broken  stone)  as  the  allotment  would  permit. 

The  bridges  built  have  varied  according  to  circumstances.  The 
larger  number  have  been  truss,  pile,  or  trestte  bridges.  In  a  few  cases 
the  piers  and  the  abutments  or  the  entire  bridge  have  been  built  of 
stone  when  this  could  be  readily  obtained. 

V.    EXPENDITUBES. 

(a)  Funds  allotted  by  Chief  of  Engineers: 

"Civilian  AsEOstants  to  Engineer  Officers,  1901:'' 

Received $7,000.00 

Expenditures $4,774.57 

Turned  into  subtreasury  at  San  Francisco,  Cal 2,225.43 

7,000.00 

"Equipment  of  Engineer  Troops,  1901:" 

Keceived 3,000.00 

Expenditures $586.94 

Turned  into  subtreasury  at  San  Francisco,  Cal 2,413.06 

3,000.00 
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The  funds  for  ^^ Civilian  Assistants  to  Engineei  Officers"  have  been 
expended  for  hire  of  employees  in  the  office  and  field. 

The  funds  for  "  Equipment  of  Engineer  Troops  "  have  been  expended 
for  instruments  and  supplies  for  drafting,  map  reproduction,  and 


(J)  Public  civil  funds. 
Allotments  from  appropriation  for  construction  of  highways  and 
bridges: 

Amount  received $780,500.00 

Expenditores: 

For  tools  and  supplies  and  oiBce  expenses $196, 961. 85 

For  construction 549,985.72 

Balance  on  hand 33,552.43 

780,500.00 

In  accordance  with  terms  of  the  act  of  appropriation,  these  funds 
have  been  expended  on  the  construction  and  repair  of  roads  and 
bridges. 

VI.    GENERAL  BEMABKS. 

The  military  operations  for  the  year  have  been  of  such  nature  that 
the  services  of  engineer  troops  have  not  been  needed  to  accompany  the 
small  detachments  operating  against  the  insurgents.  For  this  reason 
the  engineer  troops  have  had  practically  no  work  in  the  field  during 
the  year.  The  services,  however,  of  the  engineer  officers  and  men  in 
the  repairing  and  construction  of  roads,  bridges,  and  ferries  have  been 
of  the  greatest  importance  and  equally  arduous  with  service  in  the  field. 
The  lack  of  a  sufficient  number  of  engineer  troops  has  been  a  serious 
handicap  in  carrying  on  this  work,  and  the  services  of  the  entire  bat- 
talion (as  organized  previous  to  February  2,  1901)  could  have  been 
used  to  great  advantage.  The  small  numl)er  of  engineer  officers  in  the 
Philippines  has  rendered  it  necessary  to  secure  the  services  of  officers 
detailed  from  the  cavalry,  artillery,  or  infantry.  The  departments  of 
the  Visayas  and  of  Mindanao  and  Jolo  have  never  had  as  engineer 
officer  an  Officer  of  the  Ciorps  of  Engineers.  The  dejMkrtment  of  north- 
ern Luzon  was  until  quite  recently  divided  into  six  districts,  each 
having  a  district  staff.  The  other  three  departments  each  have  had 
four  mstricts.  Only  one  of  these  eighteen  districts  has  had  an  Officer 
of  the  Corps  of  Engineers  as  engineer  officer.  A  large  part  of  the 
road  and  bridge  work  has  been  done  by  officers  of  other  branches  of 
.the  service. 

This  report  has  been  prepared  under  my  direction  by  First  Lieut 
Harry  Burgess,  Corps  of  Engineers,  adjutant  of  the  First  Battalion  of 
Engineei  s. 

Very  respectfully,  Clinton  B.  Seaes, 

Major ^  Corps  of  EnmneerSy  JJ.  S.  A.^ 
Chief  Engineer  Officer  of  the  Dimdon. 

Brig.  Gten.  G.  L.  GiLiiESPiB, 

Chief  of  Migmeers^  U.8.A, 
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Abrams  Creek,  Tenn.,  examination  and  snrrey i,i09;  ni,2491,2496 

Abeecon  Inlet,  N.  J.,  removal  of  wreck  at  entrance i,262;  ii,1351 

ActB  of  Fifty-sixth  OongreaB,  second  session,  affecting  Corps  of  Engineers. . .    v,  S837 
Acoshnet  River,  Mass. : 

Bridge  between  New  Bedford  and  Fish  Island i,665 

Improvement  of  New  Bedford  Harbor i,  163;  n,1119 

Affate  Bay  Harbor^ldinn.,  improvement  of i,506;  iv,2824 

Annapee  Harbor,  Wis.,  improvement  of i,519;  iv,2923 

Alabama  River,  Ala.: 

Bridge  at  Selma 1,605 

Improvement  of i,361;  ni,1786 

Alafia  River,  Fla.,  bridge  at  Riverview i,664 

Alameda,  Cal.    Su  Oakland. 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvementof  waterway  via.  i,  297;  n,  1457 

Albemarle  Sound,  N.  C. : 

Examination  and  survey  of  waterway  via 1,299,309;  ii,1511 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound,  i,  297;  n,  1457 
Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River,  i,  296;  n,  1455 

Alexandria,  La. ,  brid^  across  Red  River  between  Pineville  and i,  659 

Alexandria  and  Pineville  Bridge  Company,  bridge  of 1,659 

AUce  (barge),  removal  of  wreck  of i,411;  iu,1959 

Allegheny,  ftu: 

Bridge  across  Allegheny  River  to  Pittsburg  (Fort  Wayne  Bridge) i,  662 

Harbor  lines  in  Ohio  River  at i,119;  iv,2709 

Improvement  of  Pittsburg  Harbor i,480;  iv,2697 

Allegheny  River,  Pa. : 

Bridge  at  Franklin i,663 

Bridge  between  Oil  City  and  Franklin i,663 

Bridge  between  Pittsburs  and  Allegheny  (Fort  Wayne  Bridge) i,  662 

Construction  of  locks  ana  dams i»482;  iy,2701 

Improvement  bv  open-cluumel  work i,483;  iv,2707 

Improvement  of  Pittsburg  Harbor i,480;  iv,2697 

Allouez  Bay,  WiR  (»«  Duluth  Harbor) i,507;  iv,2828 

Alloway  Creek,  N.  J.,  improvementof i»244;  n,ld32 

Alpena  Harbor,  Mich.j  improvementof i,555;  iy,8137 

Altamaha  River,  Ga.,  miprovement  of i,329;  n,1642 

Alviso  Harbor,  Cal.,  improvement  of i,603;  iv,3410 

Ambrose  Channel,  New  York  Harbor,  N.  T.,  hnprovement  of i,  224;  n,  1285 

Amite  River,  La.,  improvementof i,381;  ni,1875 

Amphlet  Slough,  San  Joaquin  River,  Cal.,  examination  for  closure  of .  i,  613;  iv,  3454 

Ancnor,  disk,  use  of  the in,2221 

Anclote  River. Fla.,  improvementof i,348;  m,1760 

Andura  (Nanaua)  Creek.  Va.,  improvementof i,295;  n,  1454 

Annapolis  Harbor,  Md.,  narbor  lines i,  11^;  n,1396 

Ann,  Gape,  Mass.,  construction  of  harbor  of  refuge  in  Sandy  Bay i»141;  ii,104S 

Antioch,    Cal.,    examination   and   survey   of    waterway   to   Suisun 

Point 1,613;  iv.3449,3452 

Apalachicola  Bay  and  River,  Fla. : 

Improvementof  bay i,351;  in,1767 

Improvement  of  river,  including  the  Cut-off i,  352;  m,  1769 

Applegate,  Samuel  (schooner),  removal  of  wreck  of i,  263;  ii,  1352 

A.ppleton,  Wis.,  bridge  across  Fox  River  Canal  at i,664 

ENG  1901 1  1 
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Appomattox  Biver,  Va. : 

Examination  and  sorvey  for  deflection  of,  at  Petenbni^  ...  i,  299;  n,  1467, 1471 
Imi>rovement  of i,294;  ii,1452 

Appoquinlmink  River,  DeL : 

Improvement  of ..•• .  i,250;  ii,1339 

Removal  of  wreck  below  Odeflsa  Landing i,263;  n,  1352 

Appropriations.    See  Fortifications  and  Rivers  and  harbors. 

Aqaedact  Bridse.  Washington,  D.  C,  rej)airof i,669;  v,8637 

Aqueduct,  Wasmngton,  D.  G.    See  Washington. 

Aransas  Pass.  Tex.,  improvement  of i,409;  ni,1052 

Areata,  Gal.  («w  Humboldt  Harbor) i,611;  iv,3431 

Arch  Rock,  San  Frandsoo  Harbor,  Oal.,  removal  of i,604;  iv,3411 

iirdonAu  (steamer),  removal  of  wreck  of i|174;  n,  1147 

Arkansas  River: 

Examination  and  siirvev  for  permanent  improvement i,  433;  iii,  2128 

Gauging  (Me  Mississippi  River) i,425;  iii,2072;  S.,  8, 45, 126 

General  improvement i,426;  ni,2098 

Removal  of  obetructioDS h^^i  ni,2095 

Arlington,  Wash.,  bridge  across  Stilaguamish  River i,  667 

Armament    Su  Fortincation& 

Arthur  KiU,  N.  Y.  and  N.  J.: 

Harbor  lines i,118;  ii,1279 

Improvement  of  Staten  Island-New  Jersey  channel i,  215 ;  ii,  1233 

Arthur Xake,  La.  (m0  Mermentau  River) i,392;  in,  1901 

Artillery  Corps: 

Reservation  at  Willets  Point,  N.  T.,  transferred  to  the i,42 

Tuffboat  for  transfer  to  the i,38 

Ashland,  E v. ,  bridge  across  Ohio  River  between  Ironton,  Ohio,  and i,  660 

Ashland,  Wis.,  improvement  of  harbor i,509;  iv,2863 

Ashland  and  Ironton  Bridge  Company,  bridge  of i i,660 

Ashlev  River,  S.  C,  exammation  and  survey it  324;  ii,  1619, 1623 

Ashtabula  Harbor,  Ohio: 

Improvementof i,581;  iv,3260 

Water  levels i,681;  v,3776 

Assawaman  Bay,  DeL,  improvementof  waterway  via i,260;  u,  1348 

Assistants: 

Civilian,  to  engineer  officers 1,87,38 

OndutyinOmceof  the  Chief  of  Engineers i,688 

Astoria,  N.  Y.,  bridge  across  East  River  at  Hell  Gate,  near i,664 

Astoria,  Greg.  («ee  (S>lumbia  River,  below  Tongue  Point) i,  634;  v,  3565 

Atchalalaya  River,  La.,  rectification  of  mouth  by  Mississippi  River  Com- 
mission   1,667;  8.,  3, 32 

Atlanta,  Knozville  and  Northern  Railway  Company,  bridge  of i,  668 

AtlanticCity,  N.  J.: 

Bridge  across  Inside  Thoroughfare  at i,664 

Examination  and  survey  of  Beach  Thoroughfare i,263;  n,  1353, 1355 

Removal  of  wreck  at  entrance  to  Absecon  Inlet i,262;  n,1351 

Removal  of  wreck  in  Atlantic  Ocean,  off i,263;  n,1853 

Atlantic  County,  N.  J.,  bridge  of 1,664 

Atlantic  Ocean: 

Disbursements  for  examinations  and  surveys  of  waterways  between 

Great  Lakes  and i,118 

Removal  of  wreck  off  Atiantic  City,  N.  J i,263;  ii,1353 

Removal  of  wreck  off  Seabrigh^  ^.  J i,223;  ii,1247 

Atlantic  (Soutii)  States,  removal  of  water  hyacinths  from  Florida 

waters i|341;  ii,174fi 

Augusta.  Gra.: 

Improvement  of  Savannah  River  above i,327;  ii,  1636 

Improvement  of  Savannah  River  between  Savannah  and i,  826;  n,  1634 

Aux  Bees  Scies  Lake,  Mich,  (we  Frankfort  Harbor) i,550;  iv,3122 

B. 

Back  Bay,  Biloxi,  Miss.,  bridge  across i,659 

Back  Cove,  Portland,  Me. : 

Bridge  (Tukeys)  obstructing i,668 

Harbor  lines i,  118;  n,1027 

Improvementof i,131;  ii,1006 


Digitized  by  LjOOQIC 


nn>xx.  8 

Back  Greek,  Md.,  removal  of  Bimken  logs 1,272;  n,1390 

Ba^uoe  River,  Me.,  improyement  of i|125;  ii,996 

BcMey,  Electa  (schooner},  removal  of  wreck  of i»174;  n,1147 

Baltimore  and  Ohk)  Bailroad  Company,  bridge  of i,664 

Baltimore  and  Potomac  Railroad  Company,  contract  with,  for  highway  bridge 

at  Waahington,  D.  0 i,119 

Baltimore  Harbor,  Md. : 

Defenses  of 1,6,22,784 

Estimate  of  cost  of  deepening  and  widening  channel  of  Curtis  Bay,  and 

of  main  ship  channel  of  Patapsco  River  and i,273;  n,1394 

Improvement  at  Spring  €kirden i,266;  n,1379 

Improvement  of  channel  to i>264;  u,  1374 

Improvement  of  channel  to  Curtis  Bay i,266;  ii,  1379 

Removal  of  wreck  in  Fort  McHenry  Channel i)272;  n,  1391 

Removal  of  wreck  in  North  Point  Creek i,272;  n,1390 

Bangor  Harbor,  Me.: 

Harbor  lines i,118;  n,1022 

Improvement  of  Penobscot  River i,126;  n,997 

Bank  protection,  subaqueous,  use  of  lumber  mattress  for iii,2212 

Barbette  gun  carriages i,8,9 

Bar  Harbor,  Me.: 

Construction  of  breakwater i>122;  n,991 

Defenses  of 1,13,697,911 

Banren  River,  Ky.,  operating  and  care  of  lock  and  dam i,503;  iv,  2806 

Bartholomew  Bayou,  La.  and  Ark. : 

Bridge  across i,660 

Improvement  of i|417;  ni,2042 

Bath,  Me.,  bridge  across  New  Meadows  River i,669 

Battalion  of  Engineers 1,39,43,943,975 

Batteries: 

Dynamite i,  10 

Gun  and  mortar i,  6, 7,37 

Sand,  emergency i,8 

Baxter^  Mary  (schooner),  removal  of  wreck  of i,263;  ii,  1352 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  226;  u,  1291 

Bayside  Channel.  New  York  Harbor,  N.  Y.,  improvement  of . . . : i,  224;  ii,  1285 

Beach  Thoroughfare,  N.  J.,  examination  and  survey i,263;  ii,  1353, 1355 

Beattys  Bridge,  N.  C,  bridge  across  Black  River,  near i,664 

Beaufort  Harbor  and  Inlet,  N.  C. : 

Examination  and  survey  of  waterway  from  South  Mills  to  and  including 

inlet 1,299,309;  ii,1511 

Improvement  of  harbor i,304;  n,1495 

Improvement  of  waterway  to  Newbem i,303;  n,1493 

Improvement  of  waterway  to  New  River i,304;  n,  1496 

Beaufort  Harbor  and  River,  S.  C: 

Defenses  of  Port  Royal  Sound 1,6,25,816 

Improvement  of  river i,323;  ii,  1604 

Improvement  of  waterway  to  Savannah  (see  Savannah) i,  324;  ii,  1628 

Removal  of  sunken  logs  in  waterway  to  Charleston i,324;  n,  1607 

Beechridge,  111.,  prevention  of  break  in  Mississippi  River  at i,  438;  ni,  2198 

Bellaire,  Ben  wood  and  Wheeling  Bridge  Company,  bridgeof i,660 

Bellaire.  Ohio,  bridge  across  Ohio  River  to  Benwood,  W.  Va i,  660 

Belle  Isle,  Detroit  River,  Mich. ,  removal  of  wreck i,  570;  iv,  3198 

Belle  River,  Mich. : 

Bridge  in  St  Clair  County i,666 

Improvement  of i,560;  iv,3152 

Bellingnam  Bay,  Wash.,  log  boom  («e«  Puget  Sound) i,645;  v,3581 

Benson  (schooner),  removal  of  wreck  of i, 584;  iv,3269 

Benton,  Fort,  Mont,  .improvement  of  Missouri  River  at i,  452, 453;  m,  2373 

Benton  Harbor  and  Benton  Harbor  Canal,  Mich. : 

Bridges  (5)  obetructine  Pawpaw  River i,668 

Improvements  at  (we  Bt.  Joseph  Harbor) i,537;  iv,3079 

Benton  Township,  Mich.,  bridges  (5)  obstructing  Pawpaw  River  at i,  668 

Benwood,  W.  Va.,  bridge  across  Onio  River  between  Bellaire,  Ohio,  and  ..       i,660 

Benz,  Rudolph,  bridge  of i,665 

Bergen  County,  N.  J.,  bridgeof i,665 

Beverly  Harbor,  Mass.,  examination  and  survey i,  150;  ir,  1066, 1068 

Big  Aflsawaman  Bay,  DeL ,  improvement  of  waterway  via i,  260;  n,  1348 
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Big  Barren  River,  Ey.,  operating  and  care  of  lock  and  dam i,  603;  it,  2806 

Big  Sandy  Biver,  W.  Va.  and  Kv.: 

Final  report  on  survey  for  locks  and  dams,  indading  Levisa  and  Tog 

forks i,4M;  iv,2750 

Improvement  of 1,490;  iv,2736 

Improvementof  Levisa  Fork i,493;  iv,2742 

Improvement  of  Tug  Fork i,493;  iv,2742 

Operatinff  and  care  of  lock  and  dam i»492;  iv,2741 

Big  Sarasota  Bay,  Fla.  (m0  Sarasota  Bay) i,d44;  in,1753 

Big  Sioux  River,  S.  Dak.: 

Construction  of  ice  harbor  at  Sioux  City i,456;  m,  2373, 2377 

Examination  for  reservoir  dam i,45S;  in,2395 

Big  StonftXAke,  Minn,  and  S.  Dak.,  survey  for  reservoir  dam i,  450;  m,  2342 

Big  Sunflower  River,  Miss.,  improvement  of it 424;  in,2070 

Biff  Timber  Creek,  N.  J.,  bridge  below  Gloucester i,066 

BilllnffBport,  K.  J.,  removal  of  wreck  in  Delaware  River i,  263;  n,  1352 

Biloxi,  Miss.,  bridi«  of  dty  of i,659 

Biloxi  Bay.  Miss.,  bridge  across  Back  Bay i,659 

Bismarck,  N.  Dak.,  improvement  of  Missouri  River  at i,  452, 453;  m,  2373, 2374 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor h^^l  ^9  3092 

Black  River,  Ark.  and  Mo.,  improvementof i)431;  ni,2121 

Black  River,  La.,  improvement  of i»415;  ni,2034 

Black  River,  Mich. : 

Improvement  at  mouth i,558;  iv,  3147 

Improvement  at  Port  Huron i,559;  iv,3148 

Black  River,  N.C.: 

Bridge  at  Still  Bluff i,661 

Bridge  near  Beattys  Bridge i,664 

Improvement  of 1,306;  n,1499 

Black  River,  Ohio,  improvementof  Lorain  Harbor if  677;  iv,3241 

Black  Rock  Harbor,  Cionn.  (tee  Bridgeport) i,186;  n,1177 

Black  Bock  Harbor,  N.  T.: 

Examination  and  survey  of  Lake  Erie  entrance  to i,  592;  iv,  3342, 3345 

Harbor  lines i,119;  iv,3d49 

Iinprovement  of  Buffalo  entrance  to i,589;  iv,3324 

Black  Warrior  River,  Ala. : 

Examination  and  survey  for  Locks  and  Dams  1,  2,  and  3,  below  Tusca- 
loosa  1,378;  111,1858,1861 

Improvement  above  Tuscaloosa i,365;  ui,1816 

Improvement  below  Tuscaloosa i,366;  in,  1824 

Operating  and  care  of  locks  and  dams i,366;  iii,  1819 

Blackwater  River,  Fla.  and  Ala.,  improvement  of i,359;  m,  1784 

Blackwells  Island,  East  River,  N.  Y.,  bridge  at i,665 

Bladen  County,  N.O.,  bridge  of i,664 

Block  Island, R.  I.: 

Construction  of  harbor  of  refuge i>172;  ii,1141 

Improvement  of  Great  Salt  Pond i,174;  n,  1144 

Blood  Kiven  La.  (weTickfaw) i,380;  m,1873 

Bloomers,  N.  J.,  harbor  lines  m  Hudson  River  from  Pleasant  Valley  Land- 

ingto 1,118;  ii,1270 

Boards: 

For  highway  bridge  at  Washington,  D.  C i,119 

Of  Orcmance  and  Fortification i,5 

On  FortificationA  and  other  Defenses  (Endicott  Board) i,5 

On  Torpedo  System i,5,695 

The  Board  of  Engineers i,5,691 

Boat  railway,  Columbia  River,  Oreff.  and  Wash i,625;  v,3491 

Boats.    SeeDredg^y  Snag,  and  Tug  boats,  and  Wrecks. 

Bosuf  River,  La.,  improvementof i)418;  iii,2044 

BogueChitto.La.^ improvement  of i|377;  m,1852 

BogueFalia,La.,miprovementof i,379;  ui,1872 

Bogue  Inlet  and  Sound,  N.  C,  improvement  of  waterway  via i,  304;  n,  1496 

Boom  Island,  Mississippi  River,  Minn., bridge  at i,667 

Boothbay  Harbor, Me., bridge  at i,666 

Boston  and  Albany  Railroaa  Company,  bridge  of i,662 

Boston  and  Maine  Railroad  Company^  bridge  of i,668 
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Boston  Harbor,  Mass. : 

Bridge  acrofis  Chelsea  Greek  between  Boston  and  Chelsea •••      i,  062 

Bridge  across  Fort  Point  Channel  at  Cove  street i,661 

Defenses  of 1,6,16,717,913 

Examination  and  survey i,159;  n,  1096, 1098 

Improvement  of i,152;  u,1078 

Bowlders.    Su  Rock. 

Brandts  Ferry,  Ban  Joaqnin  River,  Gal.,  bridge  at i,661 

Branford  Harbor,  Conn. ,  examination  and  survey i,  198;  n,  1188, 1191 

BrasEos  River.  Tex. : 

Effects  of  storm  of  September,  1900, on  ]etties i|412;  iii,2022 

Examination  and  survey  from  the  mouth  to  Waco ...  i,  411 ;  in,  1974, 2004, 2009 

Improvement  between  Velasco  and  Richmond i,  408, 409;  in,  1950, 1951 

Improvement  of  mouth i|407;  m,1940 

Brazos  Santiago  Harbor,  Tex.,  improvement  of i)410;  in,  1958 

Brenneckes  ^oals,  Ossge  River,  Mo.,  estimate  of  cost  of  completing  Lock 

and  Dam  No.  1,  at i,452;  in,  2369 

Bridgeboro,  N.  J.,  removal  of  wreck  in  Ranoocas  River  above i,  262;  n,  1351 

Bridge  Creek  Landing,  Va.,  wharf  at i,676;  v,3689 

Bridgeport  Harbor,  Conn.,  improvement  of i,186;  n,  1177 

Bridges: 

Alteration  of.  obstructinff  navigation i,667 

Aqueduct  Bndffe,  Washington,  D.  C,  repair  of i,669;  v,3637 

Construction  of. i,  659, 661 

Highway  bridge,  Washington,  D.  C i,119 

Long  Bri^^  Washington,  D.  C,  rebuilding  of i,275;  ii,1399 

Memorial  Bridge,  Washington,  D.  C i,670;  v,3648 

Stone  Bridge,  Sakonnet  River,  R.  I.,  alteration  of  ^ i,165;  ii,1124 

Yellowstone  National  Park,  construction,  etc ,  of i,  682;  v,  3777 

Broad  Creek  River,  Del. : 

Bridge  at  Laurel i,666 

Improvement  of • i,270;  ii,1386 

BroadkiU  Creek,  Del.,  improvement  of i,260;  n,1347 

Broad  Sound,  Boston,  Mass.    See  Boston. 

Bronx  Kills,  New  York  Harbor,  N.  Y.,  bridge  across z,665 

Bronx  River,  N.  Y.: 

Bridge  at  Westchester  avenue i,664 

Harbor  lines i,118;  n,  1266 

Improvement  of i,201;  ii,1203 

Brooklyn,  Cal.    See  Oakland  Harbor. 
Brooklyn,  N.  Y.    See  New  York  Harbor. 

Brooklyn  and  Jamaica  Bay  Turnpike  Company,  bridge  of i,663 

Brown  Countv,  Wis.,  bri(^of i,662 

Brown,  Dick  (steamboat),  removal  of  wreck  of i,473;  iv,2646 

Browmng  road,  near  Camden,  N.  J. ,  bridge  across  Cooper  Creek  at i,  662 

Browns  Creek,  N.  Y.,  improvement  of i,209;  n,1219 

Brunswick,  Qa.: 

Improvement  of  inner  harbor i,331;  n,1649 

Survey  of  outer  bar i,334;  n,  1663, 1665 

Brunswick  River,  N.  C,  estimate  of  cost  of  removing  obstructions  at 

mouth 1,310;  ii,1569 

Buffalo  Bayou,  Tex. ,  improvement  of  waterway  via i,  404;  in,  1933 

Buffalo  Fork,  Snake  River,  Wyo.,  road  to  Fort  Washakie i,  686;  v,  3823 

Buffalo  Fork,  White  River,  Ark.,  improvement  of i,  429;  in,  2119 

Buffalo  Harbor,  N.Y.: 

Examination  and  survey  of  Lake  Erie  entrance  to  Erie  Basin  and  Black 

Rock  Harbor i,592;  iv.3342,3345 

Harbor  lines  at  Erie  Basm  and  Black  Rock  Harbor i,119;  iv,3349 

Improvement  of i|5*7;  iv,S305 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock 

Harbor i,589;  iv,8324 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Buffalo,  Wis.,  bridge  across  Fox  River  at i,664 

Buildings  and  grounds,  public,  District  of  Columbia i,  675;  v,  3689 

Bull  Rock  Bridge,  Batn,  Me. ,  obstructing  New  Meadows  River i,  669 

Burlington  Bay,  Minn.,  examination  and  survey z»514;  iv,2889,2897 
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Burlington  Harbor,  Vt : 

Efiumate  of  cost  of  repair  and  completion  of  breakwater i,  150;  n,  1072 

Improvement  of i|146;  n,  1052 

Bams  Cutoff,  San  Joaquin  River,  Gal.,  bridge  across i,664 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.: 

Examination  and  survey i,229;  ii,  1299, 1303 

Improvement  of i,226;  n,  1291 

Bemoval  of  wreck i,229;n,1299 

Byram  River,  N.  Y.: 

Harbor  Imes i,  118;  n,  1261 

Improvement  of  Port  Ohester  Harbor i,  198;  n,  1198 

C. 

Cable  Mlleries 1,88 

Cache  River,  Ark.,  improvement  of i,430;  in,2120 

Cache  River,  111.,  prevention  of  Mississippi  River  from  breaking  into,  i,  438;  ni,  2198 

Caddo  (Fairy)  Lake,  Tex.  and  La.  (m6  Cypress  Bayou) i,  414;  iii,  2033 

Cairo,  BL,  prevention  of  break  in  MiasiaBippi  River  near i,  438;  ni,  2198 

Calais,  Me.,  repair  of  piers  in  St  Croix  River  below i,120 

Calcasieu  River.  La.,  improvement  of  mouth  and  passes i,  394;  m,  1903 

California  D6bns  Commission i,656;  v,3825 

California,  department  of,  reconnaissances  and  explorations i,  683;  v,  3800 

Calooeahatchee  River,  Fla. : 

Examination  and  survey  of  Kiasimmee  River  to  the  Gulf,  via i,360 

Improvement  of i,  343;  in,  1751 

Calumet  Harbor  and  River,  Dl.  and  Ind. : 

Improvement  of  harbor i,629;  iv,2995 

Improvement  of  river i,  530;  iv,  8001 

Survey  for  waterway  via i,534;  iv,3048,3058 

Cambridge  Harbor,  Md.,  removal  of  wrecks i,272;  n,  1390, 1391 

Camden,  Ark.,  examination  of  Ouachita  River  at i,  425;  lu,  2090 

Camden  County,  N.  J.,  bridge  of i,662 

Camden,  Gloucester  and  Wcxxibury  Railway  Company,  bridge  of i,  666 

Camden.  N.  J.: 

Bridge  across  Cooper  Creek  at  Browning  road i,662 

Defenses  of  Delaware  River 1,6,21,87,770 

Improvement  of  Cooper  Creek i,239;  n,  1329 

Improvement  of  Delaware  River  at i,  230;  n,  1310 

Canadian  canal,  St.  Marys  River,  Ontario,  commerce  through i,565;  iv,  8173 

Canals,  ete.  {see  dUo  Waterways) : 

Albemarle  and  Chesapeake  Canal.  N.  C. ,  waterway  via i,  297;  n,  1457 

Allegheny  River,  Pa.,  locks  and  dams i,  482;  iv,  2701 

Appropriation  for  operation,  care,  and  maintenance i,  117, 118 

Arkansas  River,  locks  and  dams i,  433;  m,  2128 

Atlantic  Ocean  to  Great  Lakes,  waterways i,  118 

Barren  River,  Ky.,  lock  and  dam i,  503;  iv,  2806 

Benton  Harbor  Canal,  Mich,  {see  St.  Joseph  Harbor) i,  537;  iv,  3079 

Big  Barren  River,  Ky.,  lock  and  dam i,  503;  iv,  2806 

Big  Sandy  River,  locks  and  dams i,  490, 492, 496;  iv,  2735, 2741, 2750 

Big  Sioux  River,  S.  Dak. ,  examination  for  reservoir  dam i,  458 ;  m,  2395 

Big  Stone  Lake,  Minn,  and  S.  Dak. ,  reservoir  dam i,  450;  iii,  2342 

Black  Warrior  River,  locks  and  dams  . .  i,  365, 366, 378;  m,  1816, 1819, 1824, 1858 

Brazos  River,  Tex.,  locks  and  dams i,  411;  m,  1974, 2004, 2009 

Canadian  canal,  St.  Marys  River^  Ontario,  commerce i,  565;  iv,  3173 

Care,  maintenance,  etc,  appropriation  for 1,117,118 

Cascades  Canal,  Columbia  River,  Or^ i,  626, 627;  v,  3492, 3495 

Chicago  Drainage  Canal,  connection  of  Chicago  River  with i,  119;  iv,  2992 

Chicago  Drainage  Canal,  waterway  via  (act  of  1899) i,534;  iv,3048 


Chicago  Drainage  Canal,  waterway  via  (act  of  1900) i,534;  iv,3058 

Chicago  River,  orid^  across  North  Branch  Canal  at  Division  street, 
Chicago,  construction  of i,666 

Chicago  River,  bridge  across  North  Branch  Canal  at  Division  street, 
Chicago,  reconstruction  of i,662 

Chicago  River,  bridge  across  North  Branch  Canal  at  Goose  LEdaiid,  Chi- 
cago        1,665 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via i,  303;  n,  1483 
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Oanala,  etc.--Oontintie(L 

Columbia  River,  Cascades  Canal i,  626, 627;  v,  3492, 3495 

Golumbia  River,    Celilo   Falls   to   The   Dalles   Rapids,    canals  and 

locks 1, 629;  V,  3501, 3505 

Congaree  River,  S.  0.,  lock  and  dam i,  319;  n,  1594 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams i,  361, 363;  iii,  1788, 1790, 1792 

Courtableaa  Bayoa,  La.,  lock  and  dam i,389;  in,  1898 

Cumberland  River,  Tenn.  and  Ky.,  locks  and  dams i»  461, 462;  in,  2407, 2411 

Davis  Island  dam,  Ohio  River,  Pa i,473;  iv,2657 

Delaware  and  Chesapeake  Canal,  Md. ,  sunken  logs i,  272;  n,  1390 

Des  Moines  Rapids  Canal  and  diy  dock,  MLasisBippi  River i,  441:  ni,  2284 

Dismal  Swamp  Canal,  examination  and  survey  from  South  Mills  to  and 

including  Ocracoke  and  Beaufort  inlets 1,299,309;  n,]511 

Dismal  Swamp  Canal,  improvement  of  waterway  via i,  296;  ii,  1455 

DuluthOanal,  Wis.,  improvement  of i,507;  iv,2828 

Estherville-Minim  Creek  Canal,  S.  0.  {9ee  Santee  River) i,316;  n,  1587 

Fox  River,  bridge  across  canal  at  Appleton i,664 

Fox  River,  bridge  across  canal  at  Depere i,668 

Fox  River,  bridge  across  canal  at  Lock  2,  Kaukauna,  reconstruction  of.      i,  662 
Fox  River,  bridges  obstructing  canal  at  Lawe  street  and  Wisconsin  ave- 
nue, Kaukauna,  alteration  of i,668 

Fox  River,  bridges  across  canal  at  Menasha i,668 

Fox  River,  locks  and  dams 1,525,527;  iv,2953,2958 

Galena  River,  111.,  lock  and  dam i,442;  iii,2293 

Grand  Rapids  lock  and  dam,  Wabash  River 1,500,501;  iv,2800,2802 

Great  Kanawha  River^  W.  Va.,  locks  and  dams i,  487, 488;  iv,  2726, 2727 

Great  Lakes  to  Atlantic  Ocean,  waterways i,118 

Green  River,  Ky.,  locks  and  dams 1,502,503;  iv,2805,2806 

Gowanus  Canal,  N.  Y.  (tee  Gowanus  Bay) i,226;  n,1291 

Herr  Island  lock  and  dam,  Allegheny  River it 482;  iv,2701 

Illinois  and  Michigan  Canal,  waterway  via  (act  of  1899) i,534;  iv,3048 

Illinois  and  Michigan  Canal,  waterway  via  (act  of  1900) i,  534;  iv,  3058 

niinois  and  Mississipj^i Canal,  construction  of i,532;  rv,3014 

IllinoisandMis8i8sippiCanal,lockanddaminRockRiverat feeder.  i,534;  iv,S066 

Illinois  and  Mississippi  Canal,  operating  and  care i|442;  ni,2291 

Illinois  River,  ni.,  locks  and  dams i,531;  iv,3006,8010 

Kampeska  Lake,  8.  Dak.,  reservoir  dam  in  Sioux  River i,  458;  iii,  2395 

Kampsville  lock  and  dam,  niinois  River,  ni i,531;  iv,3006,3010 

Kanawha  River,  W.  Va.,  locks  and  dams i,  487, 488;  iv,  2726, 2727 

Kentucky  River,  Ky.,  locks  and  dams i, 494, 495;  iv,2744,2746 

Keweenaw  Bay  to  Lake  Superior,  waterway i,  511, 512;  iv,  2867 

Lagrange  lock  and  dam,  UUnois  River,  111 i,531;  iv,3006,3010 

Levisa  Fork,  Big  Sandy  River,  locks  and  dams i,496;  iv,2750 

Little  Kanawha  River,  W.  Va.,  lock  and  dam i,  486, 487;  iv,  2723, 2724 

Long  Prairie  River,  Minn.,  and  its  sources,  examination  for  reservoir 

dams 1,451;  in,2361 

Lonisville  and  Portland  C^mal,  improvement  and  care. .  i,  496, 499;  rv,  2783, 2791 

Louisville  and  Portland  Canal,  wreck i,505;  rv,  2816 

Maintenance,  care,  etc.,  appropriation  for i,  117, 118 

Massena  Canal,  N.  Y.  (tee  G^rass  cmd  St  Lawrence  rivers) . .  i,  599;  iv,  3377, 3389 
Michigan  Lake  to  Stui^n  Bay,  examination  and  survey . .  i,  527;  iv,  2970, 2973 

Michigan  Lake  to  Stuigeon  Bay,  harbor  of  refuge i,518;  iv,  2922 

Michigan  Lake  to  Stui^geon  Bay,  improvement  of i,  517;  rv,  2914 

Michigan  Lake  to  Sturgeon  Bay,  operating  and  care i,  518;  rv,  2919 

Michigan  Lake  to  Sturgeon  Bay,  wreck i,527;  iv,2970 

Minim  Creek-EstherviQe  Canal,  S.  C.  (gee  Santee  River) i,  316;  ii,  1587 

MisBiflBippi  River,  Des  Moines  Rapids  Canal  and  dry  dock i*  441 ;  in,  2284 

Mississippi  River, reeervoirs, construction  of i,444;  in,2309 

Mississippi  River,  reservoirs,  examination  of  Long  Prairie  River  and  its 

sources i)451;  ui,2361 

Mississippi  River,  reservoirs,  operatine  and  care i,  445;  m,  2322 

Mississippi  River,  reservoirs,  survey  of  flowage  lines i,451 

Mississippi  River,  St.  Paul  to  Minneapolis,  locks  and  dams i,  443;  ni,  2298 

Mississippi  River  to  Illinois  River,  construction  of i,  532;  iv,  3014 

(Mississippi  River  to  Illinois  River,  lock  and  dam  in  Rock  River  at 

feeder i,634;  rv,3066 

Mississippi  River  to  Illinois  River,  operating  and  care i,  442;  iii,  2291 
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Canals,  etc.— Continaed. 

Monongahela  River,  locks  and  dams i,  477, 478, 479*,  iv,  2679, 2683, 2686 

Moigan Canal.  Tex.,  improyementof(aee Galveston  ship  channel) .  i,  404;  m,  1933 

Moi^gan  Canal,  Tex.,  operating  and  care i,405:  in,  1937 

Moeqtiito  Creek  Canal, S. C.  (m6  Santee  River) 1,316;  n,lS87 

Muscle  Shoals  Canal,  Ala 1,465,466;  ni,2423,2440 

Muskingum  River,  bridge  across  canal,  above  Lowell i,660 

Muskingum  River,  bridge  across  canal, at  Zanesville i,667 

Muskingum  River, locks  and  dams i|485;  iv,2714 

New  York  Harbor,  N.  Y.,  Growanus  Canal  (tee  Gowanus  Bay) i,  226;  ii,  1291 

North  Branch  Canal,  Chicago  River,  bridge  at  Division  street,  Chicago, 

construction  of i,666 

North  Branch  Canal,  Chicago  River,  bridge  at  Division  street,  Chicago, 

reconstruction  of i,662 

North  Branch  Canal,  Chicago  River,  bridge  at  Qooee  Island,  Chicago ...      i,  665 

North  Carolina  Cut,  N.C.,  waterway  via i,297;  n,1467 

Northern  and  Northwestern  Lakes  to  Atlantic  Ocean,  waterways i,  118 

Ohio  River,  Davis  Island  dam,  Pa i>473;  iv,2657 

Ohio    River,    Louisville    and    Portland    Canal,    improvement    and 

care i, 496, 499;  iv,2783,2791 

Ohio  River,  Louisville  and  Portland  Canal,  wreck i,505;  iv,  2816 

Ohio  River,  movable  dams it  474;  iv,2661 

Operation,  care,  and  maintenance,  appropriation  for i,  117, 118 

Osage  River,  lock  and  dam,  construction  of  (tee  Missouri  River  Commis- 
sion)   1,658;  a, 365,382 

Osage  River, lock  and  dam, cost  of  completion it 452;  in,2369 

Otter  Tail  Lake  and  River,  Minn.,  reservoir  dam i,450;  in,2341 

PlaquemineBayou,  La.,  lock  construction i,387;  in,1890 

Poinsett  Lake.  ti.  Dak. ,  reservoir  dam  in  Sioux  River i,  458;  m,  2395 

Portage      Lake     and      Lake      Superior     canals     {$ee     Keweenaw 

Point) 1,511,512;  iv,2867 

Puget  Sound  to  lakes  Union  and  Washington i,646;  v,3583 

Red  Lake  and  Red  Lake  River,  Minn.,  reservoir  dam i,450  in,2340 

Rock  River,  111.,  canal  around,  construction  of i,532;  rv,3014 

Rock  River,  HI.,  canal  around,  operating  and  care h^^*  ui,2291 

Rock  River,  111.,  lock  and  dam  at  feeder i»534;  iv,3066 

Rough  River,  Ky.,  lock  and  dam i,504;  iv,2814,2815 

St  Clair  Flats  Canal,  examination  and  survey i,  571;  iv,  3203, 3206 

St  Clair  Flats  Canal,  improvement  and  care i,568;  iv,3188,3189 

St  Lawrence  Power  Company's  canal  (eee  Grass  and  St   Lawrence 

rivers) i,599;  iv,3377,3389 

St  Marys  Falls  Canal,  Mich 1,564,565;  rv,3161,3173 

Salmon  Bay,  Wash. .  waterway  via i,646;  v,3583 

Shilshole  Bay,  Wash.,  waterway  via i,646;  v,3583 

Sioux  River,  S.  Dak. ,  examination  for  reservoir  dam i,  458;  m,  2395 

Six-mile  Island,  AUqy^heny  River,  lock  and  dam i,  482;  rv,  2701 

Springdale,  Fft.,  lock  and  dam  in  Allegheny  River i,  482;  iv,  2701 

Stuigeon   Bay  and   Lake    Michigan   Canal,    examination   and   sur- 
vey  1,527;  iv,2970,2978 

Sturgeon  Bay  and  Lake  Michig^  Canal,  harbor  of  refuge i,  518;  rv,  2922 

Sturgeon  Bay  and  Lake  Michigan  Canal,  improvement  of i|517;  rv,2914 

Sturgeon  Bay  and  Lake  Michigan  Canal,  operating  and  care i,518;  nr,  2919 

Stuigeon  Bay  and  Lake  Michigan  Canal,  wreck i|527;  iv,2970 

Superior  Lake  to  Keweenaw  Siy,  waterway i»511, 512;  iv,  2867 

Tennessee  River  below  Chattanooga,  canals,  etc i,  465, 466;  m,  2423, 2440 

Tennessee  River,  Muscle  Shoals  Canal,  Ala 1,465,466;  in,2423,2440 

Tombigbee  River,  Ala.,  locks  and  dams 1,366,378;  m,  1824, 1835, 1858 

Traveise  Lake,  Minn,  and  S.  Dak.,  reservoir  dam i,450;  m,  2:^42 

Tug  Fork,  Biff  Sandy  River,  locks  and  dams i,496;  iv,2750 

Turners  Cut»  N.  C,  examination  and  survev  of  waterway  from  South 
MiUs  to  and  including  Ocraooke  and  Beaufort  inlets,  via. . .  i,  299, 309;  n,  1511 

Turners  Cut,  N.  C,  improvement  of  waterway  via i,296;  n,1455 

Union  Lake,  Wash.,  waterway  via i,646;  v,3583 

Wabash  River,  Grand  Rapids  lock  and  dam 1,500,501;  iv,2800,2802 

Warrior  River  locks  and  dams i,  365, 366, 378;  iii,  1816, 1819, 1824, 1858 

Washington  Lake  to  Puget  Sound,  Wash i,646;  v,3583 

White  River,  Ark.,  locks  and  dams i,428;  m,2108 

Yamhill  River,  Oreg.,  lock  and  dam 1,631,632;  v,3550,3555 

Canarsie  Bay,  N.  Y.,  improvement  of i,208;  n,12lB 
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Gape  Ann,  Mass.,  constraction  of  harbor  of  refoffe  in  Sandy  Bay i,  141;  n,  1048 

Gape  Oharlee  City  Harbor,  Ya.,  improvement  of. i,  294;  n,  1458 

Gape  Elizabeth,  Me.,  bridge  of  town  of i,688 

Gape  Fear  RiverjN.  0. : 

Defenaee  of  Wilmington 1,6,24,812,921 

Ezflonination  and   survey  at  Wilmington,  and   thence   to   Fayette- 

▼ille 1,310;  ii,  1662, 1557 

Harbor  lines  at  Southport i,119;  n,1572 

Improvement  above  Wilmineion i,807;  n,  1602 

Improvement  at  and  below  Wilmington i,807;  n,1604 

Improvement  of  Northeast  Branch i,306;  ii,1600 

Gape  Henry,  Va.,  defenses  at i,6 

Gape  Porpoise  Harbor,  Moy  improvement  of i,  135;  ii,1037 

Gape  Vincent  Harbor,  N.  Y.,  improvement  of i,  597;  iv,  3370 

GapitoL  Washington,  D.  C.,  telegraph  line i,676;  v,3689 

Garlos  Lake.  Minn,  jfaee  LongPraine  River) i,461;  m,2361 

Garrabelle  Bar  and  Harbor,  Fla. : 

Examination  and  survey  of  harbor i,364;  iii,  1800, 1803 

Improvement  of i,350;  in,  1766 

Garriages,  gon: 

Barbette i,8,9 

Disappearinff i>6, 8 

GarroUton,  KyiToridge  across  Kentucky  River  at i,662 

Garrollton  ana  Prestonville  Bridge  Gompany,  bridge  of i,662 

Garrollton  Electric  BaUway  and  Bridge  Gompany  (tee  Garrollton  and  Pres- 
tonville Bridge  Gompany)  1,662 

Garatbersville  Harbor.  Mo.  (see  Mississippi  River  Gommission) i,  657;  S.,  3, 32 

Garvera  Harbor,  Me.,  improvement  of i»129;  n,  1008 

Gascades  Ganal,  Golombia  River,  Greg.: 

Gonstruction  of i,626;  v,3492 

Operating  and  care i,627;  v,3495 

Gasematee i,  7, 12, 88 

Cedar  Greek,  N.  J.,  removal  of  wreck i,263;  n,1352 

Centennial  Lake,  Miss,  (ae^  Yazoo  River) i»421;  ni,2052 

Champlain  Lake^  N.  Y.  and  Vt : 

Burlington  Harbor,  Vt.,  estimate  of  cost  of  repair  and  completion  of 

breakwater i.  i,160;  n,1072 

Burlington  Harbor,  Vt.,  improvement  of i»146;  n,  1062 

Defenses  of 1,6,32,854 

Narrows,  improvement  of if  148;  n,1055 

North  and  South  Hero  islands,  improvement  of  channel  between i,  146 

Charles  River,  Mass.    See  Boston  Harbor. 
Charleston  Harbor,  S.  C. : 

Defenses  of i,  6, 26, 816 

Improvement  of i,320;  n,1698 

Removal  of  sunken  logs  in  waterway  to  Beaufort,  S.  G i,  324;  n,  1607 

Charlevoix  Harbor,  Mich. : 

Bridge  across  Pine  River i,665 

Bri<^  across  South  Arm  of  Pine  Lake i,666 

Improvement  of i,552;  iv,3126 

Charlotte  Harbor,  Fla.,  improvement  of i,343;  ni,1752 

Charlotte  Harbor,  N.  Y.: 

Improvement  of i,593;  iv,3356 

Water  levels i,681;  v,3776 

Charts: 

Military  and  other I...  1,683,685;  v,3799 

Northern  and  Northwestern  Lakes i,677,681;  v,3761 

Chatham  Harbor,  Mass. : 

Improvement  of i,  168;  ii,  1090 

Removal  of  wreck  on  Hardings  Beach i|174;  ii,  1147 

Chattahoochee  River.  Ga.  and  Ala. : 

Improvement  below  ColumbuSj  Gki i,355;  ni,1775 

Improvement  between  Westpomt  and  Franklin,  Qa i,  356;  iii,  1777 

Preliminary   report   on   survey    between   Westpoint  and    Franklin, 

Ga 1,363;  ni,1793 

Cheboygan  Harbor,  Mich.,  improvement  of i,  654;  iv,  3135 

Chefuncte  River,  La.,  improvement  of i,379;  in,  1872 

Ghehalis  River,  Wash.,  improvement  of i,644;  v,3580 


Digitized  by  LjOOQIC 


10  INDBZ. 

Chelsea  Greek  and  Harbor,  Maes.: 

Bridge  to  Boston i^OaS 

Improvement  of  creek  (tee  Boston  Harbor) i,162;  n,1078 

Ghequamegon  Bay,  Wis.  (tee  Ashland  Harbor) i,  609;  iv,  2863 

Che6ai)eake  Bay,  Md.  and  Va.: 

Bridge  acrofis  Kent  Island  Narrows,  at  Kent  Island i,  665 

Gape  Gharles  Gity  Harbor,  Va.,  improvement  of i,  294;  ii,  1453 

Defenses  of  entrance,  at  Gape  Henry,  Va i,  6 

Defenses  of  Hampton  Roads,  Va i,  6,23,802 

Milford  Haven  Harbor,  Va.,  improvement  of i^  284;  ii,  1415 

Waterwajr  from  Norfolk,  Va.,  to  Albemarle  Sonnd,  N.  G.,  via  Gumtuck 

Sound,  improvement  of i,  297;  n,  1467 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Garolina,  via  Pasquo- 
tank Biver,  improvement  of : 1,296;  ii,1455 

Wreck  near  Graigbill  Ghannel  light,  Md^  removal  of i,  272;  ii,  1391 

Wreck  near  Old  Plantation  light-house,  Va.,  removal  of i,  298;  n,  1462 

Wreck  off  Fort  Monroe,  Va.,  removal  of i,298;  n,  1462 

Ghesapeake Transit Gompany,  bridgeof i,665 

Ghesconnessez  Greek,  Va. ,  examination  and  survey i,  299;  ii,  1478, 1481 

Ghester  Greek,  Pa.,  removal  of  wreck i,262;  n,  1360 

Gheeter  River,  Md.,  improvement  of i»267;  u,  1381 

Ghicagoand  Northwestern  Railway  Gompany,  bridge  of i,662 

Ghicago  Drainage  Ganal,  HI.: 

Oonnection  of  Ghio^  River  with i>119;  rv,2992 

Waterway  from  MissisBippi  River  to  Lake  Michigan,  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,534;  iv,3058 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  survey  for  (act 

of  1899) 1,634;  iv,8048 

Ghicago  Harbor  and  River,  Dl.: 

Bridge  across  Little  Galumet  River  at  Riverdale i,664 

Bridge  across  North  Branch  at  Glvboum  place i,663 

Bridge  across  North  Branch  Ganal  at  Division  street,  construction  of. . .       i,  666 
Bridge  across  North  Branch  Ganal  at  Division  street^  reconstruction  of .       i,  662 

Bridge  across  North  Branch  Ganal  at  Qooee  Island i,666 

Bridge  across  West  Fork  of  South  Branch  at  Mud  Lake i,663 

Bridges  of  Sanitiuy  District  at  Harrison  and  Throop  streets  and  Ashland 

avenue i,662 

Improvement  of  Galumet  j[ South  Ghicago)  Harbor : i,  529;  rv,  2995 

Improvement  of  channels  m  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Improvement  of  outer  harbor i,528;  iv,2987 

Improvement  of  river i,529;  iv,2992 

Waterway  from  Mississippi  River  to  Lake  Michigan  at,  examination  for, 

with  plan  and  estimate  (act  of  1900) i,534;  iv,3068 

Waterway  from  Mississippi  River  to  Lake  Michigan  at,  survey  for  (act 

of  1899) 1,634;  iv,3048 

Ghicago,  Milwaukee  and  St  Paul  Railway  Gompany: 

Bridgeof,  across  Mississippi  River,  near  Minneapolis,  Minn i,662 

Bridge  of,  across  North  Branch  Ganal,  Ghicago,  111 i,  665 

Ghickasahay  River,  Miss.,  improvement  of i,372;  iu,l844 

Ghief  of  Engineers,  officers  on  duty  in  Office  of  the i,688 

Ghincotea^e  Bav,  Va.,  improvement  of  waterway  to  Delaware  Bay. .  i,  260;  ii,  1348 
Ghipola  River,  Ila. : 

Improvement  of  lower  river i,352;  ui,  1769 

Improvement  of  upper  river i,353;  ni,  1771 

Ghippewa  River,  Wis.,  improvement  of i,445;  ni,2327 

Ghitto,  Begue,  La.^  improvement  of i,377;  m,1852 

Ghoctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  357;  ni,  1778 

Ghoptank  River,  Md. : 

improvement  of i,267;  n,1381 

Removal  of  wrecks  in  Gambridge  Harbor i,272;  ii,  1390, 1391 

Ghristiana  River,  Del.  (we  Wilmington  Harbor) i,246;  ii,1335 

OUyofAin^  Orfeatu  (steamboat),  romoval  of  wreck  of i,473;  iv,2646 

Gity  Waterway,  Tacoma,  Wash,  (tee Tacoma) i,655;  v,3593,3595 

Givilian  assistants  to  engineer  officers i,37,38 

Glark  Fork,  Golumbia  River,  Wash,  (aee  Pend  Oroille  River) i,  653;  v,  3591 

Glarke  Gounty,  Wash.,  bridge  of i,661 

Glatskanie  River,  Greg. : 

Dredging  plant  for  use  on  (««  Golumbia  River) i,640;  v,3576 

Improvement  of i,637;  v,3671 
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Glflttrwttter  Biyer,  Idaho,  improfament  of i»028;  t,8601 

Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Railway  Company: 

Bridge  of,  acroes  Cuyahoga  River  at  Cleveland,  Ohio i,663 

Bridge  of,  acrofis  Pawpaw  River,  Midi i,668 

CtewZemd.  Graver  (schooner),  removal  of  wreck  of i,229;  n,1299 

Clevelana  Harbor  Ohio: 

Bridge  acroes  Cayahoga  River  at i,663 

Engineering  metnods  used  in  improvement  ot iv,  3213 

Examination  and  survey i,585;  iv,3277,3286 

Improvement  of i,678;  rv,3244 

Removal  of  wrecks i,684;  iv,3269,3270 

Water  levels 1,681;  v,3776 

Cleveland,  Ohio,  engineer  district,  engineering  methods  used  in  the iv,3218 

Clinch  River,  Tenn.: 

Bridee  at  Kingston i,660 

Final  report  on  survey i,469;  in,2642 

Improvement  of i,468;  iii,2456 

Clinton  River,  Mich.,  improvement  of i,561;  iv,8153 

Clubfoot  and  Harlowe  Canal,  N.  C. ,  waterway  via i,  303;  ii,  1493 

Clubfoot  Creek,  N.  C. ,  improvement  of  waterway  via i,  303;  ii,  1493 

Coanjock  Bay,  N.  Cy  improvement  of  waterway  via 1,297;  n,1467 

Cocheoo  River,  N.  H.,  improvement  of i,136;  ii,1039 

OolemasuA,  T.  (schooner),  removal  of  wreck  of if262;  n,1351 

College  roint,  East  River,  N.  Y.,  harbor  lines i,119;  n,1305 

CoUmj  OHstobal  (steamboat),  removal  of  wreck  of i,667;  v,3635 

Coloiado  River,  Nov.,  examination  between  El  Dorado  Canyon  and  Rio- 

ville 1,603;  iv,3402 

Columhia  (bugeye),  removal  of  wreck  of i,272;  ii,  1390 

Columbia,  department  of  the,  reconnaissances  and  explorations i,  683;  v,  3799 

Columbia  River,  Oreg.  and  Wash. : 

Dredging  plant  for  use  on  tributaries  below  Willamette  River....  i,  640;  v,  3675 

Cascades  Canal,  construction  of i,626;  v,3492 

Cascades  Canal,  operating  and  care i,627;  v,3495 

Celilo,  Oreg.,  improvement  above i,623;  v,3489 

Celilo  Falls  to  The  Dalles  Rapids,  boat  railway i,625;  v,3491 

Celilo  Falls  to  The  Dalles  Ramds,  examination  and  survey. .  i,  629;  v,  3601, 3605 

Clark  Fork  (tee  Pend  Oreille  River) i,663;  v,3691 

Gauging i,640;  v,3676 

Mouth  of,  defenses  at 1,6,34,895,923 

Mouth  of,  improvement  at i,636;  v,3667 

Mouth  of.  to  Willamette  River,  improvement  from i,  633;  v,  3567 

Three-mile  Rapids,  improvement  at i,626;  v,3491 

TonguePointOr^.,  improvement  below i|634;  v,3665 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from i,627;  v,3499 

Comer  B,  (steamboat),  removal  of  wreck  of i»473;  iv,2646 

Commencement  Bay,  Wash,  {ue  Tacoma  Harbor} i,  655;  v,  3593, 3595 

Commercial  statistics,  Sault  8te.  Marie  canals,  Mich i,565;  iv,3173 

Communipaw  Channel,  N.  J.,  removal  of  wreck  in i,  223;  ii,1247 

Compton  Creek,  N.  J.,  improvement  of i,220;  n,1242 

Conecuh  River,  AliL,  improvement  of i,360;  in,  1784 

CougEoee  River,  S.  C. : 

Improvement  of .i>318;  n,1592 

Improvement  between  Columbia  and  Granby 'i,  319;  n,  1594 

Congress,  FiftvHsdxth,  second  session,  acts  of,  affecting  Corps  of  Engineers. .    v,  3837 

Conneaut  Harbor,  Ohio,  improvement  of i,582;  iv,3264 

Connecticut,  defenses  of  coast  of 1,6,17,747 

Connecticut  River,  Conn.,  improvement  of,  below  Hartford i,  180;  ii,  1166 

Contentnia  Creek,  N.  C,  improvement  of i,  301;  ii,  1488 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  656 

Continuing  contracts i,118 

Albemarle  Sound,  N.  C,  waterway  via i,  296;  n,  1455 

Allegheny  River,  Pa.,  locks  and  aams i,482;  iy,2701 

Ambrose  Channel,  New  York  Harbor,  N.  Y i,224;  n,1285 

Ashtabula  Harbor,  Ohio i,581;  iv,3260 

Back  Cove,  Portland,  Me i,131;  n,1006 

Baltimore  Harbor,  Md .• i,264;  ii,1374 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y i,226;  ii,1291 

Big  Sandy  River,  Ky.  and  W.  Va 1,490;  xy,2786 

Black  River  (Lorain)  Harbor,  Ohio 1,577;  xy,8241 
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Black  Rock  Harbor,  Buffalo,  N.  Y 1,589;  xy,8824 

Black  Warrior  River,  Ala.,  below  Tuscaloosa i,366;  ni,1826 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  . . .  i,  365;  ni,  1816 

Boston  Harbor,  Mass i,152;  n,1078 

Bridgeport  Harbor,  Conn i,186;  n,1177 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y i,  589;  nr,  8324 

Buffalo  Harbor, N.Y 1,587;  iv,3305 

Calumet Harlxwr.  ni i,629;  iv,2995 

Cape  Porpoise  Harbor,  Me if  135;  ii,1037 

Charleston  Harbor,  B.C i,320;  n,1698 

Chicago  River,  111 i,529;  iv,2992 

Christiana  River,  Del i,246;  n,1335 

Cleveland  Harbor,  Ohio i,578;  iv,3244 

CongareeRiver,  8.C i,319;  ii,1594 

Croatan  Sound, N. C,  waterway  via i,296;  ii,1455 

Cumberland  River  above  Nashville,  Tenn if  462;  m,2411 

Cumberland  Sound,  Ga.  and  Fla i,333;  n,1655 

Deep  Creek,  Va.,  and  waters  connecting  with  Pamlico  Sound....  i,  29G;  n,  1455 

Delaware  Bay,  Del.,  harbor  of  refuge i,237;  u,1325 

Delaware  River,  N.  J., Pft., and  Del i,230;  ii,1310 

Detroit  River,  Mich i,569;  iv,3190 

Dnluth  and  Superior  Harbor,  Minn,  and  Wis i,507;  iv,2828 

East  (Ambrose)  Channel,  New  York  Harbor,  N.Y i,224;  ii,1285 

Elizabeth  River,  Va.,  to  Famlioo  Sound,  N.  C,  waterway i,  296;  n,  1455 

Erie  Basin, Buffalo, N.  Y i,589;  iv,3324 

Everett  Harbor,  Wash i,648;  v,3587 

Falls  of  Ohio  River  at  Louisville,  Ky i,496;  iv,2783 

Galveston  Harbor,  Tex i,402;  in,  1921 

Gowanus  Bay  channels,  New  York  Harbor,  N.  Y i,  226;  n,  1291 

Grays  Harbor,  Wash i,642;  v,8578 

Great  LakeSj  channels  in  connecting  waters  of i,563;  iv,3157 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor i,  374;  in,  1846 

Hay  Lake  Channel,  St  Marys  Kiver,  Mich i,567;  iv,3185 

Horn  Island  Harbor,  Miss if  371;  in,  1842 

Hudson  River,  N.  Y i,210;  n,1222 

Illinois  and  Mississippi  Canal,  111 i,532;  iv,3014 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky i,496;  iv,2783 

Kenosha  Harbor,  Wis i,524;  iv,2945 

Kentucky  River,  Ky i,494;  iv,2744 

Keweenaw  Bay  to  Lake  Superior,  Mich. ,  waterway if  511 ;  iv,  2867 

Lorain  Harbor,  Ohio i,577;  iv,3241 

Loutre,  Pass  a,  Mississippi  River i,383;  ni,1878 

Michi^^  City  outer  harbor,  Ind i,535;  iv,S075 

Milwaukee  Bay,  Wis. .harbor  of  refuge if  522;  iy,2936 

Mississippi  River,  at  Pass  a  Loutre i,383;  m,1878 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,657,  &,3,82 

Mississippi  River,  between  Missouri  and  Ohio  rivers i,  435;  m,  2169 

Mississippi  River,  between  Missouri  River  and  St  Paul i,  440;  m,  2238 

Mississippi  River,  between  St  Paul  and  Minneapolis i,  443;  ni,  2298 

Mississippi  River,  Vicksbuig  Harbor,  Miss if  421;  iii,2052 

Missouri ^ver,  below  Sioux  City,  Iowa i,658,  S.,  365,382 

Mobile  Harbor,  Ala i,364;  iii,1810 

Monongahela  River.  W.Va.  and  Pa i, 477, 478;  iv,2679,2683 

Narragansett  Bay,  R.  I i,167;  ii,1129 

New  Haven  Harbor,  Conn i,182;  n,1170 

New  York  Harbor,  N.Y.,  Ambrose  Channel i,224;  n,1285 

New  York  Harbor,  N.  Y. ,  Gowanus  Bay  channels i,  226;  ii,  1291 

Norfolk  Harbor^  Va.,  to  Pamlico  Sound,  N.  C,  waterway i,  296;  ii,  1455 

Northern  and  Northwestern  Lakes,  channels  connecting i,  563;  iv,  3157 

Oakland  Harbor,  Cal i,605;  rv,3413 

Ocmulgee  River.  Ga i,330,  n,1646 

Ohio  River,  Falls  of,  at  Louisville,  Ky i,496;  iv,2783 

Ohio  River,  movable  dams if  474;  iv,2661 

OMge River,  Mo i,658,  S., 865,882 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,  296;  n,  1455 

Pascagoula River,  Miss if371;  m,1842 

Pasquotank  River,  N.  C,  waterway  via i,296;  ii,1455 

Pass  a  Loutre,  Mississippi  River x,383;  ni,1878 
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Gontixraing  oontraetB— Continned. 

Patapeco  River,  Md 1,884;  n,1374 

Plaquemine  Bayou,  La i,387;  ni,1890 

Portage  Lake  harbor  of  refnge,  Mich i,660;  iv,3119 

Portland  Harbor,  Me.,  inclading  Back  Cove i,131;  ii,1006 

Potomac  River,  below  Waahington,  D.  0 i,276;  n,1405 

ProvidenceRiver,  R.  I i,167;  n,1129 

Racine  Harbor,  Wia i,623;  rv,2942 

Red  Hook  Channel,  New  York  Harbor,  N.  Y i,226;  n,1291 

Rockland  Harbor,  Me i,128;  n,1000 

Sabine  Pass,  Tex i,398;  ni,1910 

Sacramento  River,  Gal i,608;  rv,3420,3423 

St.  Joseph  Harbor,  Mich i,537;  rv,3079 

St.  Marys  River,  Mich.,  at  the  falls i,564;  iv,8161 

St  Marys  River,  Mich.,  Hay  Lake  Channel i,567;  iv,3186 

Sandbeach  harbor  of  refnee,  Mich i,557;  iv,3144 

San  Francisco  Harbor,  Cai i,604;  iv,3411 

San  Pedro  Bay,  Cal i,600;  iv,3397 

Savannah  Harbor,  Ga i,324;  n,1628 

Savannah  River,  Ga. ,  between  Augusta  and  Savannah i,  326;  u,  1634 

Sheboygan  Harbor,  Wis i,521;  iv,2931 

Ship  (mannel  connecting  waters  of  the  Great  Lakes i,  563;  iv,  3157 

Ship  Island  Harbor,  Miss. ,  channel  to  Gulfport i,  374;  m,  1846 

South  Chicago  Harbor,  111.  (<e0  Calumet  Harbor) i,529;  iv,2996 

Superior  Harbor,  Wis i,507;  iv,2828 

Superior  Lake  to  Keweenaw  Bay,  Mich. ,  waterway i,  611 ;  nr,  2867 

Tampa  Bay,  Fla i,345;  ra,1756 

Toledo  Harbor,  Ohio i,572;  iv,3218 

Tombigbee  and  Warrior  rivers,  below  Tuscaloosa,  Ala i,  366;  ni,  1826 

Turners  Cut,  N.  C,  waterway  via i,296;  ii,1455 

Union  River,  Me i,124;  n,993 

Vicksbuig Harbor,  Miss i,421;  ni,2052 

Warrior  River,  Ala.,  below  Tuscaloosa i,366;  ni,  1825 

Warrior  River,  Ala. ,  from  Tuscaloosa  to  Daniels  Creek i,  365;  in,  1816 

White  River  (upper),  Ark i|428;  in, 2108 

Willamette  River,  above  Portland,  Greg i,631;  v,3550 

Wilmington  Harbor,  Del i,246;  n,1335 

Winyah  Bay,  8.  C i,314;  n,1582 

YamhiU  River, Greg i,631;  v,3550 

Yazoo  River,  Miss.,  at  the  mouth i,421;  m,2052 

Contracts,  continuing.    Su  Continuinff  contracts. 

Cook^W.a.  (steamer),  removal  of  wreck  of 1,334;  n,1660 

Cooper  Creek,  N.  J. : 

Bridge  at  Browning  road,  near  Camden i,662 

Improvement  of i,239;  n,  1329 

Coos  Bay,  Harbor,  and  River,  Or^.: 

Dredging  harbor i,618;  v,3476 

Harbor  lines  in  bay i,119;  v,3544 

Improvement  of  entrance  to  bay  and  harbor i,616;  v,3471 

Improvement  of  river i,618;  v,3476 

Coosa  Kiver,  Ghu  and  Ala. : 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge i,  361;  ni,  1788 

Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge i,  363;  in,  1790 

Operating  and  care  of  locks  and  dams i,363;  ni,  1792 

Coquille  River,  Greg. : 

General  improvement i,614;  v,3464 

Improvement  between  Coquille  and  Myrtle  Point i,  615;  v,  3468 

Core  Sound,  N.  C,  examination  and  survey  of  waterway  via i,  299, 309;  n,  1511 

Comer  Stake  light,  off  Staten  Island,  N.  Y.,  removal  of  wreck  near.,  i,  223;  n,  1247 

Corps  of  Artillery: 

Reservation  at  Willets  Point,  N.  Y.,  transferred  to  the i,42 

Tugboat  for  transfer  to  the i,38 

Corps  of  Engineers: 

Changes  in  personnel i,8 

Laws  of  Fif^-sixth  Congress,  second  session,  affecting  the v,  3837 

Number  and  distribution  of  officers i|3,4 

Gffioers  on  duty  in  Gffice  of  the  Chief  of  Engineers i,688 

Service  of  officers  in  the  field,  with  troops,  and  as  officers  of  United 
States  volunteers,  since  April,  1898 i,45 
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Goeoob  Harbor,  Conn.,  improyement  of i,196;  n,1180 

Ck)urtableau  Bayou,  La.,  improvement  of i,3W;  ni,1898 

C!owlitz  River,  Wash.: 

Dredging  plant  for  use  on  (m6  Oolnmbia  River) i,640;  v,8575 

Imi)rovement  of i,639;  v,857S 

GoyteBville,  N.  J^  harbor  lines  in  Hudson  River i,118;  u,1270 

Craft,  sunken.    See  Wrecks. 

C^at^,  Pete  (steamer) .  removal  of  wreck  of 1,334;  ii,1660 

Craighill  Channel  lient,  Chesapeake  Bay.  Md.,  removal  of  wreck  near,  i,  272;  n,  1391 

Cribs,  Kenosha  Hartx>r,  Wis.,  moving  of iv,2948 

Qristobai  OoUm  (steamboat) ,  removal  of  wreck  of if  657;  v,8635 

Croatan  Sound,  N.  C.  : 

Examination  and  survey  of  waterway  via 1,299,309;  ii,1511 

Improvement  of  waterway  via i,296;  u,1455 

Crooked  (Oarrabelle)  River,  Fla.    See  Carrabelle  Bar  and  Harbor. 

Crum  Creek,  Pa.,  bridge  in  Delaware  County i,66S 

Cumbeorland  River,  Tenn.  and  Ky.: 

Gauging  (Me MississiDpi  River) i>425;  m,2072;  8., 8, 46, 126 

Improvement  above  if ashville,  Tenn i)462;  ni,2411 

Improvement  below  Nashville,  Tenn i|461;  m,2407 

Removal  of  wreck  at  Dover  Island,  below  Nashville,  Tenn i,  463;  ni,  2417 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,6,26,821 

Engineering  methods  used  in  improvement  of n,  1660 

Improvement  of i,333;  ii,1665 

Cbm&er2and  (steamer),  removal  of  wreck  of i|411;  iu,1959 

Current  River,  Ark.  and  Mo.,  improvement  of i|431;  iii,2124 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via ii  297;  ii,  1467 

Curtis  Bay,  Baltimore,  Md. : 

Estimate  of  cost  of  deepening  and  widening  channel  of i,  273;  u,  1894 

Improvement  of  channel  to i,266;  n,1379 

Cut-off,  Apalachioola  River,  Fla.,  improvementof i,362;  m,1769 

Cuyahoffa  iUver,  Ohio: 

Bridge  at  Cleveland i,663 

Examination  and  survey  of  Cleveland  Harbor i,  686;  iv,  3277, 3286 

Improvement  of  Cleveland  Harbor i,678;  rv,3244 

Removal  of  wreck  in  Cleveland  Harbor i,684;  iv,8270 

Cyclone  of  September,  1900.    See  Hurricane. 

Cypress  Bayou,  Tex.  and  La., improvement  of i»414;  iii,2033 

I>. 

Daisy  (canal  boat);  removal  of  wreck  of i,262;  n,1861 

Dalecarlia  Reservoir,  Washington  Aqueduct,  D.  C i>671;  v,3661 

Dams.    See  Canals  and  Waterways. 

Darby  Creek,  Pa.,  bridsein  Delaware  County i,883 

Dardanelle,  Ark.    See  Arkansas  River. 

Darien  Harbor,  Ga.,  improvement  of i,328;  n,1639 

Darlinff  Lake,  Minn,  (xee  Long  Prairie  Itiver) i)461;  m,2361 

Davis  Island  dam,  Ohio  River,  FkL,  operating  and  care i>473;  iv,2667 

Dawson  County,  Mont,  bridge  of i,6&9 

Da3rton,  Fla.,  brid^  across  Halifax  River i,666 

Deals  Island,  Tangier  Sound,  Md.,  removal  of  wreck i»272;  n,  1390 

Debris,  mining,  in  Calif omia i,666;  v,3626 

Decatur,  Ala.,  bridge  across  T^meesee  River  at i,662 

Decatur  Countv,  Gra.,  bridge  across  Flint  River  in i,660 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  improvement  of  waterway 

via 1,296;  ii,1466 

De/en(2er  (steamer),  removal  of  wreck  of i,606;  iv,2816 

D^enses,  seaooast    See  Fortifications. 

Delaware  and  Chesapeake  Canal,  Md.,  removal  of  sunken  logs  in  Back 

Creek i,272;  n,1390 

Delaware  and  Hudson  Company,  bridge  of i,669 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Bridge  at  Trenton,  N.  J i,661 

Defenses  of 1,6,21,37,770 

Delaware  Breakwater,  construction  of i,237;  ii,1323 

Harbor  of  refuge  in  bay,  construction  of 1,237;  n,1326 
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Delaware  Bay  and  BiveT,  N.  J.,  Pa.,  and  DeL— Oontinned. 

Improvement  of  river i,230;  ii,1310 

Lewes,  Del.,  oonstraction  of  iron  pier  near i>286;  n,  1323 

Marcoishook,  Pa.,  improvement  of  ice  harbor i»235;  n,  1322 

Waterway  to  Ghincoteague  Bay,  Va. ,  improvement  of i,  260;  n,  1348 

Wrecks,  removal  of 1,262,263;  ii,  1360, 1361, 1362 

Delaware  Breakwater  Harbor,  DeL : 

Ck>n8tniction  of  breakwater i,237;  ii,  1323 

Removal  of  wreck i,263;  ii,1361 

Delaware  Comity,  PkL,  bridges  across  Darby  and  Cram  creeks i,663 

Delaware,  Fort,  Del. ,  defenses  at  {tee  Delaware  River) i,  6, 21, 37, 770 

Delta  Point,  La.  (tee  Mississippi  River  Commission) i}667;  S.,3,32 

Dennis  Creek,  N.  J.,  removal  of  wreck i,262;  ii,1360 

Department,  Engineer,  operations  ol,  in  the  Philippines i,  43, 976 

Departments,  Ezecntive,  Washington,  D.  C,  telegraph  line i,676;  v,3689 

Departments,  military: 

Operations  of  Engineer  Department  in  the  Philippines i,  43, 976 

Reconnaissances  and  explorations i,683;  v,3799 

Depere,  Wis.,  bridge  of  city  of i,668 

Depot,  Engineca^Willets  Point,  N.  Y 1,40,41,42,947 

Derelicts.    See  Wrecks. 

Derricks,  floating,  application  of,  to  grading  river  banks  to  receive  revet- 
ments   ni,2226 

Deschutes  River,  Wash,  (tee  Olympia  Harbor) i,646;  v,3682 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operation  and 

care i,441;  in,2284 

Des  Plainee  River,  III. : 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,634;  iv,3068 

Waterway  m>m  Mississippi  River  to  Lake  Michigan  via,  survey  for  (act 

of  1899) 1,634;  iv,3048 

Detroit,  Mount  Clemens  and  Marine  City  Rulway,  bridge  of i,  666 

Detroit  River,  Mich. : 

Examination  of  channel  west  of  Groese  Isle i>571;  iv,3208 

Improvementof i,669;  iv,3190 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  663;  rv,  3167 

Removal  of  wreck  at  Belle  Isle i,670;  iv,3198 

Disappearing  gun  carriages i,6,8 

Discnaige  measurements.    See  Grauging. 

Disk  anchor,  use  of  the ni,2221 

Dismal  Swam^  Canal.  Va.  and  N.  C. : 

Examination  and  survey  from  South  MOls  to  and  including  Ocracoke 

and  Beaufort  inlets 1,299,309;  n,1611 

Improvement  of  waterway  via x,296;  ii,  1466 

District  of  Columbia.    See  Washington. 

Dividing  Creek  (La  Trappe  River) ,  Md.,  improvement  of i,268;  n,1382 

Division  engineers .-..       i,  119 

Divisions,  engineer i,119 

Divisions,  militanr: 

Operations  of  Engineer  Department  in  the  Philippines i,  43, 976 

Reconnaisances  and  explorations i,683;  v,3799 

Doboy  Bar,  Gra..  improvement  of i|327;  ii,  1638 

DodeoHf  Frank  (canal  boat^,  removal  of  wreck  of i,262;  ii,  1360 

Dog  Island  anchorage,  St  Greorge  Sound,  Fla.  See  Carrabelle  Bar  and  Harbor. 

Dog  River,  Ala.,  bndjB^acroBB i,666 

Double  Bi^ou,  Tex.,  improvement  of i,408;  ni,1960 

Douglas,  Wis.,  bridge  of  town  of,  across  Fox  River i,664 

Dover  Island,  CumbBrland  River,  removal  of  wreck i,  463;  in,  2417 

Dredge  boats: 

For  Columbia  River  tributaries  below  Willamette  River i,  640;  v,  8676 

For  Mississippi  River  and  other  waters i,383;  iii,1878 

For  works  in  Florida i,342;  n,1749 

For  works  on  Texas  coast i,408;  in,  1960 

Dubuque,  Iowa,  bridge  across  Mississippi  River  near  Eagle  Point i,  660 

Dubuque  and  Wisconsin  Bridge  Company,  bridge  of i,  660 

Duck  Creek  (Smyrna  River),  Del.: 

Examination  and  sur\'ey i,263;  ii,  1361, 1363 

Improvement  of i,  252;  ii,  1340 

Removal  of  wreck , i,263;  u,1352 
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Duck  Island  Harbor,  Ooim..  oonBtmction  of  harbor  of  refage i,  181;  n,  11(^9 

Dolnth  Canal  and  Harbor,  Minn. : 

Improvement  of i,607;  iy,2828 

Improvement  of  channek  in  waters  connecting  Great  Lakes i,663;  iv,3157 

Notes  on  rock  foimd  in  vicinity  of iv,2888 

Bemovalof  wreck  in  harbor i,514;  iy,2888 

Dundee  (schooner) ,  removal  of  wreck  of i,584;  xv,3209 

Dunkirk  Harbor,  N.  Y.,  improvement  of 1,686;  iv,3302 

Dorhams  Fenry,  San  Joaqun  River,  CaL,  bridge  across 1,664 

Duwamish  River,  Wash.: 

Bridge  in  King  Oountv i,68S 

Improvement  of  (m6  Paget  Sound) i,646;  v,3581 

Doxbory  Harbor,  MasB.j  improvement  of i,156;  u,  1086 

Dyer  County,  Tenn.,  bndgeof i,667 

Dynamite  batteries 1,10 


Eads,  James  B.,  maintenance  of  South  Pass  Channel,  Mississippi  River,  by 

representatives  of 1,118,379;  ra,1865 

Eagle  Pomt,  Dubuque,  Iowa,  bridee  across  Mississippi  River  near i,  660 

East  ^Ambrose)  Channel,  New  York  Harbor,  N.  Y.,  miprovement  of. .  i,  224;  ii,  1285 

East  Chester  Creek.  N.  Y.,  improvement  of i,200;  ii,1202 

East,  department  of  the,  reconnaissances  and  explorations i,  683;  v,  3799 

Eastern  Branch,  Elizabeth  River,  Va.  (tee  Norfolk  Harbor) i,292;  n,  1447 

East  Haddam,  Conn.,  bridge  across  Salmon  River  below  Leesville i,  662 

East  River,  Ga.  (tee  Brunswick  Harbor) i,331;  ii,1649 

East  River,  N.Y.: 

Bridge  at  Blackwells  Island,  from  Sixtieth  street,  New  York  City,  to  Long 

Island  aty i,665 

Bridge  at  Hell  Gate,  near  Astoria i,664 

Bridge  at  Little  Hell  Gate  and  Bronx  Kills i,665 

Harbor  lines  at  College  Point i,119;  n,1305 

Improvement  of i,205;  n,  1211 

Improvement  of  Wallabout  Channel i,208;  n,1218 

RemovaJ  of  wreck  off  Greenpoint i,223;  n,  1248 

Eoorse,  Mich,  (we  Detroit  River) i,671;  iv,3208 

Ecorse  Township,  Mich.,  bridgeof,  acroes  Rouge  River i,664 

Edenton  Bav,  N.  C,  improvement  of i,297;  n,1460 

^cfru^tf  (scnooner),  removal  of  wreck  of i,272;  n,1891 

Electrical  connections,  seacoast defenses i,  13,37 

Elizabeth  River,  N.  J.,  improvement  of if  216;  n,  1235 

Elizabeth  River,  Va.: 

Bridge  across  Southern  Branch i,665 

Examination  and  plan  and  estimate  for  improvement  at  Pinner  Point, 

Norfolk  Harbor i,299;  ii,  1463,1466 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  292;  n,  1447 

Lnprovement    of    waterway    to    Albemarle    Sound,    via    Currituck 

Sound 1,297;  n,1457 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River 1,296;  n,1455 

Improvement  of  Western  Branch i,293;  n,  1449 

Elkpoint,  S.  Dak.,  improvement  of  Missouri  River  at ..  i,  452, 454, 455;  m,  2373, 2375 

Elk  River,  Tenn.  and  Ala., improvement  of i,469;  iii,2457 

Elk  River,  W.  Va., improvement  of i,489;  iv,2732 

EUis  Island.  New  York  Harbor.  N.  Y.,  removal  of  wrecks  near i,  223;  ii,  1248 

Elston  Addition,  Chicago,  111.,  bridge  across  North  Branch  Canal,  Chicago 

River,  atGoose  Island i,665 

Embankments i,  11,37 

^m^Zon  (schooner),  removal  of  wreck  of i,298;  n,1462 

Emplacements \^*^ 

Employees  as  civilian  assistants  to  engineer  officers i,37,38 

Enmcott  Board i,5 

Engineer  Department,  operations  of,  in  the  Philippines i,  48, 975 

Engineer  Depot,  Willets  Point,  N.Y 1,40,41,42,947 

Engineer  divisions i,  119 

Engineer  equipment  of  troops 1,37,38,943 


Digitized  by  LjOOQIC 


INDEX.  17 

Engineer  officers,  civilian  assistants  to i,37,88 

Engineer  School i,38, 42,037 

Blngineer  troops: 

Distribation,  duties,  etc.,  of 1,39,41,42,943 

Equipment  of 1,37,38,943 

Engineering  methods: 

Defenses  of  Boston  Harbor,  Mass.,  technical  details i,913 

Defenses  of  mouth  of  Columbia  Eiver,  technical  details i,  923 

Defenses  of  coast  of  Maine,  technical  details i,911 

Defenses  of  New  York  Harbor,  N.  Y.,  technical  details i,  917 

Defenses  of  coast  of  North  Carolina,  technical  details i,921 

Defenses  of  San  Diego,  Oal.,  technical  details i,  922 

Duluth,  Minn.,  notes  on  rocu^  foimdin  vicinity  of iv,2883 

Erie  Lake,  west  of  Erie,  Pa.,  hmrborson iv,  3213 

Kenosha  Harbor,  Wis.,  moving  of  cribs  at iv,2948 

Mississippi  River,  between  Missouri  and  Ohio  rivers,  use  of  the  disk 

anchor m,2221 

Mississippi  Biver,  between  Missouri  and  Ohio  rivers,  use  of  lumber  mat- 
tress for  subaqueous  bank  protection ui,2212 

Mississippi  River.  St.  Louis  Harbor,  Mp.,  measurement  of  discharge  at, 

by  method  of  full-depth  rod  floats m,2199 

Savannah,  Qa.,  engineer  district ii,1660 

Road  scraper  and  floating  derrick,  application  of  the,  to  grading  river 

banks  to  receive  revetments iii,  2225 

Engineers,  Battalion  of 1,39,43,943,975 

Ei^ineers,  Chief  of,  officers  on  duty  in  Ofiice  of  the i,688 

Engineers,  Corps  of: 

Changes  in  personnel i,3 

Laws  of  Fifty-sixth  Congress,  second  session,  affecting  the T,3837 

Number  and  distribution  of  officers i,3,4 

OfficersondutyinOfficeof  the  Chief  of  Engineers i,688 

Service  of  officers  in  the  field,  with  troops,  and  as  officers  of  U.  S.  vol- 
unteers, since  April,  1898 1,45 

Engineers,  division -. i,119 

Engineers,  The  Board  of i,5,691 

Equipment,  ensineer,  of  troops i, 87,38,  943 

Ene  Basin^  Bufialo,  N.  Y. : 

Examination  and  survey  of  Lake  Erie  entrance  to i,592;  iv,3342,3345 

Harbor  lines i,119;  iv,3349 

Improvement  of  Bu&lo  entrance  to 1,589;  iv,8324 

Erie  Harbor,  Fa. : 

Improvement  of i,585;  iy,3295 

Water  levels i,681;  v,8776 

Erie,  Lake: 

See  ako  Northern  and  Northwestern  Lakes. 

Engineering  methods  used  at  harbors  on,  west  of  Erie,  Fa iv,3213 

Removalof  wreck  off  Cleveland,  Ohio i,584;  iv,3289 

Removal  of  wreck  off  Sandusky,  Ohio i,584;  iv,3269 

Water  levels i,681;  v,3776 

Escambia  River,  Fla.,  improvement  of i,360;  m,  1784 

Escanaba,  Mich.,  water  levels ■ i,681;  v,3776 

Esopus  Creek, N.Y.(««Saugerties  Harbor) i,211;  n,1227 

Essex  River,  Mass.,  improvement  of i»141;  n,1047 

Estherville-Minim  Creek  Canal, S. C.  (Me  Santee  River) i,316;  n,1587 

FiSti mates  of  appropriations  required: 

Fortiflcationa i,37,38 

Riverand  harbor  examinations, surveys, etc i,656 

Riverand  harbor  improvements i,  118 

Eureka, Cal.  (we  Humboldt  Harbor) i,611;  iv,3431 

Eureka  and  Klamath  River  Railroad  Company,  bridge  of i,665 

Eureka  Slouffh,Cal.,  bridge  across i,665 

Everett  Harbor,  Waish.,  improvement  of i,648;  v,3687 

Examinations : 

Disbursements  for  surveys  and,  of  waterways  between  Great  Lakes  and 

Atlantic  Ocean i,118 

Of  rivers  and  harbors,  estimate  of  appropriation  for i,656 

Executive  Departments,  Washington,  D.  C. ,  telegraph  line i,  676;  v,  T 
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ExecntiTeliaiiflion,  Washington,  D.O 1,675;  Y/i 

EK0terBiTer,N.H.: 

Bridge  between  Stnthamand  Newmarket i,G68 

Improvement  of i,  136;  n,  1040 

Exploiationa and  leoonnaiaaanoee,  military i,683;  y,3799 

P. 

Fairhaven  Harbor.  MaflB.  (m0  New  Bedford) i|163;  n,1119 

Fairport  Harbor,  Ohio,  improvement  of i,580;  iv,3255 

Fairy  Lake,  Tex.  and  La.  (aee  Cyprees  Bayou) i>414;  ni,2033 

FaliajBogue,  La.,  improvement  of i, 379;  ni,  1872 

Fall  River  Harbor,  Maas.,  improvement  of i,169;  ii,1134 

Falls  of  Ohio  River,  Louisville,  Ky. : 

Improvement  of .* i,496;  rv,2783 

Operating  and  care  of  Louisville  and  Portland  Oanal i,  499;  iv,  2791 

Fayette ville,  n.  0.,  examination  and  survey  of  Cape  Fear  River  between 

Wihnington and i,310;  ii,  1552, 1557 

Feather  River,  OaL: 

Improvement  of,  including  report  of 'Board i,608;  iv,3420,d423 

Improvement  of,  by  Oalifomia  Debris  Commission i,  656;  v,  3625 

FerdR,  (steamer),  wreck  of  (•ceYawK)  River) i,420;  ni,2048 

Femandina,  Fla.: 

Improvement  of  Cumberland  Soimd i,333;  n,1655 

Improvement  of  waterwav  to  Savannah,  Qa i,332;  ii,1653 

2%rry,  Jfe.  P.  (tug),  removal  of  wreck  of i,514;  iv,2888 

Ferry  (Fairy)  Lake,  Tex.  and  La.  (m6  Cypress  Bayou) if  414;  m,2033 

Field: 

Reoonnaissanoes,  explorations,  etc,  in  the i,683;  t,3799 

Service  of  engineer  officers  in  the,  since  April,  1898 i,45 

Filtration  plant,  washii^nAqueductiD.C i,674;  v,3680 

Finders,  range  and  position i,  10,37 

Fineean  Slo^;h,  San  Joaquin  River,  Cal.,  examination  for  closure  of.  i,  613;  iv,  3454 

Fire  Island  Inlet,  N.  Y.,  examination  and  survey i,  223;  ii,  1249, 1255 

Fish  Island,  Acushnet  River,  Mass.,  bridge  between  New  Bedford  and i,  665 

Fishing;  Creek,  N.  C.  improvement  of i,300;  n,1485 

Five-mile  River  Harbor,  Conn. ,  improvement  of i,  192;  ii,  1183 

Flathead  River,  Mont,  improvement  of i,655;  v,3592 

Flat  Lake,  La.  (tee  Plaquemine  Bayou) i,387;  in,  1890 

Fled  Wing  (schooner),  removal  of  wreck  of,  in  Mobile  River,  Ala  ..  i,  378;  ni,  1853 

Flutwmg  (tuff ),  removal  of  wreck  of,  in  Schuylkill  River,  Pa i,  263;  ii,  1350 

jPltni,  If^  (smp),  removal  of  wreck  of i,613;  iv,3434 

Flint  River,  Ga.: 

Bridge  in  Decatur  County i,660 

Improvement  of i,354;  in,1773 

Removal  of  wreck i,363;  ni,1798 

Floatj  rod.  full  depth,  method  of  discharge  measurement iu,2199 

Floatmg  derricks,  application  of,  to  grading  river  banks  to  reopive  revet- 


ments   m,* 

Florida: 

Defenses  of  east  coast  and  of  Key  West 1,6,26,825 

Defenses  of  Pensacola 1,6,27,832 

Defenses  of  Tampa  Bay i,  6, 27, 829 

Dredge  and  snag  boat  for  works  in i,342;  n,1749 

Removal  of  water  hyacinths  from  waters  in i,  341;  n,  1746 

Florida  East  Coast  Railway  Company,  bridge  of i,  667 

Floyd.  Sergt  Charles,  monument  to i,687;  v,d827 

Flushing  &y,  N.  Y.,  improvement  of i,204;  n,I210 

FonJUxna  (schooner),  removal  of  wreck  of i,570;  rv,3I98 

Fore  River^  Portland,  Me.: 

City  (Vaughan)  bridge  obstructing i,668 

Harbor  lines i|118;  ii,lQ27 

Railroad  bridge  obstructing i,668 

Forked  Deer  River,  Tenn.,  improvement  of i,459;  iii,2405 

Fort  Bayou,  Miss.,  bridge  across i,666 

Fort  Benton,  Mont,  improvement  of  Missouri  River  at i,  452, 453;  ui,  2373 
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Fort  BelAwure,  BeL,  defenses  at  (tee  Delaware  Biyer) 1,6,21,37,770 

Fortifications: 

Appropriations  made  by  Congress i,5,6,7,41 

Appropriations  reqnirea  for  1902-1903,  estimates  of i,37,38 

.  Board  of  Engineers,  The i,5,691 

Board  of  Ormiance  and  Fortification i,5 

Board  on  Fortifications  and  otlier  Defenses  (Endicott  Board) i,5 

Board  on  Torpedo  System i,5,695 

Dynamite  batteries i,10 

Emergency  sand  batteries i,8 

General  statement,  and  progress  of  work 1....  i,5 

Gun  and  mortar  batteries i,  6, 7,37 

Preseryation  and  repair  of i,ll,37 

Projects 1,6,37 

Range  and  position  finders i,  10,37 

Searchlights  and  electrical  connections i,  13,37 

Sea  walls  and  embankments i,ll,37 

Sites 1,12,37 

Submarine  mines 1,12,38,695 

Supplies  for  seacoast  defenses i,ll,37 

Technical  details,  defenses  of  Boston  Harbor,  Mass i,  913 

Technical  details,  defenses  of  mouth  of  Columbia  Elver i,  923 

Technical  details,  defenses  of  coast  of  Maine i,911 

Technical  details,  defenses  of  New  York  Harbor,  N.  Y i,  917 

Technical  details,  defenses  of  coast  of  North  Carolina i,  921 

Technical  details,  defenses  of  San  Diego,  Cal  i i,922 

Fort  McHenry  Channel,  Baltimore  Harbor,  Md.: 

Improyement  of i,264;  ii,  1374 

Removal  of  wreck i,272;  ii,1391 

Fort  Monroe,  Va. : 

Defenses  of  Hampton  Roads 1,6,23,802 

Removal  of  wreck  off i,298;  n,1462 

Fort  Morgan,  Mobile    Harbor,    Ala.,  examination   and   survey   of    bar 

below 1,378;  m,  1854, 1856 

Fort  Pierre,  S.  Dak.,  improvement  of  Missouri  River  at....  i,  452, 454;  m,  2373, 2374 
Fort  Point  Channel,  Boston  Harbor,  Mass. : 

Bridge  at  Cove  street i,661 

Improyement  of i,  152;  ii,  1078 

Fort  Preble,  Portland  Harbor,  Me. : 

Defenses  at 1,6,697,911 

Tests  of  results  of  firing  mortars  at 1,7 

Fort  Smith,  Ark.    See  Arkansas  River. 

Fort  Totten,N.Y»  post  of i,  38, 927 

Fort  Washakie,  Wyo., road  to  Buffalo  Fork,  Snake  River i,686;  v,3823 

Fort  Wayne  Bridge,  across  Allegheny  River,  between  Pittsburg  and  Alle- 
gheny, Pa 1,662 

.FbtDler, /oAnYsteamboat),  removal  of  wreck  of i>473;  iy,2646 

Fox  River,  Wis. : 

Bridge  at  Appleton 1,664 

Bridge  across  canal  at  Depere i,668 

Bridge  across  canal  at  Lock  No.  2,  Kaukauna,  reconstruction  of i,  662 

Bridges  obstructing  canal  at  Lawe  street  and  Wisconsin  avenue,  Kau- 

kauna,  alteration  of i,668 

Bridge  in  Marquette  County i,664 

Bridges  across  canal  at  Menasha i,668 

Bridge  at  Princeton i,663 

Bridge  at  Wrightetown i,662 

Improvement  of 1,525;  iy,2958 

Improvement  of  Green  Bay  Harbor i,516;  iy,2912 

Operating  and  care  of  locks  and  dams if  527;  iy,2958 

Foys  Flats,  Trent  River,  N.  0.^  examination  and  survey  through,  i,  310;  ii,  1545, 1550 

Franco  Ferry,  Fort  Bayou,  Miss.,  bridge  at i,666 

Frankfort  luurbor,  Mich.,  improvement  of i,550;  iy,3122 

Franklin,  Pa.,  bridges  across  Allegheny  River  at  and  near i,663 

French  Broad  River.  Tenn.,  improvement  of i|467;  in,2452 

Friend,  LotHe  K.  (scnooner^,  removal  of  wreck  of i,263;  ii,  1350 

Fnll-Hlepth  rod-float  methoa  of  discharge  measurement,  illustration  of in,  2199 
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Galena  River,  HI.,  operating  and  care  of  lock  and  dam i|442;  in,  2298 

Galleries,  cable * i,38 

Galveston  Bay  and  Harbor,  Tex.: 

Defenses  of i,  6,  SO,  846 

Effects  of  storm  of  September,  1900,  on  fortifications . . .'. i,  32, 850 

Effects  of  storm  of  September,  1900,  on  jetties  and  main  ship  chan- 
nel   1,412;  ui,2018 

Examination  and  survey  of  harbor  from  outer  end  of  inner  bar  to  Fifty- 
first  street 1,411;  in,  1959, 1967 

Examination  and  survey  of  inner  harbor i,412 

Improvement  of  Galveston-Texas  City  channel i,  403;  m,  19S0 

Improvement  of  harbor i,402;  ni,  1921 

Improvement  of  waterway  to  Houston i,404;  in,  1933 

Improvement  of  West  Bay 1,406,408;  iii,  1939, 1960 

Removal  of  wrecks i,411;  iii,  1959 

Gasconade    River,    Mo.,    improvement    by    Missouri    River    Commis- 
sion  1,658;  S.,  365, 382 

Columbia  River,  Or^.  and  Wash i,640;  v,3676 

Mississippi  River  ana  principal  tributaries i.  425;  ni,  2072;  S. ,  8, 45, 126 

Mississippi  River,  at  St.  Louis,  Mo.,  illustration  of  mil-depth  itxi-float 

method  of  discharge  measurement in,2199 

Mis&dssippi  River,  at  St  Paul,  Minn i>449;  ni,2340 

Northern  and  Northwestern  Lakes i,681;  v,3776 

Gauley  River,  W.  Va.,  improvement  of i,489;  iv,2733 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,224;  ii,1285 

Genesee  River,  N.  Y.  (««  Charlotte  Harbor) i,593;  iv,3355 

Geneva  Lake,  Minn.  (m6  Long  Prairie  River) i»451;  ni,2361 

George  Lak^,  St  Johns  River,  Fla.  (Me  Volusia  Bar) i,337;  ii,1739 

Georges  River,  Me.,  improvement  of i,130;  n,1004 

Geoi^town     Harbor,     S.     C,     improvement    of     {tee    dUo    Winyah 

Bay) 1,314;  n,  1581, 1582 

Georgia,  defenses  of  coast  of 1,6,26,821 

Georgia,  Florida  and  Alabama  Railway  Company,  bridge  of i,660 

Glaasport  Bridge  Company,  bridge  of i,661 

Glencove  Harbor.  N.  Y.,  improvement  of i,204;  n,1209 

Glendive,  Mont,  bridge  across  Yellowstone  River  at i,  659 

Gloucester,  Mass.,  improvement  of  harbor if  143;  n,1049 

Gloucester,  N.  J.: 

Bridge  across  Big  Timber  Creek i,666 

Removal  of  wreck  in  Delaware  River i,262;  n,1351 

Goose  Island,  North  Branch  Canal,  Chicago  River,  HI.,  bridge  at i,  665 

Goshen  Creek,  N.  J.,  improvement  of i|245;  n,1334 

Government  Printir«  Office,  Washington,  D.  C. : 

Construction  of  building  for  use  of i,685;  y,3801 

Telegraph  line i,676;  v,3689 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlargement  of i|228;  n,1298 

Gowanus  Bay,  CanaL  and  Creek,  N.  Y. : 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of.  i,  226;  n,  1291 

Gowanus  Canal  (Mtf  Gowanus  Bay) i,226;  n,1291 

Gowanus  Creek  Channel,  improvement  of i,227;  n,  1296 

(trading  river  bEmks  to  receive  revetments,  application  of  the  road  scraper 

and  floating  derrick  to in,  2225 

Grand  Haven  Harbor,  Mich.,  improvement  of i|642;  iv,3095 

Grand  Lake,  La.  ( Me  Mermentau  River) i,392;  in,  1901 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge i,  513;  iv,  2880 

Grand  Marais,  Minn.,  improvement  of  harbor i,505;  iv,2821 

Grand  Rapids  lock  and  dam,  Wabash  River,  operating  and  care i,  501;  iv,  2802 

Grand  River,  La.,  improvement  of i,387;  ni,1890 

Grand  River,  Midi. : 

Improvement  of i|W4;  rv,3098 

Improvement  of  Grand  Haven  Harbor i|542;  iv,3095 

Grand fover,  Ohio  (we Fairport  Harbor) i,580;  rv,3255 

Granite  State  Land  Company,  bridge  of i,  666 

Graas  River,  N.  Y.,  examination  and  survey i,599;  iv,8377,3384 
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Grays  Fer^,  Schaylkill  Riyer,  Philadelphia,  Fa.,  bridge  at x,066 

Grays  Harbor,  Wash.,  improvement  of,  mcluduig  bar  entrance i,  042;  t,  8678 

Great  Kanawha  Biver,  W.  Va. : 

Improvementof i,487;  iy,2728 

Operating  and  care  of  locks  and  dams i,488;  iy,2727 

Great  Xakes: 

Gonmiercial  statistics,  Bault  Ste.  Marie canala, Mich i,665;  iy,8178 

Defenses  of 1,82,864 

Engineering  methods  used  at  harbors  on  Lake  Erie  west  of  Erie,  Pa iv,  8218 

Improvement  of  channels  in  waters  connecting i,668;  iv,8167 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn iv,  2888 

Surveys  and  charts 1,677,681;  v,3761 

Water  levels i,681;  v,8776 

Waterways  to  Atlantic  Ocean,  disbursements  for  examinations  and  sur- 
veys        1,118 

Great  Pedee  River,  S.  0. : 

Examination  and  survey  between  Cheraw  and  the  Wilmington,  Colum- 
bia and  Augusta  Railroad  bridge  i»824;  11,1607,1614 

Improvement  of i,312;  u,1678 

Great  Salt  Pond,  Block  Island,  R  I.,  improvement  of i»  174;  n,  1144 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor i,594;  iv,f"" 


Great  South  Bay,  N.  Y.,  examination  and  survey i,223;  ii,  1249,1266 

Green  Bay,  Mich.,  water  levels  at  Escanaba i,681;  v,3776 

Green  Bay  Harbor,  Fox  River,  Wis. ,  improvement  of i,  616;  iv,  2912 

Green  Jacket  Shoal,  Providence  River.  R.  I.,  removal  of i,  168;  n,  1132 

Greenleaf  Bend,  Mississippi  River,  111.,  prevention  of  break  into  Cache 

River i,438;  ni,2198 

Greenpoint,  K  Y.,  removal  of  wreck  in  East  River  off i,  223;  n,  1248 

Green  River,  Ky. : 

Improvement  above  mouth  of  Big  Barren  River i,602;  rv,  2806 

Operating  and  care  of  locks  and  dams i,603;  iv,2806 

Reconstruction  of  Lock  No.  2,  at Rumsey i,602;  iv,2806 

Greenville  Harbor,  Miss,  {iee  Mississippi  River  Commission) i,  667;  S.,  3, 32 

Greenwich  Harbor,  Conn.,  improvementof i,197;  n,  1187 

Greenwood,  Miss.,  removal  of  wreck  in  Yazoo  River i,420;  ui,2048 

Grenada  County,  Miss.,  bridgeof i,f" 

Grosse  Isle,  Detroit  River,  Mich.,  examination  of  channel  west  of...  i,  671;  iv,  T' 

Grounds,  public  buildings  and.  District  of  Columbia i,676;  v,l  _. 

Gulf  port.  Miss.,  improvement  of  channel  to  Ship  Island  Harbor i,  374;  m,  1846 

Gulf  States: 

Removal  of  water  hyacinths  from  Florida  waters i,  841;  n,  1746 

Removal  of  water  hyacinths  from  Louisiana  waters i,396;  m,  1906 

Gun  batteries i,6,7,37 

Guttenbeiv,N.  J.,  harbor  lines  in  Hudson  River  at i>118;  u,1273 

Guyandot  River,  W.  Va.,  improvementof i,489;  iv,2734 

H. 

Hackensack  River,  N.  J.,  bridge  across i,666 

Halifax  River,  Fla.,  bridge  across i,666 

HaUf  Richaird  (schooner),  removal  of  wreck  of i,223;  n,  1246 

Hampton  Beacn,  Me.,  bridge  acroaa  Hampton  River i,666 

Hampton  River,  Me.,  brid^  across i,666 

Hampton  Roads,  Va. : 

Defenses  of 1,6,23,802 

Improvement  of  approaches  to  Norfolk  Harbor i,  292;  n,  1447 

Removal  of  wreck  off  Fort  Monroe i,298;  ii,1462 

Hancock^  Mich. ,  bridge  across  Portage  Lake  between  Houghton  and i,  664 

Harbor  hues,  establishment  of i,118 

Allegheny  City,  Pa i,119;  iv,2709 

Annapolis  Harbor,  Md iin9;  n,1396 

Arthur  Kill,  N.  J i,118;  n,1279 

Back  Cove,  Portland,  Me i,118;  n,1027 

Bangor  Harbor,  Me i,118;  ii,1022 

Black  Rock  Harbor,  N.  Y i,119;  iv,3349 

Bloomers  to  Pleasant  Valley  Landing,  Hudson  River,  N.  J i,  118;  u,  1270 

Bronx  River,  N.  Y i,118;  ii,1266 
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Harbor  linee,  establishment  of— Ck>ntiiiaed. 

BofEalo,  N.  T.,  at  Erie  Basin  and  Black  Bock  Harbor x,110;  iy,3349 

Byram  Elver,  N.  Y i,118;  n,1261 

Oape  Fear  River,  N.  0 i,119;  n,1672 

OoUeffe  Point,  East  River,  N.  Y 1,119;  n,1805 

Ck)oeBay,  Oreg- i,119;  t,8644 

East  River,  at  College  Points  N.  Y i,119;  0,1306 

Erie  Basin,  Buffalo,  N.  Y i,119;  iy,3349 

Fore  River,  Portland,  Me i,118;  n,1027 

Gutfcenbere,  N.  J i,118;  n,1273 

Hillsboro  River,  Fla x,119;  in,1763 

Hudson  River,  at  Guttenbeig,  K  J i*118;  ii,127S 

Hudson  River,  at  Troy,  N.  Y. i,118;  n,1268 

Hudson  River,  from  Pleasant  Valley  Tending  to  Bloomers,  N.  J. .  i,  118;  n,  1270 

Lubec  Harbor.  Me x»118;  n,1018 

Newark  Bay,  N.J 1,118;  ii,1276 

New  Jersey-Btaten  Island  channel  (iee  Arthur  Kill) i>118;  n,1279 

New  York  Harbor,  N.  Y.,  Arthur  Kill i,118;  ii,1279 

New  York  Harbor,  N.  Y.,  Bronx  River i,118;  n,1286 

New  York  Harbor,  N.  Y.,  at  College  Point  East  River i,  119;  n,  1305 

New  York  Harbor,  N.  Y.,  at  Guttenberg.  N.  J i,118;  n,1273 

Niagara  River,  N.  Y.,  at  Erie  Basm  and  Black  Rock  Harbor x,  119;  nr,  3340 

Ohio  River,  at  Allegheny  aty.  Pa 1,119;  iv,2709 

Pamlico  River,  N.  0 i,119;  n,1570 

Penobscot  River,  Me i,118;  ii,1022 

Pensacola  Harbor,  Fla i,119;  in,1806 

Pittsburg  Harbor^  Pa.^  at  Allegheny  Ci^ i,119;  iv,2709 

Pleasant  Valley  Landing  to  Bloomers,  Hudson  River,  N.  J x,  118;  n,  1270 

Port  Chester  Harbor,  NT  Y i,118;  n,1281 

Portland  Harbor,  Me 1,118;  n,1027 

San  Francisco  Harbor,  Cal it  119;  rv,3460 

Savannah  Harbor,  Ga it  119;  n,1730 

Seabright,  N.  J i,118;  n,1282 

Severn  River,  Annapolis,  Md i«119;  u,1396 

Shrewsbury  Kiver,  N.  J x,118;  ii,1282 

Southport,  N.  C i,119;  n,1672 

Staten  Island-New  Jersey  channel  {see  Arthur  Kill)  i,  118;  n,  1279 

Staten  Island  Sound  (Arthur  Kill),  N.  J i,118;  n,1279 

Tampa,  Fla it  119;  in,  1763 

Troy,N.Y i,118;  n,1268 

Washington,  N.  C i,119;  ii,1670 

Harbors  and  rivers.    See  Engineering  methods  CBnd  Rivers  and  harbors. 

Hardings  Beach,  Chatham,  Mass.,  removal  of  wreck  on i,  174;  n,  1147 

Harlem  River,  N.  Y.: 

Bridge  between  One  hundred  and  forty-fifth  and  One  hundred  and  forty- 
ninth  streets.  New  York x,663 

Improvement  of i,206;  xi,1214 

Harlowe  Creek,  N.  C,  improvement  of  waterway  via i,303;  n,1493 

Harrisonville  Harbor,  Mississippi  River,  111.,  examination  of i,  439;  xn,  2226 

Hartford,  Conn.,  improvement  of  Connecticut  River  below i,  180;  n,  1166 

i/dtcA.  ^.  ^.  (canal  boat),  removal  of  wreck  of i,223;  n,1247 

Hat  Slough,  Wash.  (««  Puget  Sound) i,645;  v,3581 

Haverstraw,  N.  Y.,  removal  of  wreck  in  Hudson  River  off i,  223;  n,  1248 

Havre  de  Grace,  Md. : 

Examination  and  survey  of  rocks  near  harbor  entrance i,273;  ii,  1392, 1393 

Improvement  of  Susquehanna  River  above  and  below i,  264;  n,  1374 

Hawaiian  Islands: 

Defenses  of i,6 

Improvement  of  Pearl  Harbor i,612;  iv,3433 

Hay  LakeChumel,  St  Marys  River,  Mich.: 

Improvement  of i,667;  iv,3185 

Improvement  of  chumels  in  waters  connecting  Great  Lakes i,  563;  rv,  8167 

Pr^iminary  report  on  survey i,670;  iv,3200 

Helena  Harbor,  Ark.  (see  Mississippi  River  Commission) i,  667;  S.,  8, 82 

HeU  Gate,  East  River,  N.  Y.: 

Bridgeat,  near  Astoria i,664 

Improyement  of u i|206;  xx,1211 

Hsmpatoad  Harbor,  N.  Y. (m« Glencove) 1,204;  xx»1209 
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Hendersons  Point,  Portsmouth  Harbor,   N    H.,   examination  and  sar- 

vey 1,149;  11,1057,1062 

Henry,  Cape,  Va.,  defenses  at i,6 

Herr  island  lock  and  dam^Allegheny  Kiver,  Pa.,  constniction  of i»482;  iy,2701 

HilLsboro  Bay  and  Riyer,  Fla. : 

Harbor  lines  at  TUnpa i>119;  in,1763 

Improyement  of i,847;  in,1758 

HillBboroGounty.Fla.,  bridge  of i,664 

HillsFerry,  San  Joaquin  Riyer,  Cal.,  bridge  at i,666 

Hiwassee  Kiver,  Tenn.,  final  report  on  survey  up  to  the  Ocoee i,  469;  lu,  2458 

Holland  Harbor, Mich.,  improyement  of i,541;  iy,3092 

Holmes  Riyer,  Fla.,  improyement  of i,358;  in,  1780 

Holston  Riyer,  Tenn. ,  mial  report  on  survey  up  to  Kingsport i,  469;  in,  2518 

Homer  B,  (steamboat),  removal  of  wreck  of i,473;  iy,2646 

Homme  Dieo.  Le,  Lake,  Minn,  {ue  Long  Prairie  River) i»  451;  in,  2361 

Homochitto  Kiver,  Miss.,  improvement  of i,  401;  ni,  1914 

Honolulu,  Hawaiian  Islands,  defensesof i,6 

Hookton,  Cal.  (we  Humboldt  Harbor) i,611;  iy,8431 

Hooper  (schooner)^  removal  of  wreck  of i,  309;  n,  1511 

Hopefleld  Bend,  MuBiBsippi  River  {iee  Mississippi  River  Commission) .  i,  657;  8. ,  3, 32 

Horn  Island  Harbor^  Miss.,  improvement  of i>371;  in,1842 

Houghton  Mich. ,  bnd^  across  Portage  Lake  between  Hancock  and i,  664 

Houghton  County,  Mich.,  bridge  of i,664 

Housatonic  River,  Conn.,  improyement  of i|184;  u,1175 

Houston,  Tez.,  improvement  of  waterway  to  Qalveston i,  404;  ni,  1933 

Howud  Universily  Reservoir,  Washington,  D.  C,  construction  of i,  673;  v,  3666 

Hudson  County,  «.  J.,  bridge  of i,665 

Hudson  River,  Jn.  T.  and  nT  J.: 

Bridge  across,  between  Fifty-ninth  and  Sixtieth  streets,  New  York  City.      i,  659 

Bridge  at  Troy,  N.Y i,669 

Guttenbeig,  IM.  JL  harbor  lines i,118;  n,1273 

Haverstraw,  N.  Y.,  removal  of  wreck  off i,223;  n,1248 

Improvement  between  Coxsackie  and  Troy,  N.  Y i|210;  n,1222 

Peekskill  Harbor,  N.  Y.,  improvement  of i,213;  n,1230 

Pleasant  Valley  Timding  to  Bloomers,  N.  J.,  harbor  lines i,  118;  n,  1270 

Rondout  Harbor,  N.  Y^  improvement  of i)213;  n,1228 

Saugerties  Harbor,  N.  Y.,  improyement  of i|211;  n,1227 

Troy,  N.Y.,  harbor  lines i,118;  n,1268 

Humboiat  Harbor  and  Bay,  Cal.,  improvement  of it  611 ;  iv,  3431 

Huntinfl^ton  Harbor,  N.  Y.,  improyement  of i,203;  n,1208 

Huron  Harbor,  Ohio,  improyement  of • 1,576;  iy,3236 

Huron  Lake: 

See  alio  Northern  and  Northwestern  Lakes. 

Imorovement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  557;  iv,  8144 

Preliminary  report  on  survey  of  waters  connecting   Lake   Superior 

and 1,570;  iy,8200 

Water  levels i,681;  y,8776 

Hurricane  of  September,  1900: 

BrazosRiver,  Tex.,  damage  to  jetties if  412;  ni,2022 

Gralveston,  Tex.,  damage  to  fortifications i,  32, 850 

Galveston,  Tex.,  damage  to  jetties  and  main  ^p  channel i,  412;  in,  2018 

Sabine  Ptos,  Tex.,  dainage  at i,402;  ni,1919 

Hyacinths,  water: 

Removal  of ,  from  Florida  waters i»841;  n,  1746 

Removal  of ,  from  Louisiana  waters 1,395;  m,  1906 

HyanniSj  Mass.,  improyement  of  harbor  of  refuge i,160;  n,1110 

Hydrauhc miningin  Califomia 1,656;  y,T 

Hydraulics.    See  Engineering  metiiods. 


IberviUe  Parish,  La.,  bridge  of i,668 

Ida  Lake,  Minn.  (Me  Long  Prairie  River) 1*451;  iii,2361 

Illinois  and  Michigan  Canal,  HL: 

Eramination,  with  plan  and  estimate,  for  waterway  via  (act  of  1900)  i,534;  iy,3058 
Survey  for  waterway  via  (act of  1899) i,684;  iy,8048 
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Illinois  and  MisBiaappi  Oaoal,  HI.: 

Gonstraction  of i,532;  iy,3014 

Examination  for  lock  and  dam  in  Bock  River  at  feeder i,  534;  iv,  3066 

Operating  and  care i,442;  in,2291 

Illinois  Oentral  Railroad  Company,  bridge  of 1,664 

Illinois  River,  111.: 

Improvement  of i,531;  iv,3006 

Operating  and  care  of  locks  and  dams i,531;  iv,30I0 

Waterway  from  MisBiflHippi  River  to  Lake  Michigan  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,534;  iv,a058 

Waterway  m>m  Mississippi  River  to  Lake  Michigan  via,  survey  for  (act 

of  1899K 1,634;  iv,3048 

Indian  River  Bay,  Del.,  improvement  of  waterway  via i,  260;  ii,  1348 

Indian  River,  Fla.,  improvement  of i,339;  n,  1742 

Indian  River  Inlet.  Fla.  (iee  Indian  River) i,339;  ii,1742 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,  496;  iv,  2783 

Indiana,  Illinois  and  Iowa  Railroad  Company,  bridge  of i,660 

Inland  routes.    See  Canals  eend  Waterways. 

Inside  Thoroughfare,  Atlantic  City,  N.  J.,  bridge  across i,664 

Irene  Lake,  Mmn.  (Me  Long  Praine River) i»451;  ni,2361 

Jron  iSbite  rbarge),  removal  of  wreck  of i,262;  ii,  1351 

Ironton,  Onio,  bridge  across  Ohio  River  between  Ashland,  Ky.,  and i,  660 

Island  Beach,  N.  J.,  removal  of  wreck  in  Shrewsburjr  River  opposite,  i,  223;  n,  1247 
Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,260;  n,  1348 

J. 

Jackson  County,  Miss.,  bridge  of 1,666 

Jackson  Creek,  Md.,  removal  of  wreck i,272;  u,1391 

JamaicaBay,  JN.  Y.,  bridgeacroes i,663 

James  River,  Va. : 

Improvement  of i,  289;  ii,142S 

Protection  of  Jamestown  Island i>291;  n,1437 

Jamestown  Island,  James  River,  Va.,  protection  of i,  291 ;  ii,  1437 

Jefferson,  Fa.,  bridge  across  Monongahela  River  between  Port  V.ue  and i,  661 

Jefferson,  Tex.,  waterway  to  Shreveport,  La.  (see  Cypress  Bayou)  ...  i,414;  iu,2033 

Jekyl  Ox'eek,  GhBv  improvement  of  waterway  via i,332;  n,1653 

Jersey  City,  N.  J;    See  New  York  Harbor. 

Johnsons  Bayou,  La.,  improvement  of i,396;  in,1905 

Johnsons  Creek,  Conn.  (Me  Bridgeport  Harbor) i,  186;  ii,  1177 

Judith,  Mont,  improvement  of  Missouri  River  at i,  462, 453;  iii,  2373, 2374 

Judith,  Point,  R.  1.: 

Construction  of  harbor  of  refuge i>171;  n,1138 

Improvement  of  pond  entrance if  172;  n,  1140 

/u2«9  (baive),  removal  of  wreck  of i|411;  iu,1959 

Jupiter  IiQet^  Fla.  («e«  Indian  River) i,340;  ii,1743 

K. 

Kalamazoo  River,  Mich.,  improvement  at  Baugatuck i,  540, 541;  iv,  3087, 3090 

Kampeska  Lake,  8.  Dak.  (<e«  Sioux  River) i,  458;  in,  2395 

Kampsville  lock  and  dam,  Illinois  River,  111.,  operating  and  care i,  531;  iv,  3010 

Kanawha  River,  W.  Va. : 

Improvement  of i,487;  rv,2726 

Operating  and  care  of  locks  and  dams i,488;  iv,2727 

Kansas  City  Southern  Railway  Company,  bridge  of i,  660 

Kaiquines  Strait,  Cal.,  examination  and  survey  of  San  Joaquin  River  from 

Antioch,  through  Suisun  Bay,  to i,613;  iv,3449,3452 

Kaskaskia  River,  111.,  bridge  across i,  667 

Kate  (tug),  removal  of  wreck  of i|411;  m,1959 

Kankauna,  Wis.: 

Bridge  across  Fox  River  Canal  at  Lock  No.  2,  reconstruction  of i,  662 

Bridges  obstructing  Fox  River  Canal  at  Lawe  street  and  Wisconsin 

avenucL  alteration  of i,  668 

ijBby,  Perq^  (steamboat), removal  of  wreck  of it 473;  iv,2646 
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Kennebec  Biyer,  Me. : 

Defenses  of 1,6,14,697,698,911 

Improvement  of ^ i,130;  ii,1006 

Kenosha  Harbor,  Wis. : 

Bridge  across  Pike  Creek i,  667 

Improvement  of i,624;  iy,2945 

Movinff  of  cribs  at iv,2948 

Kent  Islana,  Chesapeake  Bay,  Md.,  bridse  across  Kent  Island  Narrows i,  665 

Kent  Island  Narrows,  Chesapeake  Bay,  Md.,  bridge  at  Kent  Island i,  665 

Kentucky  Biver,  Ky. : 

Bridge  at  Oarrollton i,  662 

Improvement  of i,494;  iv,2744 

Operating  and  care  of  locks  and  dams i,495;  iv,2746 

Kewaunee  Harbor,  Wis.,  improvement  of i,  519:  iv,  2925 

Keweenaw  Bay  and  Point,  Mich.,  improvement  and  operating  and  care  of 

waterway  to  Lake  Superior 1,511,512;  iv,2867 

KeypOTt  Harbor,  N.  J.,  improvement  of i,220;  u,1241 

Key  West  Harbor,  Fla.: 

Defenses  of i,  6, 26, 825 

Improvement  of i,  340;  u,1744 

Kill  van  Kull,  N.  Y.  and  N.  J.   (8ee  Staten  Island-New  Jersey  chan- 
nel)   1,215;  n,1233 

King  County,  Wash.,  bridgeof i,  663 

Kinsston,  R.  L: 

Construction  of  Point  Judith  harbor  of  refuge iyI71;  n,1138 

Improvement  of  entrance  to  Point  Judith  Pond i,  172;  ii,  1140 

Kingston,  Tenn.,  bridge  across  Clinch  River  at i,  660 

Kingston  Bay,  Mass.  UM  Duzbur^  Harbor) i,156;  ii,1086 

Kingston  Bridge  and  Terminal  Railway  Company,  bridgeof i,660 

Kinnickinnic  Aiveoy  Wis.,  examination  of  Milwaukee  Harbor i}  527;  iv,  2981 

Kiasimmee  River,  Fla.,  examination  and  survey  to  Golf  of  Mexico i,  350 

Kittery,  Me.,  bridse  between  Portsmouth  Navy-Tard,  N.  H.,  and i,  664 

Kootenai  River,  Idaho  and  Mont : 

Examination  from  Jennings  to  international  boundary i,655;  v,  3603 

Improvement  from  Bonners  Ferry  to  international  boundary  ....  i,  654;  v,  3591 


Lacenter,  Wash.,  bridge  across  Lewis  River  at i,  661 

La  Crosse  Harbor,  Wis.,  improvement  of i,442;  ni,2295 

Lafourche  Bayou,  La.,  improvement  of i,386;  in,  1887 

Lagrange  Bayou,  Fla.,  improvement  of i,358;  iii,1780 

Lagrange  lock  and  dam,  Illinois  River.  Dl.,  operating  and  care i,531;  iv,3010 

Lanes  Ferry.  Obion  River,  Tenn.,  bridge  at i,  667 

Larchmont  Harbor,  N.  Y.,  improvement  of i,199;  n,  1201 

La  Trappe  River,  Md.,  improvement  of .' i,268;  n,1382 

Xaura  TrU^mtna  (sloop),  removal  of  wreck  of 1,272;  n,1390 

Laurel,  DeL,  biidse  across  Broad  Creek  River  at i,  666 

Laws  of  Fifty-sixtn  Congress,  second  session,  affecting  Corps  of  Engineers.,    t,  3837 

Xeod^r  (schooner) ,  removal  of  wreck  of i,570;  iv,3198 

Leaf  River,  Miss.,  improvement  of i,373;  m,  1845 

LeagueIslandNavy-Yard,P^,  removal  of  wreck  in  Schuylkill  River..  i,263;  n,1352 
Leech  Lake,  Minn.: 

Construction  of  reservoir  dam i,444;  ni,2309 

Operating  and  care  of  reservoir  dam i,445;  in,2322 

Survey  of  flowage  lines  of  reservoir i,451 

Lee,  DrutalaB.  (schooner),  removal  of  wreck  of i,262;  n,1350 

LeeSlough.  Fla.  (Me  Apalachicola River) i,352;  m,1769 

LeesviUe,  East  Haddam,  Conn.,  bridge  across  Salmon  River  below i,  662 

Lenslationof Fifty-sixth  Congrees,8econdse8Bion,a£fectingCorpBof Engineers,    v,  3837 

Le  Homme  Dieu  Lake,  Minn,  (ne  Lons  Prairie  River) i,  451;  iii,  2361 

Lemon  Creek,  N.  Y.  (ue  Staten  Island-New  Jersey  channd) i,  215;  n,  1233 

2>onard /emtTna  (baise),  removal  of  wreck  of i»223;  u,1247 

Levisa  Fork,  Big  Sandy  River,  Ky. : 

Final  report  on  survey  for  locks  and  dams i,496;  iy,2750 

Improvement  of if  483;  iy,2742 
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Lewee,  DeL: 

Construction  of  iron  pier  in  Delaware  Bay  near 1,236;  n,  1S28 

Improvement  of  waterway  to  Ghinooteagae  Bay,-  Ya i,  260;  ii,  1348 

Lewes  River,  Del.  (we  Broadkill  Creek) i,260;  n,1347 

Lewes  Biver  Improvement  Company  (aec  Broadkill  Creek) i,  260;  u,  1347 

Lewis  River,  Wash: 

Bridge  at  Laoenter 1,661 

Dredging  plant  for  use  on  (tee  Columbia  River) i,640;  v,S576 

Improvement  of i,688;  v,3572 

lickine  River,  Ky.,  survey  of i,476;  iy,2670 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  260;  n,  1348 

Little  Calumet  River,  111. : 

Bridge  at  Riverdale i,664 

Survey  for  waterway  via i,634;  iv,8048,d058 

Little  Haroor,  N.  H.,  improvement  of  harbor  of  refuge i,  137;  u,  1041 

Little  Hell  Gate,  New  York  Harbor,  N.  Y.,  bridge  across i,666 

little  Kanawha  River,  W.  Ya. : 

Improvement  of i,486;  iv,2723 

Operating  and  care  of  lock  and  dam i»487;  iv,2724 

Little  Mud  River,  6a.,  improvement  of  waterway  via i,  332;  ii,  1653 

Little  Narragansett  Bay,  R.  I.  and  Conn,  (aec  Fawcatuck  River) i,  175;  ii,  1159 

Little  Pedee  River, S.  C.,  improvement  of *.  i,311;  u,1576 

Little  Pigeon  River,  Tenn.,  improvement  of i»^7;  ni,2454 

Little  River,  La.  (««  Red  River) i,412;  iiz,2025 

Little  Rock,  Ark.    See  Arkansas  River. 

little  Sarasota  Bay,  Fla.  (Me  Sarasota  Bay} i,344;  ni,1758 

LittleSodusBay,W.  Y.,  improvement  of  narbor i,595;  iv,3363 

Little  T&Uahatchie  RivOT.  Miss,  {iee  Tallahatchie) i,422;  ni,2067 

little  Tennessee  River,  Tenn.: 

Bridge  near  Niles  Ferry i,  668 

Examination  and  survey  up  to  and  indndingAbrams  Creek.  i,469;  in,  2491, 2496 

littie  Traverse  Bay,  Mich.  (Mf  Petoskey  Harbor) i,558;  iv,3129 

Locks.    8u  Canals  and  Waterways. 

Logan,  General,  statue  of i,676;  v,3689 

Long  Bridge,  Potomac  River,  D.  C.,  rebuilding  of i)275;  n,1399 

Long  Island  City,  N.  Y.,  bridge  across  East  fiiver  to  Sixtieth  street.  New 

Yorkaty i,665 

Long  Island  Sound,  N.  Y.: 

Defenses  of  eastern  entrance i,  6, 17, 747 

Removal  of  wreck  off  Port  Chester i,223;  n,1246 

Long  Prairie  River,  Minn.,  examination  of,  and  its  sources i,  451;  in,  2361 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y.,  examination  and  survey 

at 1,699;  iv,  3389, 3391 

Long[TomRiver.  Greg.,  improvement  of i,630;  v,3549 

Loram  Harbor,  Ohio,  improvement  of i>577;  rv,3241 

Louise  Lake,  Minn,  (aee  Lonff  Prairie  River) i|451;  in,2361 

Louisiana,  removal  of  water  hyacinths  from  waters  in i,395;  in,  1906 

Louisville,  Ky.: 

Improvement  of  Ghio  River  at i,496;  iv,2783 

Gperating  and  care  of  Louisville  and  Portland  Canal i,  499;  rv,  2791 

Removal  of  wreck  in  LouisviUe  and  Portland  Canal i,505;  iv,2816 

Louisville  and  Nashville  Railroad  Company,  bridge  of i,665 

Louisville  and  Portland  Canal,  Ky.: 

Enlaigement of i,496;  iv,2783 

Gperating  and  care i,499;  iv,2791 

Removal  of  wreck t...  i,605;  rv,2816 

Loutre,  F^U9S  a,  Mississippi  River,  La. : 

Closing  crevasse  in i,382;  in,  1877 

Constructing  sill  across i,383;  iii,1878 

Lowell,  Ghio,  bridge  across  Muskingum  River  Canal,  above x,660 

Lower  Machodoc  U«ek,  Va.,  improvement  of i>281;  n,1410 

Lubec  Channel  and  Harbor,  Me.: 

Harbor  Imes 1,118;  n,1018 

Improvement  of  channel i>120;  n2988 

LudiDgton  Harbor,  Mich.,  improvement  of i,548;  iv,8112 

Lumber  mattress,  use  of,  for  sulMqneous  bank  protection in,  2212 

Lomberton  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  238;  n,  1327 
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Lynn  Harbor,  Maos.: 

Examination  and  survey 1,169;  n,  1002, 1003 

Improyement  of i,160;  u,  1075 

Lynn  Haven  Inle^  Ya.,  bridge  acroes i,666 

littee,  S^kriam  (sloop),  removal  of  wreck  of if272;  u,1301 

M. 

McGonnelBville,  Ohio,  bridge  acroaB  Mnskingom  River i,666 

McDonald,  Charley  (steamboat),  removal  of  wreck  of i»473;  iv,2646 

iface(2(mia  (steamship) ,  removal  of  wreck  of i,223;  n,  1247 

Ma^n  Bayou,  La.,  improvement  of i»419;  ni)2046 

Maggie  (scnooner),  removal  of  wreck  of,  in  North  Point  Creek,  Patapsco 

IUver,Md 1,272;  ii,1390 

Maggie  (sloop),  removal  of  wreck  o^  in  Cambridge  Harbor,  Md i,  272;  n,  1391 

Mahon  (Harbor)  Biver,  Del.,  ezammationof i,263;  ii,  1358 

Main  Ship  Channel,  New  York  Harbor,  N.  T.,  improvement  of i,  224;  ii,  1285 

Maine,  ddenses  on  coast  of 1,6,7,13,697,911 

Maiden  River,  Mass.,  imraovement  of i|151;  ii,1077 

MaU,  the.  Washington,  V.  C,  improvement  o^  including  its  connection 

with  Potomac  and  Zoological  parks i,676;  v,3689 

Malta,  Ohio,  bridce across  Muskingum  River i,666 

Mamaroneck  Harbor,  N.  T.,  improvement  of i,  199;  ii,  1200 

Manasquan  River,  N.  J.,  improvement  of i,222;  u,1245 

Manatee  River,  Fla.,  improvement  of i,345;  in,1755 

ManchacBayou,  La.,  improvement  of i,381;  in,1875 

Manchester  Harbor,  Mass.,  improvement  of i>144;  u,1051 

Mandan,  N.  Dak.,  ice  harbor  in  Missouri  River  near i>  452, 456;  in,  2378, 2377 

Manhattan  Borough^  New  York  City,  N.  Y.    See  New  York  Harbor. 
Manila,  Philippine  Tslands,  report  upon  work  of  department  of  city  public 

works  and  water  supply i,  683, 684 

Manistee  Harbor,  Mich.,  improvement  of i,549;  iv,3116 

Manitowoc  Harbor  and  Kiver,  Wis.: 

Bridge  to  connect  State  and  Center  streets i,662 

Examination  for  harbor  of  refuge i,  527;  rv,  2978 

Lnprovement of i,520;  iv,2928 

Manokm  River,  Md.: 

Improvement  of i,270;  n,  1387 

Removal  of  wreck i,272;  u,1890 

Mantua  Creek,  N.  J.,  improvement  of « 1^241;  ii,  1330 

Maps: 

Military  and  other i, 683, 686;  v,3799 

Northern  and  Northwestern  Lakes 1,677,681;  v,3761 

Marblehead  Harbor,  Mass.,  repair  of  sea  wall i|145;  n,1052 

Marcushook,  F^,  improvement  of  ice  harbor  in  Delaware  River i,  235;  u,  1322 

Marietta,  Ohio: 

Bridge  of  Ohio  River  Bridge  and  Ferry  Company  across  Ohio  River 

between  Williamstown,  W.  Va.,  and i,660 

Bridge  of  Williamstown  and  Marietta  Bridge  and  Transportation  Com- 
pany between  Williamstown,  W.  Va.,and i,661 

Marinette,  Wis.  («e0  Menominee  Harbor  and  River) i,515;  iv,  2908, 2909 

Marion,  Mass.,  bridge  across  Weweanititt  River i,667 

Marquette  Ba^  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  bay i,513;  iv,2879 

Improvement  of  harbor i,512;  iv,2877 

Water  levels i,681;  v,3776 

Marquette  County,  Wis.,  bridge  across  Fox  River  in i,664 

Marthas  Vineyard,  Mass    improvement  of  Vineyard  Haven  Harbor. .  i,  162;  ii,  1115 

ifartin  (schooner),  removal  of  wreck  of i,570;  iv,3198 

Martins  Creek,  Miss.,  bridge  across  Yalobusha  River  at  month  of i,  660 

Mary  Lake,  Minn.  (Me  Long  Prahie  River) i»451;  in,2361 

Maecot  (steamer),  removal  of  wreck  of i,363;  in,1793 

Massachusetts.  State  of: 

Bridges  of,  across  Weweanititt  River i,667 

Defenses  of  southeast  coast  of 1,6,16,735 

Massena,  N.  Y.,  examination  and  survey  of  Grass  River  up  to. .  i,  599;  iv,  3377, 3384 

Maasena  Canal,  N.  Y.  {ne  Grass  and  St  Lawrence  riven) i,  599;  rv.  3389, 8391 

Matanna  River,  Fla.  (am  St  Augustine  Harbor) 1,888;  ix,1741 
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Matawan  Creek,  N.  J.J  improvement  of i>^9;  n,1240 

Mattaponi  River,  Va.,  mij^rovement  of i,287;  ii,  1419 

Mattitack  Harbor, N.T., improvement  of i)201;  n,  1205 

Mattrees,  lumber,  use  of,  for  subaqaeous  bank  protection m,  2212 

Mamnee  Bay  and  River,  Ohio: 

Bridges  acrofis  river,  near  Toledo i,667 

Engineering  methods  used  in  improvement  of iv,3213 

Improvement  of  Toledo  Harbor i|572;  iv,3218 

Maumee  Railway  Bridge  Ck)mpany,  bridges  of i,667 

Maysville,  Ky.,  examination  and  survey  of  Ohio  River  for  harbor  of  refuge 

(ice harbor)  at i,477;  nr72870,2675 

Meadmobrook  (canal  boat),  removal  of  wreck  of i,263;  n,  1352 

Memorial  Bridge,  across  Potomac  River  at  Washington,  D.G i,  670;  v,  3648 

Memphis  Har1x>r,  Tenn.  iiu  Mississippi  River  Commission) i,  657;  8.,  3, 32 

Menasha,  Wis^bridges  of  dty  of i,668 

Menekaunee,  Wis.  (see  Menominee  Harbor  and  River) i,  515;  iv,  2908, 2909 

Menominee  Harbor  and  River,  Mich,  and  Wis. : 

Improvement  of  harbor i,515;  iv,2908 

Improvement  of  river i,516;  iv,2909 

Merced  Counter, CaL, bridge  of i,666 

Mermentau  River,  La.,  improvement  of,  including  tributaries i,  392;  ni,  1901 

Merrimac  River,  Mass. : 

Improvement  of i,  139;  n,  1044 

Improvement  of  Newburyport  Harbor i»138;  n,1043 

Methods,  engineering.  Su  Engmeering  methods. 
Mexico,  Gull  of: 

Removal  of  water  hyacinths  from  Florida  tributaries i)  341 ;  n,  1746 

Removal  of  water  hvadnths  from  Louisiana  tributaries i,  395;  m,  1906 

Meyers^  Edward  L.  (canal  boat),  removal  of  wreck  of i,  262;  n,  1352 

Mianus  River,  Conn.,  improvement  of i,  195;  n,1186 

Michigan  City  Harbor,  Ind. : 

Improvement  of  inner  harbor i,534;  iv,3074 

Improvement  of  outer  harbor 1,534,535;  iv,  3075 

Michigan,  Lake: 

See  ai»o  Northern  and  Northwestern  Lakes. 

Quial  to  Sturgeon  Bay,  construction  of  harbor  of  refuge i,  518;  iv,  2922 

Canal  to  Sturgeon  Bay,  examination  and  survey i|  527;  iv,  2970, 2973 

Canal  to  Sturgeon  Bay, improvement  of i»517;  iv,2914 

Canal  to  Sturgeon  Bay, operating  and  care i,518;  iv,  2919 

Canal  to  Sturgeon ^y, removal  of  wreck i»527;  iv,2970 

Water  levels i,681;  v,3776 

Waterway  to  Mississippi  River,  examination  for,  with  plan  and  estimate 

(act of  1900} 1,534;  iv,3068 

Waterway  to  MissisBippi  River, survey  for  (act  of  1899) i,534;  iv,d048 

Biilan,Ill.: 

Construction  of  canal  around  Rock  River  at i,532;  iv,3014 

Operating  and  care  of  canal  around  Rock  River  at i|442;  iii,2291 

Milfora  Haven  Harbor,  Va.,  improvement  of i>284;  ii,  1415 

Military  divisions  and  departments: 

Operations  of  Engineer  Department  in  the  Philippines i,  43, 975 

Reconnaissances  and  explorations i,683;  v,3799 

Biill  River,  New  Haven,  Conn.  (Me  New  Haven) ifl82;  u,1170 

Mill  River,  Stamford,  Conn.  (Me  Stamford) i,194;  ii,1184 

Miltona  Lake,  Minn,  (tee  Long  Prairie  River) i)451;  ui,2361 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Bridge  across  river  at  Chesti^ut  street i,  661 

Construction  of  harbor  of  refuge  in  bay i,  522;  iv,  2936 

Examination  of  harbor i,527;  iv,2981 

Improvement  of  harbor i,523;  iv,2939 

Water  levels i,681;  v,3776 

Mina  Lake,  Minn.  («ee  Long  Piairie  River) i,  451;  iii,  2361 

Mines,  submarine 1,12,38,695 

Minim  Creek-Estherville  Canal,  S.  C.  (see  Santee  River) i,  316;  ii,  1587 

Mining,  hydraulic,  in  California i,656;  v,3625 

Minneapolis,  Minn.: 

Bridge  of  Chica^,  Milwaukee  and  St  Paul   Riulway  Company  across 

MisBissipi^River  near 1,662 

Bridges  o!  WliooDain  Central  Railway  Company  at  Nicollet  and  Boom 
ialindaiiaar.. •.....•• •..      i,667 
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Minnesota  RiTer,  M]nn.: 

Improvement  of.* i»447;  ni,2334 

Survey  of  Big  Stone  and  Trayene  lakes  for  reeervoir  dams  to  improve 

navigation  on i,450;  ni,2342 

^llion  River,  Del. : 

JBxamination  and  survey i»264;  n,  1365, 1368 

Improvement  of i|267;  u,  1346 

isissippi  River: 

fieecnridge,  ni.,  prevention  of  break  at i,438;  m,2198 

Boom  Island,  Minn.,  bridge  at i,667 

Brainerd,  Minn.,  to  Sandy  Lake  dam^  survey  from i»451;  ni,2343 

Oaruthersville,  Mo.  («ee  Mississippi  River  Commission) i,  667;  S.,  3, 32 

Delta  Point,  La.  (ae^  Mississippi  River  Ck)mmis8ion) i,  667;  S.,  3, 32 

Dee  Moines  Rapids  Oanal  and  dry  dock,  operation  and  care i}  441 ;  in,  2284 

Dredge  and  snag  boats  above  Missouri  River,  operation  of u  440;  iii,  2231 

Dredge  and  snag  boats  below  Missouri  River,  operation  of i,  434;  in,  2166 

Dredge  boats  for  passes  of i,883;  iii,1878 

Dnbuque,  Iowa,  bridge  near  Ea^le  Point i,660 

Eagle  Pomt  Dubuque,  Iowa,  bridge  near i,660 

Gauging  at  St  Louis,  Mo in,  2199 

Gauging  at  St  Paul,  Minn i,449;  in,  2340 

Gauging,  includins  principal  tributaries i,  426;  in,  2072;  S. ,  8, 46, 126 

G^reenl^  Bend,  lO. ,  prevention  of  break  into  Cache  River i,  438;  in,  2198 

Greenville, Miss.  (M^MisBiSBippi  River  Commission) i,667;  S.,3,32 

HarrisonvUle  Harbor,  ni.,  examination  of i,439;  in,2226 

Head  of  Passes  to  headwaters, surveys  from i,667;  S.,3,32 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc i,  667;  S. ,  3, 32 

Helena,  Ark.  (Me  MiflsiBsippi  River  Commission)..., i,667;  S.,3,82 

Hickman,  Ky.,  to   Slough  Tending,  Tenn.,  examination   and    sur- 
vey  1,434;  111,2156,2168 

Hopefleld  Bend  (see  Mississippi  River  Commission) i,  667;  S. ,  3, 32 

La  Crosse  Harbor,  Wis.,  improvement  of i,442;  in,  2296 

Loutre,  Pass  a, closing  crevasse  in i,382;  in,1877 

Loutr^ Pass  a, constructing  sill  across i,383;  in,  1878 

Mempnis,  Tenn.  {see  Mississippi  River  Commission) i,  657;  S.,  8, 32 

Minneapolis,  Minn.,  bridges  near 1,662,667 

Minneapolis,  Minn. ,  to  St  Paul,  improvem^t  from i,  443;  ni,  2298 

Missouri  River,  above,  ox>eration  of  snag  and  dredge  boats i,  440;  ni,  2231 

Missouri  River,  below,  removal  of  snags  and  wrecks i,  434;  ni,  2166 

Missouri  River  to  Ohio  River,  discharge  measurements  at  St.  Louis,  Mo.  ni,  2199 

Missouri  River  to  Ohio  River,  disk  anchor,  use  of ni,2221 

Missouri  River  to  Ohio  River,  improvement  from i,  436;  m,  2169 

Missouri  River  to  Ohio  River,  lumber  mattress  for  subaqueous  bank  pro- 
tection   in,2212 

Missouri  River  to  St  Paulj Minn., improvement  from i,440;  ni,2238 

Natchez,  Miss,  {see  Mississippi  River  Commission) i,  657;  S. ,  3, 32 

New  Orleans,  La.,  defenses  of 1,6,30,842 

Now  Orleanig,  liu,  improvement  at,  by  Mississippi  River  Commis- 
sion  , 1,667;  S.,8,32 

Ni  collet  Island,  Min  n. .  bridges  at i,  667 

Ohio  River  to  Head  ot  Passes,  improvement,  surveys,  etc i,  667;  S.,  3, 32 

Ohio  River  to  Missouri  River,  dischaige  measurements  at  St  Louis,  Mo.  in,  2199 

Ohio  River  to  Missouri  River,  disk  anchor,  use  of in,  2221 

Ohio  River  to  Missouri  River,  improvement  from i,  435;  in,  2169 

Ohio  River  to  Missouri  River,  lumber  mattress  for  subaqueous  bank  pro- 
tection   ,  111,2212 

Outlet,  improvement  of i,383;  ni,  1878 

Pass  a  Loutre,  closing  crevasse  in i,382;  in,  1877 

Pass  a  Loutre. constructing  sUl  across i,383;  in,  1878 

Passes  of  J  dreage  boats  for i,  383 ;  in,  1 878 

Plaquemme  Bayou^  La.,  construction  of  lock i,  387;  in,  1890 

Pokegama  Falls,  Minn.,  construction  of  reservoir  dam i,  444;  in,  2309 

Pokegama  Falls,  Minn.,  operatine  and  care  of  reservoir  dam i,  445;  in,  2322 

Pokegama  Fall&  Minn.,  survey  of  flowage  lines  of  reservoir i,  461 

Reelfoot  levee  district  (Hickman,  Ky.,  to  Slough  Landing,  Tenn.),  ex- 
amination and  survey i,434;  in,  2166, 2168 

Reservoir  dams  at  heaawatere,  construction  of i,  444;  in,  2309 

Reservoir  dams  at  headwaters,  examination  of  Long  Prairie  River, 
Minn.,  and  its  sources if  451;  iii,2861 
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Beeervoir  dams  at  headwaten,  operatinff  and  care x,  4i6;  in,  2822 

Beservoir  dams  at  headwaters,  survey  of  flowag:e  lines 1,451 

8t  Louis  Harbor,  Mo.,  dischaige  measurements ni,2199 

8t  Louis  Harbor,  Mo.,  improvement  of i»438;  iii,2198 

St  Fanl,  Minn.,  gausing  at i»449;  iii,2340 

8t  Paul,  Minn.,  to  Minneapolis,  improvement  from i>44S»  in,2298 

St  Panl,  Minn.,  toMiasonn  River,  miprovement  from i,440;  ni,2238 

Sandy  Lake  dam  to  Brainerd,  Minn.,  sorvej  from i|451;  ui,2343 

Slough   Tending,   Tenn.,  to  Hickman,   Ky.,  examination  and  sur^ 

vey 4 1,434;  ra,2165,2168 

Snag  and  dredge  boats  above  Missouri  Biver,  operation  of i,440;  m,  2231 

Snags  and  wrecks  below  Missouri  Biver,  removal  of X9  434;  in,  2166 

South  Pass,  maintenance  of  channel  Dy  representatives  of  James  B. 

Eada 1,118,879;  ni,1865 

South  Pass,  maintenance  of  channel  by  United  States i,385;  m,  1881 

Southwest  Pass,  project  for  improvement  of i,  383, 384;  m,  1878 

Yicksbunr  Harbor  Miss.,  improvement  of i»421;  ni,2052 

Vidalia,  La.  («e« Mississippi  Biver  OonmiisBion)  i»657;  8., 3,32 

Water-level  ODservations  at  St  Louis,  Mo in,2199 

Water-level  observations  at  St  Paul,  Minn i,449;  in,2340 

Water-level  observations  on,  includmg  tributaries  .  i,  425;  m.  2072;  S.,  8, 45, 126 
Waterway  to  Lake  Michigan,  examination  for,  with  plan  ana  estimate 

(act of  1900) 1,534;  iv,3068 

Waterway  to  Lake  Michigan,  survey  for  (act  of  1899) 1,534;  iy,3048 

Wrecks,  etc.,  above  Missouri  Biver,  removal  of i,440;  ni,2231 

Wrecks,  etc,  below  Missouri  Biver,  removal  of i»434;  in,2166 

Mississippi  Biver  Commission i»657;  S.,3,32 

Mississippi  Sound,  Miss. : 

Defenses  of i,  6, 28, 886 

Improvement  of  channel  from  Gulfport  to  Ship  Island  Harbor.,  i,  374;  m,  1846 

Improvement  of  Horn  Island  Harbor X9371;  ni,  1842 

Improvement  of  Ship  Island  Pass i»374;  in,  1848 

Missouri  Junction,  HI.,  bridge  across  Kaskaskia  Biver i,667 

Missouri  Biver: 

Examination  of  Sioux  Biver,  8.  Dak.,  for  reservoir  dam i,  458;  m,  2395 

Improvement  from  Stubbs  Ferrv^  Mont,  to  Sioux  City,  Iowa...  i, 452;  m,  2373 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa 1,658;  S.,  365, 382 

Plan  and  estimate  for  rectification  of,  at  St  Joseph,  Mo i,  452;  m,  2367 

Snaffcing  upper  river i|^7;  in,2391 

MissounKiver Commission i,658;  8.,365,382 

Mobile  County,  Ala.,  bridge  across  Dog  Biver  in 1,666 

Mobile  Harbor  and  Biver,  Ala. : 

Defenses  of 1,6,28,886 

Examination  and  survey  of  bar  below  Fort  Morgan i,  378;  in,  1854, 1856 

Improvement  of  harbor i,364;  in,1810 

Bemoval  of  wreck  in  river i,378;  in,1853 

Moccasin  lUver  (Contentnia  Creek),  N.  C,  improvement  of i,  301;  n,  1488 

Mokdumne  Biver,  Cal.,  improvement  of i,607;  iv,3419 

Monmouth  County,  N.  J^  bridge  of i,663 

Mononsahela  Biver,  W.  Va.  and  Pa. : 

BrKlge  at  South  Tenth  street,  Pittsburg,  Pa i,662 

Bridge  between  Port  Vue  and  Jefferson,  Pa i,661 

Construction  of  locks  and  dams  between  Morgantown  and  Fairmont, 

W.  Va 1,477;  iv,2679 

Improvement  at  Locks  Nos.  3  and  6 1,478;  iv,2683 

Improvement  of  Pittsbuiv  Harbor i,480;  iv,2e97 

Operating  and  care  of  locks  and  dams i|479;  iv,2686 

Monroe,  Fort,  Va.: 

Defenses  of  Hampton  Boads 1,6,23,802 

Bemoval  of  wreck  off i,298;  ii,1462 

Monroe  Harbor,  Mich.,  improvement  of i,571;  iv,3216 

Monuments: 

To  Sergt  Charles  Floyd i i,687;  v,3827 

Washington  Monument,  District  of  Columbia i,  675;  v,  3689 

Moodus  and  East  Hampton  Bail  way  Company,  bridge  of i,  662 

Afoore,  ^orr^  (scow) ,  removal  of  wreck  of. i,272;  n,1391 
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IComii  Gazial,  Tex.: 

Improyeinent  of  («e0  Galyeflton  ship  channel) i»404;  iii,1083 

Operating  and  care i»406;  m,1937 

Morgan  County,  Ohio,  bridgeof i,666 

Morgan,  Fort,  Mobile  Harbor,  Ala.,  examination  and  sorvey  of  bar  be- 
low  1,378;  in,  1864, 1866 

Mortar  batteries i,6,7,37 

Mosquito  Creek  Oanal,  8.  0.  («e«  Santee  Biver) i,816;  n,1687 

Mound  City,  111.,  prevention  of  MissisBippi  River  from  breaking  into  Cache 

River  at i|488;  in,  2198 

Moundsville,  Wis.,  bridge  across  Fox  River  at i,664 

Momit  Desert  Bar  Harbor,  Me.,  oonstniction  of  breakwater i,  122;  ii,  991 

Momit  Hope  Bay.  Mass^  improvement  of  Fall  River  Harbor i,  169;  n,  1134 

Mount  Pleasant  snore,  Charleston,  8.  (1.  imm>vement  at i,  320;  n,  1598 

Mud  Lake,  Chicago,  111.,  bridge  across  West  Fork  of  South  Branch,  Chicago 

River,  at i,663 

Mud  Lake,  La.  (Me  Mermentau  River) i,392;  in,  1901 

Mud  River,  G&,  improvement  of  waterway  via i,332;  ii,1653 

Mud  River,  8.  C.  (we  Savannah-Beaufort  channel) i|324;  n,1628 

Murderkill  River,  DeL.  improvement  of i,264;  ii,1342 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care i,  466;  iii,  2440 

Muskegon  Harbor  and  River,  Mich. : 

Examination  of .  with  plan  and  estimate i,553;  iv,3131 

Improvement  01 i,546;  iv,3103 

Muskineum  County,  Ohio: 

Brioge  of,  across  Muskingum  River,  at  Zanesville  ('*  Y"  Bridge) i,659 

Bridge  of.  across  Muskingum  River  Canal,  at  Zanesville i,  667 

Muskingum  River,  Ohio: 

Bridge  above  Lowell i,660 

Bridge  at  McConnelsville  and  Malta i,  666 

Bridge  at  Zanesville,  across  canal i,667 

Bridge  at  Zanesville  ("Y"  Bridge) i,669 

Improvementof i,485;  iv,2714 

Operating  and  care  of  locks  and  dams i,  485;  iv,  2714 

Mystic  River,  Conn.,  improvement  of i,178;  n,1162 

Mystic  River,  Mass.: 

Improvement  of i,151;  n,1077 

Improvement  of,  below  mouth  of  Island  End  River i,  152;  n,  1078 

N. 

Nandua  Oreek^  Va.,  improvement  of i,296;  n,1454 

Nansemond  River,  Va.,  improvement  of i,293;  n,1460 

Nanticoke  River,  Del.  and  Md.,  improvement  of i,  269;  u,  1384 

Nantucket,  Maos.,  construction  of  harbor  of  refuge i|161;  n,1112 

Napa  River,  Csl.,  improvement  of i,609;  iv,3428 

Narragansett  Bay,  R  L: 

Defenses  of 1,6,16,736 

Examination  and  survey  of  Ohio  Reef  (Ledge) i»175;  n,  1164, 1166 

Improvementof i,  167;  n,  1129 

Narra^agus  River,  Me.,  improvement  of i|121;  n,989 

Nashville,  Tenn. : 

Improvementof  Cumberland  River  above i>462;  ni,2411 

Improvement  of  Cnmbwland  River  below i>461;  ni,2407 

Natalbany  River, La.  («e«Tickfaw) i,380;  in,  1873 

Natchez  Harbor,  Miss.  («e«  Miasissippi  River  Conunission ) i,  657;  S.,  3, 32 

Nanset  Harbor,  Mass.,  removal  of  wreck i,159;  n,  1091 

Navesink  River,  N.  J.  (£e«  Shrewsbury) i,221;  n,1243 

Navigable  waters.    /Sse  Bridfles,  Rivers  and  harbors,  and  Wrecks. 

Navy  Department,  bridge  of,  between  Portsmouth  Navy- Yard,  N.  H.,  and 

Kittery,Me i,664 

NechesRiver, Tex.,  improvementof  mouth i,396;  in,1907 

Negro  Cut,  Indian  River  Inlet,  Fla.,  improvementof i,339;  n,  1742 

Neuse  River,  N.  C. : 

Improvementof i,302;  n,1492 

Improvement  of  waterway  between  Newbem  and  Beaufort i,  303;  n,  1493 

Neville  Island,  Ohio  River,  Fa.,  bridge  across  back  channel  at i,  661 
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Newark  Bay.  N.  J.: 

Harbor  lines i,118,  n,1276 

Improyement  of  Staten  Island-New  Jersey  channel i,  215;  u»  1233 

Removal  of  wreck  near  Comer  Stake  light if223;  ii,1247 

Newark  Plank  Road  Company,  bridge  of i,666 

New  Bedford  Harbor,  Mass. : 

Bridge  across  Acushnet  River  to  Fish  Island i,665 

Defenses  of i,  6, 16, 735 

Improyement  of i,163;  ii,1119 

Newbem,  N.  C: 

Examination  and  survey  of  Trent  River  at  and  above i,  310;  ii,  1645, 1550 

Improvement  of  Neuse  River i,802;  n,  1492 

Improvement  of  Trent  River i,302;  n,1490 

Improvement  of  waterway  to  Beaufort,  N.  C i,303;  n,  1493 

Newburyport  Harbor,  Mass.,  unprovement  of i,138;  u,1043 

Newfields,  N.  H.,  bridge  of  town  of i,6d8 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters i,  183;  n,1173 

Improvement  of ,  by  dredging i|182;  n,1170 

New  Jersey,  bridge  across  Hudson  River  between  Fifty-ninth  and  Sixtieth 

streets.  New  York  City,  and 1,659 

New  Jersey-Staten  Island  channel:- 

Harbor  lines  in  Arthur  Kill i|118;  n,1279 

Improvement  of i,215;  n,  1233 

ReoQOval  of  wreck  near  Comer  Stake  light .i»223;  ii,  1247 

New  London  Harbor,  Conn: 

Defenses  of i,  17,747 

Improvement  of  (m«  Thames  River) i|178;  u,1163 

Newmarket,  N.  H.,bndffe  across  Exeter  River i,668 

New  Meadows  River,  Me.,  bridge  across 1,669 

New  Orleans  and  North westem  Railway  Company,  bridge  of i,  660 

New  Orleans  Harbor,  La. : 

Defenses  of i,  6, 30, 842 

Improvementof  (see  Mississippi  River  Commission) i»657;  8.,  3, 32 

Newport  Harbor,  R.  I. : 

Defenses  of i,  16, 735 

Improvementof i,  170;  ii,  1136 

Newport  River,  N.C.: 

Improvementof  Beaufort  Harbor i,304;  u,1495 

Improvement  of  waterway  between  Beaufort  and  New  River i,  304;  u,  1496 

Improvement  of  waterway  between  Newbem  and  Beaufort i,  303;  n,  1493 

New  River,  N.C.: 

Improvementof i,305;  n,  1497 

Improvement  of  waterway  to  Beaufort,  N.  0 i,304;  ii,1496 

New  Shoreham,  Block  Island.  R.  I.: 

Construction  of  harbor  of  refc^ 1.172;  n,1141 

Improvement  of  Great  Salt  Pond i»174;  u,1144 

Newtown  Creek,  N.  Y. : . 

Bridge  between  Vernon  and  Manhattan  avenues.  New  York  City i,  667 

Improvementof i,207;  n,1216 

New  Whatcom,  Wash. ,  bridge  across  Whatcom  Creek  Waterway  at i,  663 

New  York  and  New  Jersey  Bridge  Company,  bridge  of i,659 

New  York  Connectdnff  Railroad  Company: 

Bridge  of,  acrossEast  River  at  Hell  Gate,  near  Astoria i,664 

Bridge  of,  across  Little  Hell  Gate  and  Bronx  Kills i,665 

New  York  Harbor,  N.  Y. : 

Ambrose  Channel,  improvement  of i,224;  u,1285 

Arthur  Kill,  harbor  lines 1.118;  n,1279 

Arthur  Kill,  improvement  of   (see  Staten   Island-New  Jersey  cnan- 

nel) 1,215;  ii,1233 

Astoria,  bridee  across  East  River  at  Hell  Gate,  near i,664 

Bay  Ridge  Cnannel,  improvementof i,226;  ii,1291 

Bayside Channel,  improvementof i,224;  u,1285 

Blackwells  Island,  bridge  across  East  River  at i,665 

Bronx  Kills,  bridge  across i,665 

Bronx  River,  bridge  at  Westchester  avenue i,  664 

Bronx  River,  harbor  lines i,  118;  n,  1266 
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N^ew  York  Harbor^  N.  Y. — Continued. 

Bronx  River,  improvement  of i,201;  u,1203 

Buttermilk  Channel,  examination  and  survey i,  229;  ii,  1299, 1303 

Buttermilk  Channel,  improvement  of i,  226;  ii,  1291 

Buttermilk  Channel,  removal  of  wreck : i,  229;  ii,  1299 

College  Points  Eaat  River,  harbor  lines i,119;  n,1305 

Communipaw  Channel,  removal  of  wreck  in i,  223;  ii,  1247 

Comer  Stake  light,  Newark  Bay,  removal  of  wreck  near i,  223;  ii,  1247 

Defenses  of 1,6,19,767,917 

East  (Ambrose)  Channel,  improvement  of i.  224;  n,  1285 

East  River,  bridge  at  Blackwells  Island,  from  60th  street  to  Long  Island 

City. 1,665 

East  River,  bridge  at  Hell  Gate,  near  Astoria i,664 

East  River,  bridge  at  Little  Hell  Gate  and  Bronx  Kills i,665 

East  River,  harlK)r  lines  at  College  Point i,  119;  n,  1305 

East  River,  improvement  of i,  205;  ii,  1211 

East  River,  improvement  of  Wallabout  Channel i,  208;  ii,  1218 

East  River,  removal  of  wreck  off  Greenpoint i,223;  u,  '248 

Ellis  Island,  removal  of  wrecks  nearl i,  223;  ii,  1248 

Flushing  Bay,  improvement  of i,  204;  n,  1210 

FortTotten,  post  of i,38,927 

Gedney  Channel,  improvement  of i,224;  ii,  1285 

Governors  Island,  euJaivement  of i,  228;  ii,  1298 

Gowanus  Bay  and  Canal,  improvement  of i,  226;  n,  1291 

Gowanus  Creek  Channel,  improvement  of i,  227;  u,  1296 

Greenpoint,  N.  Y.,  removal  of  wreck  off i,  223;  ii,  1248 

Guttenbei^,  N.  J. ^  harbor  Imes i,  118;  n,1273 

Harlem  River,  bridge  between  145th  and  149th  streets i,  663 

Harlem  River,  improvement  of i,  206;  n,  1214 

Hell  Gate,  East  River,  bridge  at,  near  Astoria i,  664 

Hell  Gate,  East  River,  improvement  of i,  205;  n,  1211 

Hudson  River,  bridge  across,  between  59th  and  60th  streets i,  659 

Hudson  River,  harbor  lines  at  Guttenberg,  N.  J i,  118;  ii,  1273 

Improvement  of i,  224;  ii,  1285 

Kin  van  Kull  (see  Staten  Island-New  Jersey  channel) i,  215;  ii,  1233 

Lemon  Creek  (Bee  Staten  Island-New  Jersey  channel) i,  215;  u,  1233 

Little  Hell  Gate,  bridee  across i,665 

Long  Island  City,  bridge  across  East  River  to  60th  street i,  665 

Main  Ship  Channel,  improvement  of i,  224;  ii,  1285 

Narrows  to  the  sea,  improvement  from i»224;  n,  1285 

Newark  Bay,  improvement  of  Staten  Island-New  Jersey  channel  i,  215;  ii,  1233 

Newark  Bay,  removal  of  wreck  near  Comer  Stake  light i,  223;  ir,  1247 

New  Jersey-Staten  Island  channel,  harbor  lines  in  Arthur  Kill. . .  i,  118;  ii,  1279 

New  Jersey-Staten  Island  channel,  improvement  of i,  215;  ii,  1233 

New  Jersey-Staten  Island  channel,  removal  of  wreck i,  223;  ii,  1247 

Newtown  Creek,  bridge  across i,  667 

Newtown  Creek,  imp^rovement  of i,  207;  ii,  1216 

Red  Hook  Channel,  improvement  of i,  226;  n,  1291 

Sandy  Hook,  N.  J.,  removal  of  wreck  at i,  229;  ii,  1299 

Spuyten Duyvil  Creek  (<M  Harlem  River) i,206;  n,1214 

Staten  Island-New  Jersey  channel,  harbor  lines  in  Arthur  Kill. . .  i,  1 18;  ii,  1279 

Staten  Island-New  Jersey  channel,  improvement  of i,  215;  ii,  1233 

Staten  Island-New  Jersey  channel,  removal  of  wreck i,  223;  ii,  1247 

Staten'Island  Sound  (Arthur  Kill),  harbor  lines i,  118;  ii,  1279 

Staten  Island  Sound  (Arthur  Kill),  improvement  of  (see  Staten  Island- 
New  Jersey  channel)  1,215;  11,1233 

Supervision  of i,656;  v,3607 

Totten,  Fort,  post  of -. i,  38, 927 

Wallabout  Channel,  improvement  of i,  208;  ii,  1218 

WilletsPomt 1,38,41,42,927 

Nia«ra  River,  N.  Y.  : 

Buffalo  Harbor,  improvement  of i,  587;  iv,  3305 

Erie  Basin  and  Black  Rock  Harbor,  examination  and  survey  of  Lake 

Erie  entrance i,592;  iv,3342,3345 

Erie  Basin  and  Black  Rock  Harbor,  harbor  lines i»119;  iv,3349 

Erie    Basin    and    Black    Rock    Harbor,    improvement    of    Buffalo 
entrance i,589;  iv,J 
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Niagara  River,  N.  Y. — Continued. 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from 1, 590;  iv,  3335 

Surveys  {see  Northern  and  Northwestern  Lakes ) i,  677;  v,  3761 

Tonawanda  to  Port  Day,  improvement  from i,  591;  iv,  8340 

Nicollet  Island,  Mississippi  River,  Minn. ,  bridges  at i,  667 

Niles  Ferry,  Little  Tennessee  River,  Tenn.,  bridge  near i,  668 

Nisbetf  \V.  F.  (steamboat),  removal  of  wreck  of i,  473;  rv,  2646 

Nomini  Creek,  Va.,  improvement  of i,  279;  n,  1409 

Nooksak  River,  Wash.  («ee  Puget  Sound) i,645;  v,3581 

Norfolk  Harbor,  Va.: 

Defenses  of  Hampton  Roads i,  6, 23, 802 

Examination   and    plan   and   estimate   for   improvement  at  Pinner 

Point 1,299;  11,1463,1466 

Improvement  of,  and  its  approaches i,  292;  n,  1447 

Improvement    of    waterway    to    Albemarle    Sound,  '  via    Currituck 

Sound 1,297;  n,1457 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,296;  ii,1455 

Improvement  of  Western  Branch,  Elizal^eth  River i,  293;  n,  1449 

NarriSj  L  W.  (schooner),  removal  of  wreck  of i,263;  ii,  1352 

North  Branch,  Chicago  River,  111.: 

Bridge  across,  at  Clyboum  place,  Chicago i,  663 

Bridge  across  canal  at  Division  street,  Chicago,  construction  of i,  666 

Bridge  across  canal  at  Division  street,  Chicago,  reconstruction  of i,  662 

Bridge  across  canal  at  Goose  Island,  Cherry  street,  Chicago i,  665 

Improvement  of i,  529;  rv,  2992 

North  Carolina,  defenses  of  coast  of i}  6, 24, 812, 921 

North  Carolina  Cut,  N.  C. ,  improvement  of  waterway  via i,  297;  n,  1457 

Northeast  Branch,  Cape  Fear  River,  N.  C,  improvement  of i,  306;  ii,  1500 

Northern  and  Northwestern  Lakes: 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  565;  rv,  3173 

Defenses  of i, 32, 854 

Engineering  methods  used  at  harbors  on  Lake  Erie  west  of  Erie,  Pa rv,  3213 

Improvement  of  channels  in  waters  connecting i,  563;  iv,  3157 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn iv,  2883 

Surveys  and  charts 1,677,681;  v,3761 

Water  levels i,681;  v,3776 

Waterways  to  Atlantic  Ocean,  disbursements  for  examinations  and  suiv 

veys 1,118 

North  Fork,  Skagit  River,  Wash.  («ee  Puget  Sound) i,645;  v,3581 

North  Hero  Island,  Lake  Champlain,  Vt,  improvement  of  channel  between 

South  Hero  Island  and i,  146 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via.,  i,  297;  ii,  1457 

North  Point  Creek,  Patapsoo  River,  Md.,  removal  of  wreck i,  272;  ii,  1390 

North  (Tolomato)  River,  Fla.  {su  St  Augustine  Harbor) i,  338;  n,  1741 

North  River,  N.  Y.    See  Hudson  River  aiid  New  York  Harbor. 

North  River,  N.  C,  improvement  of  waterway  via i,  297;  n,  1467 

North  River,  Wash,  (we  Willapa  River) i,641;  v,3577 

North  Tonawanda,  N.  Y.  (we  Tonawanda) i,590;  rv,3335 

Norwalk  Harbor,  Conn.,  improvement  of i,  191;  ii,  1181 

Norwich  Harbor,  Conn,  (we  Thames  River) i|178;  n,1163 

Noxubee  River,  Miss.,  improvement  of i,370;  in,  1840 

O. 

Oak  Creek,  Wis.  {see  South  Milwaukee  Harbor) i|523;  iv,2942 

Oakland  Harbor,  Cal. : 

Defenses  of  San  Francisco 1,6,33,860 

Examination  and  survey i,613;  iv,3434,3445 

Improvement  of i,605;  iv,3413 

Obion  River,  Tenn. : 

Bridge  near  Lanes  Ferry i,667 

Improvement  of i,458;  in,2403 

Occoquan  Creek,  Va.,  improvement  of i,278;  n,1407 

Ocmulgee  River,  Ga.,  improvement  of i,  330;  n,  1646 

Oconee  River,  Ga.,  improvement  of i,329;  n,1644 
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Oconto  Harbor^  Wis.,  improvement  of i,616;  iy,2910 

Ocracoke  Inlet,  N.  0. : 

Examination  and  sorvey  of  waterway  from  South  Mills  to  and  includ- 
ing   1,299,309;  n,1611 

Improvement  of i,  299;  n,  1484 

Odessa LandinRj  Appoquinimink  River,  Del.,  removal  of  wreck i,263;  n,  1352 

Office  of  the  Cmef  of  Engineers,  officers  on  duty  in i,688 

Ogdensbuig  Harbor,  N.  Y.,  improvement  of i,  598;  iv,  3374 

Ohio   Beef  (Ledge),    Narragansett  Bay,    B.  I.,    examination   and   sur- 
vey  1,175;  n,  1154, 1156 

Ohio  Biver: 

Allegheny  City^  Pa.,  harbor  lines i,ll^;  iv,2709 

Bridge  at  Bellaire,  Ohio,  and  Benwood,  W.  Va i,660 

Bridge  at  Ironton,  Ohio,  and  Ashland,  Ky i,660 

Bridge  at  Neville  Island,  Pa.,  across  back  channel i,  661 

Bridge  at  Parkersburg,  W.  Va i,664 

Bridge  of  Ohio  River  Bridge  and  Ferry  CJompany  between  Williams- 
town,  W.  Va.,  andMarietta.  Ohio i,660 

Bridge  of  Williamstown  and  Marietta  Bridge  and  Transportation  Com- 
pany between  Williamstown,  W.  Va.,  and  Marietta,  Ohio i,  661 

Davis  Island  dam.  Pa.,  operating  and  care i,  473;  iv,  2667 

Falls  at  Louisville,  Ky..  improvement  of i,  496;  iv,  2783 

Gauging  («ee  Mississippi  River) i,425;  iii,2072;  8., 8, 45, 126 

Improvement  by  open-channel  work i,  470;  iv,  2597 

Indiana  Chute,  Louisville.  Ky.,  improvement  of i,  496;  rv^,  2783 

Louisville  and  Portland  Canal,  enlargement  of i,  496;  iv,  2783 

Louisville  and  Portland  Canal,  operating  and  care i,  499;  nr,  2791 

Lotiisville  and  Portland  Canal,  removal  of  wreck i,  505;  iv,  2816 

Marietta,  Ohio,  to  the  Big  Miami,  survey  from h  472;  nr,  2608 

Maysville,  Ky.,  examination  and  survey  for  harbor  of  refuge  (ice  har- 
bor} at 1,477;  IV, 2670,2675 

Movable  dams,  construction  of i,  474;  iv,  2661 

Pittsburg  Harbor,  harbor  lines  at  Allegheny  City i,  119;  iv,  2709 

Pittsburg  Harbor,  improvement  of i,480;  nr,  2697 

Sand  Island,  Ky.,  examination  relative  to  purchase  of i,  505;  iv,  2817 

Snag  boat,  operation  cJf i,  473;  iv,  2646 

Wreck  in  Louisville  and  Portland  Canal,  removal  of i,  505;  iv,  2816 

Wrecks,  removal  of  certain i|473;  iv,2646 

Ohio  River  bridge  and  Ferry  Company,  bridge  of i,  660 

Oil  City,  Pa.,  bridge  across  All^hen^  River  between  Franklin  and i,  663 

Oil  City,  Rouseville  and  Franklm  Railroad  Company,  bridge  of i,  663 

Oil  City  Station  Railway  Company,  bridge  of i,  663 

Okanogan  River,  Wash.,  improvement  of i,  652;  v,  3590 

Okaw  (B^askaskia)  River,  DL,  bridge  across i,667 

Okechobee  Lake,  Fla. ,  examination  and  survey  of  waterway  via i,  350 

Oklawaha  River,  Fla.,  improvement  of i,  338;  n,  1740 

Old  Orchard  Shoal  light,  Karitan  Bay,  N.  J.,  removal  of  wreck  near  .  i,  223;  n,  1247 
Old   Plantation   light-house,  Chesapeake   Bay,   Va.,    removal   of   wreck 

near i,298;  ii,1462 

Old  Tampa  Bay,  Fla.  fwe  Tampa  Bay) i,345;  in,  1756 

Olympia  Harbor,  Wasn.,  improvement  of i,  645;  v,  3582 

Ontario  Lake: 

See  ctUo  Northern  and  Northwestern  Lakes. 

Water  levels i,681;  v,3776 

Ontonagon  Harbor,  Mich.,  improvement  of i,  510;  iv,  2865 

Orange  Mills  Flats,  St  Johns  River,  Fla.,  improvement  at i,  336;  n,  1737 

Ordnance.    See  Fortifications. 
Osa^  River,  Mo. : 

fistimate  of  cost  of  completing  Lock  and  Dam  No.  1,  at  Brenneckes 

Shoals 1,452;  iii,2369 

Improvement  by  Missouri  River  Commission i,  658;  S.,  365, 382 

Oswegatchie  River,  N.  Y.  (tee  Ogdensburg  Harbor) i,  598;  iv,  3374 

Oswego  Harbor,  N.  Y.: 

Improvement  of i,  595;  iv,  3365 

Water  levels i,681;  v,3776 

Otter  Creek,  Vt.,  improvement  of i,  148;  n,  1054 

Otler  Tail  Lake  and  River,  Minn.,  survey  for  reservoir  dam i,  450;  in,  2341 
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Ouachita  Biver,  Ark.  and  La. : 

Examination  of  Camden  Harbor,  Ark i»425;  in,2090 

Improvement  of i,415;  iii,2034 

P. 

Pagan  RiverLVa.,  examination  and  survey i,  299;  n,  1474, 1477 

Palmbeach,  tla.,  bridge  across  Lake  Worth 1,667 

Pamlico  River,  N.  C: 

Harbor  lines  at  Washington ii  1 19 ;  ii,  1570 

Improvement  of i,301;  n,  1487 

Pamlico  Sound,  N.  C. : 

Examination  and  survey  of  waterway  via 1,299,309;  n,  1511 

Improvement  of  waterway  to  Norfolk,  Va i,  296;  n,  1455 

Pamunkey  River,  Va.,  improvement  of ,  i,  288;  n,  1421 

Parkersbuiv,  W.  Va.,  bridge  across  Ohio  River  at *. i,  664 

Parks,  pubucj  District  of  Columbia i,675;  v,3689 

Pascagoula  River,  Miss: : 

Improvement  above  mouth  of  Dog  River i,  371;  in,  1840 

Improvement  below  mouth  of  Dog  River i,371;  m,  1842 

Pasquotank  River,  N.  C. : 

Examination  and  survey  of  waterway  via i,299, 309;  n,  1511 

Improvement  of  waterway  via i,296;  n,1455 

Passaic  Kiver,  N.  J.: 

Bridge  acroas i,666 

Improvement  of i»  214 ;  n,  1231 

Pass  a  Loutre,  Mississippi  River,  La. : 

Closing  crevasse  in ^-.-  i,382;  in,  1877 

Constructing  sill  across i,383;  m,  1878 

Patapsco  River,  Md.: 

Defenses  of  Baltimore 1,6,22,784 

Estimate  of  cost  of  deepening  and  widening  channel  of  Curtis  Bay,  and  of 

main  ship  channel  of  Baltimore  Harbor  and i,  273;  ii,  1394 

Improvement  of,  and  channel  to  Baltimore ^ i,  264;  ii,  1374 

Improvement  of  channel  to  Curtis  Bav. i,  265;  ii,  1379 

Improvement  of  harbor  at  southwest  ^Itimore  (Spring  Garden)  i,  266;  ii,  1379 

Removal  of  wreck  in  Fort  McHenry  Channel i,  272;  ii,  1391 

Removal  of  wreck  in  North  Point  Creek i,  272;  n,  1390 

Patchogue  River,  N.  Y. : 

Examination  and  survey ^ i,  223;  ii,  1249, 1255 

Improvement  of i,  210 ;  ii,  1220 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  175;  ii,  1159 

Pawpaw  River.  Mich. : 

Bridges  (5)  obstructing,  near  Benton  Harbor i,668 

Improvement  of  {see  St.  Joseph  Harbor) i,  537;  iv,  S079 

PawtucKet  Harbor  and  River,  R.  1.: 

Examination  of ii  1 75 ;  u,  1 152 

Improvement  of i,  166;  n,  1127 

Peace  C&eek,  Fla.,  improvement  of i,343;  ni,1752 

Pearl  Harbor,  Hawaiian  Islands: 

Defenses  of i,6 

Improvement  of i,  612;  iv,  3433 

Pearl  River,  Miss. : 

Carthage  to  Jackson,  improvement  from i,  376;  m,  1860 

Edinburg  to  Carthage,  improvement  from i,  377;  ra,  1851 

Mouth,  improvement  of i,375;  m,  1848 

Rockport,  improvement  below i,375;  m,  1849 

Pedee  rivers,  S.  0.: 

Examination  and  survey  of  Great  Pedee  between  Cheraw  and  the  Wil- 
mington, Columbia  and  Augusta  Railroad  bridge i,  324;  ii,  1607, 1614 

Improvement  of  Great  Pedee i|312;  n,  1578 

Improvement  of  Little  Pedee i,  311;  ii,  1576 

Peeksknl  Harbor,  N.  Y.,  improvement  of i,213;  u,  1230 

Pender  County,  W.  C,  bridgeof J,  661 

Pend  Oreille  River,  Wash.,  improvement  of i.  653;  ▼,  3591 

Puunsylvania  Railroad  Company,  bridge  of i,  661 
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Penolisoot  Biver,  Me.: 

Defenaeeof 1 1,6,14,097,911 

Harbor  lines  at  Bangor i,  118 ;  ii,  1022 

Improvement  of ifl26;  ii,997 

PenBaoola  Harbor,  Fla. : 

Defenses  of 1,6,27,832 

Harbdr  lines i,119;  in,  1806 

Improvement  of i,358;  in,  1781 

Pentwater  Habor,  Mich.,  improvement  of i,547;  iv,3110 

Peqaonnock  River,  Conn,  {see  Bridgeport  Harbor) i,  186;  n,  1177 

Pere  Marquette  Lake,  Mich.  («e«  Ladu^gton  Harbor) i,648;  iv,3112 

Pere  Marquette  RaUroad  Company,  bridges  of i,668 

Petaluma  Creek,  Cal.,  improvement  of 1,610;  iv,3429 

Petersburg,  Va.: 

Examination    and    survey    for    deflection    of    Appomattox    River 

at 1,299;  ii,  1467,1471 

Improvement  of  Appomattox  River  at ■. i,  294;  n,  1462 

Petoskey  Harbor,  Mich.,  improvement  of i,653;  iv,3129 

Philadelphia,  Pft.: 

Bridge  across  Schuylkill  River  at  Grays  Ferry i,  665 

Defenses  of  Delaware  River 1,6,21,37,770 

Improvement  of  Delaware  River  at i,230;  ii,1310 

Improvement  of  SchuylkiU  River  at i,233;  n,1319 

Removal  of  wrecks  in  Schuylkill  River 1,262,263;  n,1350,1352 

Philadelphia  and  Chester  Railway  Company,  bridges  of i,663 

Philadelphia,  Wilmineton  and  Baltimore  Railroad  Company: 

Bridge  of ,  across  Broad  Creek  River.  Del i,666 

Bridge  of,  across  Schuylkill  River,  n i,  665 

Philippines: 

Operations  of  Enffineer  Department  in  the i,  43, 975 

Report  upon  work  of  department  of  city  public  works  and  water  supply, 
Manila .- 1,683,684 

PJdUips,  W.  K.  (steamer),  removal  of  wreck  of i,463;  in,2417 

Pierre,  S.  Dak.,  improvement  of  Missouri  River  at i,  452, 454;  m,  2378, 2374 

Pierre,  Fort,  S.  Dak.,  improvement  of  Missouri  River  at . . .  i,  452, 454;  m,  2373, 2374 

Pigeon  Bayous,  La.,  improvement  of ^ i,387;  ni,1890 

Pike,  Albertstatue  of i,676;  v,3689 

Pike  Creek,  Wis.: 

Bridge  at  Kenosha i,667 

Improvement  of  Kenosha  Harbor i»524;  iv,2946 

Pinebluf,  Ark.    8u  Arkansas  River. 

Pine  Lake  and  River  (Charlevoix  County),  Mich.: 

Bridge  across  river  at  Charlevoix 1,665 

Bridge  across  South  Arm  of  lake i,  666 

Improvement  of  Cjee  Charlevoix  Harbor) i,552;  iv,8126 

Pine  River  (St.  Clair  County),  Mich.,  improvement  of i,  560;  rv, 3150 

Pine  River,  Minn. : 

Construction  of  reservoir  dam i,444;  ni,2309 

Operatinff  and  care  of  reservoir  dam i,445;  m,2322 

Survey  of  flowage  lines  of  reservoir i,451 

Pineville,  La. ,  bridge  across  Red  River  between  Alexand ria  and i,  659 

Pinner  Point,  Korfmk  Harbor,  Va. : 

Examination  and  plan  and  estimate  for  improvement  at i,  299;  n,  1463, 1466 

Improvement  at i,292;  u,1447 

Piscataqua  River,  Me.  and  N.  H. : 

Bridge  between  Portsmouth  Navy- Yard,  N.  H.,  and  Kittery,  Me  ......      i,664 

Defenses  of  Portsmouth,  N.  H 1,6,15,713 

Examination   and   survey   of   Hendersons   Pointy  Portsmouth   Hai^ 
bor 1,149;  ii,  1057, 1062 

Pittsburgh  and  Lake  Erie  Railroad  Company,  bridge  of i,661 

Pittsbuig  Harbor,  Pa. : 

Bridge  across  Allegheny  River  to  Allegheny  (Fort  Wayne  Bridge) i,  662 

Bridge  across  Monon^hela  River  at  South  Tenth  street i,  662 

Construction  of  Herr  Island  lock  and  dam,  Allegheny  River i,  482;  iv,  2701 

Harbor  lines  at  Allegheny  City i,119;  iv,2709 

Improvement  of i,  480 ;  iv,  2697 

Operatinir  and  care  of  Davis  Island  dam,  Ohio  River i,  473;  iv,  2657 
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Pittsburgh,  Oincinnati,  Chicago  and  St.  LouLb  Railway  Company,  bridge  of.       i,663 

Pittflbur^h,  Fort  Wayne  and  Chicago  Railway,  bridge  of .' i,  662 

Plaquemine  Bayou,  La. : 

Bridge  acroes i,668 

Improvement  of i,  387 ;  iii,  1890 

Removal  of  water  hyacinths i,  396;  in,  1906 

Pleasant  Valley  Landing,  Hudson  River,  N.  J.,  harbor  lines  from  Bloomers 

to 1,118;  n,1270 

Plymouth  Harbor,  Mass.,  improvement  of i,  167;  ii,  1087 

Pneumatic  dynamite  batteries i,  10 

Pocomoke  River,  Md.,  improvement  of i,  271;  ii,  1388 

Poinsett  Lake,  S.  Dak.  (««  Sioux  River) i,458;  ni,2396 

Point  Judith  Harbor  and  Pond,  R.  I. : 

Construction  of  harbor  of  refuge i,171;  n,1138 

Improvement  of  ^nd  entrance i,172;  u,  1140 

Pok^ama  Falls,  Mississippi  River,  Minn. : 

Construction  of  reservoir  dam i,444;  ni,2309 

Operating  and  care  of  reservoir  dam i,  446;  in,  2322 

Survey  of  flowa^e  lines  of  reservoir i,461 

Pollock  Rip  light-ship,  Mass.,  removal  of  wrecks  near i,  174;  n,  1147 

Polloksville,  S.  C,  examination  and  survey  of  Trent  River  above  and 

below 1,310;  n,  1646, 1560 

Ponchatoula River,  La.  («e«Tickfaw) i,380;  in,  1873 

Ponsett  (Poinsett)  Lake,  S.  Dak.  («ee  Sioux  River) i,  468;  m,  2395 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater i,  122;  n,  991 

Portage  Lake  and  River,  Houghton  County,  Mich. : 

Bridge  between  Houghton  and  Hancock i,664 

Waterway  via i,611,612:  iv,2867 

Portage  Lake,    Manistee   County,    Mich.,    improvement   of    harbor   oi 

refujge i,550;  iv,3119 

Portage  River,  Ohio  {see  Port  Clinton  Harbor) i,  573;  iv,  3227 

Port  Chester  Harbor,  N.  Y. : 

Harbor  lines i,118;  ii,1261 

Improvement  of , i,  198;  n,  1198 

Removal  of  wreck  off i,223;  n,1246 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  573;  iv,  3227 

Port  Day.  N.  Y.  (wc  Niagara  River) i,691;  iv,3340 

Port  Harford,  Cal.  («6«  San  Luis  Obispo) i,002;  rv,3401 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,  669;  rv,  3148 

Port  Jefferson  Harbor,  r^.  Y.,  improvement  of i,202;  n,1206 

Portland,  Ky.: 

Enlargement  of  Louisville  and  Portland  Canal i,496;  rv,2783 

Operating  and  care  of  Louisville  and  Portland  Canal i,  499;  iv,  2791 

Removal  of  wreck  in  LouisviUe  and  Portland  Canal i,506;  rv,2816 

Portland,  Me.: 

Bridge  of  Boston  and  Maine  Railroad  Company  obstructing  Fore  River.       i,  668 

Bridge  (Tukeys)  obstructing  Back  Cove i,668 

Bridge  ( Yaughan)  obstructing  Fore  River i,  668 

Defenses  of 1,6,7,14,697,698,911 

Examination  and  survey  for  removal  of  Witch  Rock i,  133;  ii,  1009, 1015 

Harbor  lines i,llB;  n,1027 

Improvement  of  harbor ifl31;  n,1006 

Portland,  Oreg.: 

Improvement  of  Willamette  River  above i,  631;  v,  3550 

Improvement  of  Willamette  River  below i,  633;  v,  3557 

Porto  Kico: 

Defenses  of i,  6, 36, 909 

Reconnaiflsances  and  explorations  in i,  683, 684;  v,  3799 

Removal  of  wreck  in  San  Juan  Harbor i,  667;  v,  3635 

Port  Royal  (Beaufort)  River,  S.  C. : 

Defenses  of  Port  Royal  Sound 1,6,26,816 

Improvement  of i,323;  n,  1604 

Improvement  of  waterway  between  Beaufort,  S.  0.,  and  Savannah  (see 

atvannah) i,324;  n,1628 

Removal  of  sunken  logs  in  waterway  between  Beaufort,  S.  C,  and 

Charleston i,324;  ii,1628 

PortRoyal  Sound, 8. 0., defenses  of 1,6,26,816 
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Portsmouth  Harbor,  N.  H. : 

Bridge  between  Kittery,  Me.,  and  the  navy-yard i,  664 

Defenses  of ' 1,6,15,713 

Examination  and  survey  of  Hendersons  Point i,  149;  ii,  1057, 1062 

Port  Tampa,  Fla.  («e€  Tampa  Bay) i,345;  iii,1756 

Port  Vue,  Pa.,  bridge  across  Monongaheia  River  between  Jefferson  and i,  661 

Port  Washington  Efarbor,  Wis.,  improvement  of i,  521;  rv,  2934 

Position  finders,  range  and i,  10, 37 

Post  of  Fort  Totten ,  N.  Y i ,  38, 927 

Potomac  (dredge),  removal  of  wreck  of,  in  Delaware  Breakwater  Har- 
bor, Del 1,263;  11,1351 

Potomac  (steamboat),  removal  of  wreck  of,  in  Ohio  River i,  473;  iv,  2646 

Potomac  Park,  Washington,  D.  C .♦ i,  676;  v,  3689 

Potomac  River: 

See  aUo  Washington,  D.  C. 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,  669;  v,  3637 

Defenses  of  Washington,  D.C 1,6,23,791 

Highway  bridge  at  Washington,  D.  C,  plans,  etc.,  for i,  1 19 

Improvement  at  Washington,  D.  C i,  273;  ii,  1399 

Improvement  below  Washington,  D.  C i,  276;  ii,  1405 

Long  Bridge,  at  Washington,  D.  C,  rebuilding  of i,  275;  ii,  1399 

Memorial  Bridgej  Washmgton,  D.  C i,  670;  v,  36 18 

Powow  River,  Mass.,  improvement  of i,  140;  ii,  1046 

Preble,  Fort,  Portland  Harbor,  Me. : 

Defenses  at 1,6,697,911 

Tests  of  results  of  firing  mortars  at i,  7 

Preliminary  examinations  of  rivers  and  harbors,  estimate  of  appropriation 

for 1,656 

President  Roads,  Boston,  Mass.    See  Boston. 

Princeton,  Wis.,  bridge  across  Fox  River  at i,  663 

Princeton  and  Northwestern  Railway  Company,  bridge  of i,  663 

Printing  Office,  Government,  Washmgton,  D.  C. : 

Construction  of  building  for  use  of i,685;  v,3801 

Telegraph  line i,676;  v,3689 

Providence  Harbor  and  River,  R.  I. : 

Improvement  of i,  167;  ii,  1129 

Removal  of  Green  Jacket  Shoal i,168;  ii,1132 

Provincetown  Harbor,  Mass.,  improvement  of i,  157;  ii,  1089 

Public  buildings  and  grounds.  District  of  Columbia i,  675;  v,  3689 

Puget  Sound,  Wash.: 

Defenses  of i,  6, 35, 901 

Improvement  of,  and  tributaries i,645;  v,3581 

Improvement  of  waterway  to  lakes  Union  and  Washington i,  646;  v,3583 

Pultneyville  Harbor,  N.  Y.,  improvement  of i,  594;  iv,  3359 

Punta  Gorda,  Fla.  (««e  Charlotte  Harbor) i,343;  in,1762 

Purification  of  water  supply  of  Washington,  D.  C i,  674;  v,  3080 

Puyallup  River,  Wash.  : 

Bridge  at  Tacoma i,666 

Examination  and  survey  of  Tacoma  Harbor i,  655;  v,  3593, 3595 

Improvement  of  {we  Puget  Sound) i,  645;  v,  3581 

Q- 

Quantico  Creek,  Va.,  examination  of i,  292;  ii,  1440 

Queen  Anne's  Railroad  Company,  bridge  of i,  665 

(iueenstown  Harbor,  Md..  improvement  of i,  266;  ii,  1380 

Quinnipiac  River,  Conn,  {ue  New  Haven  Harbor) i,  182;  ii,  1170 

B. 

Racine  Harbor,  Wis.,  improvement  of i,523;  iv,  2942 

Railway,  boat,  Columbia  River,  Oreg.  and  Wash i,  625;  v,  3491 

Raisin  Kiver,  Mich,  (we  Monroe  Harbor) i,  571 ;  iv,  3215 

Ranald  (steamship),  removal  of  wreck  of i,  263;  ii,  1353 

Rancocas  River,  N.  J. : 

Improvement  of i,  238;  ii,  1327 

Removal  of  wreck  above  Bridgeboro i,  262;  n,  1351 
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Bangeand  position  finders i,  10,37 

Ranaom,  B.  P,  (canal  boat),  removal  of  wreck  of i}223;  n,  1248 

Kappahannock  River,  Va.,  improvement  of i,  282;  n,  1411 

Bantan  Bay  and  Biver,  N.  J. : 

Improvement  of  bay i»218;  ii,  1238 

Improvement  of  Keyport  Harbor I922O;  n,  1241 

Improvement  of  river !» 21 7 ;  n,  1236 

Improvement  of  Shoal  Harbor i,220;  n,1242 

Bemoval  of  wreck  near  Old  Orchard  Shoal  light i,223;  n,  1247 

Bpconnaissanoes  and  explorations,  military i,  683;  ▼,  3799 

lied  Hook  Chaimel,  New  York  Harbor,  N.  Y.,  improvement  of i,  226;  n,  1291 

Bed  Lake,  Minn. : 

Improvement  of  (m«  Bed  Biver  of  the  North) i|447;  ni,2385 

Survey  for  reservoir  dam i,460;  iii,2340 

Bed  Lake  Biver,  Minn. : 

Improvement  of  (se^BedBiver  of  the  North) i»447;  ni,2335 

Survey  for  reservoir  dam  at  outlet  of  Red  Lake i,450;  iii,2340 

Bed  Biver,  La.,  Ark.,  Tex.,  and  Ind.  T. : 

Bridge  between  Alexandria  and  Pineville,  La i,659 

Examination  from  Shreveport,  La.,  to  Denison,  Tex i,  425;  m,  2073 

Gauging  (m0 Mississippi  Biver) i,425;  in,2072;  S., 8, 46, 126 

Improvement  of i»412;  in,  2025 

Bectiflcation  of  mouth  by  Mississippi  Biver  Commission i,  657;  S. ,  8, 32 

Bed  Biver  of  the  North,  Minn,  and  N.  Dak. : 

Improvement  of if447;  ni,2335 

Survey  of  Otter  Tail  Lake  and  Biver  for  reservoir  dam  to  improve  navi- 
gation on  1,450;  111,2341 

Survey  of  Bed  Lake  and  Bed  Lake  Biver  for  reservoir  dam  to  improve 
navigation  on i,450;  iii,2340 

Beelfoot  levee  district,  Mississippi  Biver  (Hickman,  Ky.,  to  Slough  Landing, 

Tenn.),  examination  and  survey ,..  i,434;  in,2155,2168 

Bensselaer and Saratosa Bailroad,  brid^of i,669 

Beservations,  public,  District  of  Columbia i,675;  v,r^ 

Beeervoirs: 

Big  Sioux  Biver,  S. Dak., examination  for i,458;  iii,2 

Big  Stone  Lake,  Minn,  and  S.  Dak., survey  for i,450;  iii,2342 

Kampeska  Lake,  S.  Dak.,  examination  for  (aee  Sioux  Biver) i,  4»'  8;  in,  2895 

Lon^  Prairie  Biver,  Minn.,  and  its  sources,  examination  for i,  451;  in,  2361 

'Mississippi  Biver,  headwaters  of.  construction  of i,  444;  m,  2309 

Mississippi  Biver,  headwaters  of,  operating  and  care i,  445;  m,  2322 

Mississippi  Biver,  headwaters  of,  survey  of  flowage  lines i,  451 

Otter  Tail  Lake  and  Biver,  Minn.,  survey  for i,  450;  m,  2341 

Poinsett  Lake,  S.  Dak.,  examination  for  {tee  Sioux  Biver) i,  458;  ni,  2395 

Bed  Lake  and  Bed  Lake  Biver,  Minn.,  survey  for i,  450;  in,  2340 

Sioux  Biver.  S.  Dak.,  examination  for i,458;  in,2395 

Traverse  Lake,  Minn,  and  S.  Dak., survey  for i,450;  iii,2342 

Washington  Aqueduct  D.  C 1,671,673,674;  v,  3651, 3666, 3680 

Bevetments,  application  ot  the  road  scraper  and  floating  derrick  to  grading 

river  banxs  to  receive ni,2225 

Bhode  Island,  defenses  of  southeast  coast  of 1,6,16,735 

Biverdale,  111.,  bridge  acroas  Little  Calumet  Biver  at i,664 

Bivers  and  harbors: 

.  See  aUo  En^eering  methods. 
A  ppropriation  for  examinations,  surveys,  etc. ,  for  1902-3,  estimate  of . . .      i,  666 

Appropriations  for  improvements  for  19Cf2-8,  estimates  of i,  118 

Appropriations  for  operations  during  the  past  year i,  1 1 7 

Bridges 1,659,661,667 

Expenditures  during  the  past  vear i,118 

Harbor  lines,  establishment  01 i,  118 

Status  of  works i,118 

Biverton,  N.  J.,  removal  of  wrecks  in  Delaware  Biver  below i,  262;  n,  1351 

Biverview,  Fla.,  bridge  across  Alafia  Biver  at w...       i,664 

Roachf  Wm,  H,  (schooner),  removal  of  wreck  of i»272;  11, 1390 

Boads: 

Fort  Washakie,  Wyo.,  to  Buffalo  Fork,  Snake  Biver 1,686;  v,3823 

Scrapers,  application  of,  to  grading  liver  banks  to  receive  revetments. .  in,  2225 
Yellowstone  National  Park i,682;  v.3777 
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Roanoke  River,  N.C.,  improvement  of x»296;  n,  1461 

/ioMyMon/XoKra  (schooner),  removal  of  wreck  of i,174;  n,1147 

RobinaonB  Hole,  Vineyard  Sound,  Maas.,  removal  of  wreck  near i,  174;  n,  1147 

Rock  fomid  in  vicinity  of  Duluth,  Minn.,  notes  on iv,  2888 

Rockhaven,  N.  Dak.,  ice  harbor  in  Miseonri  River  at i,  462, 456;  ni,  2373, 2377 

Rockland  Harbor,  Me.,  improvement  of i»128;  n,  1000 

Rockport,  Mass.,  oonstmction  of  harbor  of  refuge  in  Sandy  Bay I9 141;  11, 1048 

Rock  River,  111.: 

Constmction of  canal  around i,632;  iv,3014 

Examination  for  lock  and  dam  at  feeder i,  534;  iv,  T 


Operating  and  care  of  canal  around i,442;  iii,2291 

Rod  noat,  full  depth,  method  of  discharge  measurement,  illustration  of  the. .  iii,  2199 

Romerly  Marsh,  Ga. ,  improvement  of  waterway  via i,  332;  11, 1653 

Rondout  Harbor,  N.  Y.,  miprovement  of i»213;  u,1228 

Root  River,  Wis.  («ee  Racine  Harbor) i,523;  iv,2942 

Rouse  River,  Mich. : 

Bridge  at  Dix  avenae i,664 

Improvementof i,562;  iv,3155 

Roueh  River,  Ky.: 

Improvementof i,504;  iv,2814 

Operating  and  care  of  lock  and  dam i,  604;  rv,  2816 

Round  Lake,  Mich,  (se^ Charlevoix  Harbor) i,652;  iv,3126 

i^ov^r  (steamer),  wreck  of  (<e«  Yazoo  River) i,420;  iii,2048 

Rumsey,  Ky.,  Lock  No.  2,  Green  River 1,602,503;  iv,2806,2806 

S. 

Sabine  Lake,  Pub,  and  River,  Tex. : 

Defenses  of 1,6,30,842 

Effects  of  storm  of  September^  1900.  at  Sabine  Pass i,  402;  in,  1919 

Examination  and  plan  and  estimate  for  improvement  of  pass,  i,  401 ;  iii,  1915, 1918 

Improvement  of  mouth  of  river  and  of  channel  through  lake i,  396;  iii,  1907 

Improvement  of  river i,  397 ;  iii,  1908 

Improvement  of  Sabine  Pass  Harbor i,  398;  in,  1910 

Saoo  River,  Me.,  improvementof i,  133;  11, 1036 

Sacramento  River,  Gal. : 

Bridge  at  Tehama 1,666 

Improv^nent  of,  including  report  of  Board i,  608;  iv,  3420, 3423 

Improvement  of,  by  Galifomia  Debris  CJommission i,  656;  v,  3626 

Sag  Bay.  N.  Y.,  bri(lge  across  inlet  connecting  Sag  Harbor  Cove  and i,  662 

Sag  Harbor  Gove,  N.  Y. ,  bridge  across  inlet  connecting  Sag  Bay  and i,  662 

Saginaw  River,  Mich.,  improvementof 1,666;  iv,3139 

St  Augustine  Harbor,  Fla. : 

Defenses  of i,  26, 825 

Improvement  of i,  838;  n,  1741 

St  Glair  Gounty,  Mich.,  bridee  across  Belle  River  in i,  666 

St  Glair  River  and  St  Glair  Flats  Ganal,  Mich.: 

Examination  and  survey  of  canal i>671;  rv,3203,8206 

Improvement  of i,  668;  rv,  3188 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3167 

Operating  and  care  of  canal i,568;  iv,3189 

Removal  of  wreck  in  the  rapids i,570;  iv,3198 

Surveys  (gee  Northern  and  l^orthweetem  Lakes) i,  677;  v,  3761 

St  Groix  Lake  and  River,  Wis.  and  Minn.,  improvement  of i, 446;  in,  2329 

St  Groix  River,  Me.,  repair  of  piers  below  Galais i,120 

St  Francis  River,  Ark.,  improvement  of i,  432;  m,  2126 

St  Geoige  Sound,  Fla.    JSee  Garrabelle  Bar  and  Harbor. 

St  Johns  River,  Fla.: 

Defenses  of 1,6,26,825 

Improvement  between  Jacksonville  and  the  ocean i,  335;  n,  1738 

Imjprovement  between  Jacksonville  and  Palatka,  including  Orange  Mills 

flats 1,336;  n,1737 

Improvement  of  Volusia  Bar i,  337;  n,  1739 

Removal  of  water  hyacinths if  341 ;  n,  1746 

St  Jones  River,  Del.,  improvementof i,256;  n,1343 

St.  Joseph  Harbor,  Mich. : 

Bridge  across  St  Joseph  River ' i,660 

Improvement  of i,  537;  it,  3079 
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St  Joseph  Harbor,  Mo.: 

Improvement  by  Miasomi  River  GommisBion i,  658;  8.,  365, 382 

Pkui  and  estimate  for  rectification  of  Missouri  River  at i,  452;  ui,  2367 

St  Joseph  River,  Mich. : 

Bridge  at  St  Joseph 1,660 

Improvement  of i,  538;  iv,  3083 

St  Lawrence  Power  Company's  canal  (see  Grass  and  St  Lawrence  riv- 
ers)  i,5»9;  IV, 3377, 3389 

St  Lawrence  River,  N.  Y. : 

Cape  Vincent  Harbor,  improvement  of i,697;  iv,8370 

Examination  and  survey  at  Long  Sault  Island i,  599;  rv,  3389, 3391 

Ogdensburg  Harbor,  improvement  of i,598;  iv,3374 

Ogdensburg  to  foot  of  Lake  Ontario,  removal  of  shoals i,  597;  iv,  3373 

Surveys  (see  Northern  and  Northwestern  Lakes) i,  677;  v,  3761 

St  Louis  and  Southern  Illinois  Railway  Company,  bridge  of i,  667 

St.  Louis  Bay  and  River,  Mimu  and  Wis.  (see  Dulath  nvLrhor) i,  507;  iv,  2828 

St  Louis  Harbor,  Mo. : 

Discharge  measurements m,2199 

Improvement  of i,438;  ni,2198 

St  Marys  River  and  St  Marys  Falls  Canal,  Mich. : 

Commercial  statistics i,  565;  iv,  3173 

Lnprovement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Improvement  of  Hay  Lake  Channel i,667;  iv,3185 

Improvement  of  river  at  the  falls i,  564;  rv,  3161 

Operating  and  care  of  canal i,565;  iv,3173 

Prdiminary  report  on  survey,  including  Hav  Lake  Channel i,  570;  rv,  3200 

Surveys  (see  Northern  and  Northwestern  Lakes) i,  677;  v,  3761 

St  Paul,  Minn.,  gaugingMississippi  River  at i,  449;  iii,  2340 

St  Peters  (Minnesota)  River,  Minn. : 

Improvement  of i|447;  ni,2334 

Survey  of  Big  Stone  and  Traverse  lakes  for  reservoir  dams  to  improve 
navi«itionon i,450;  in,2342 

Sakonnet  Habor,  Point,  and  River,  R.  I. : 

Examination  and  survey  of  rocks  in  harbor : i>175;  ii,  1148, 1150 

Increasing  width  and  depth  of  draw  openine  in  Stone  Bridge i,  165;  ii,  1124 

Rebuilding  and  extending  breakwater  at  Sakonnet  Point i,  166;  ii,  1126 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  646;  v,  3583 

Salmon  Creek, N. y.  («e«  Pultneyville Harbor) i,594;  iv,3359 

Salmon  River,  Conn.,  bridge  below  Leesville,  East  Haddam i,  662 

Sampit  River, S. C.  (Me  Georgetown  Harbor) i>314;  ii,1581 

San  Antonio  Estuary,  Cal.    aee  Oakland  Harbor. 

Sand  batteries^  emergency 1,8 

Sandbeach,  Mich. : 

Improvement  of  harbor  of  refuge i,557;  iv,3144 

Water  levels i,681;  v,3776 

San  Diego  Harbor,  Cal. : 

Defenses  of i,6,33,  856,922 

Improvement  of i,  599;  rv,  3395 

Sand  Island,  Ohio  River,  Ky.,  examination  relative  to  purchase  of i,  505;  iv,  2817 

Sandusky  Harbor,  Ohio: 

Engmeering  methods  used  in  improvement  of rv,3213 

Examination  and  survey i,  585;  rv,  3270, 3275 

Improvement  of i,  574;  iv,  3230 

Removal  of  wreck i,584;  iv,3269 

Sandy  Bay,  Mass.,  construction  of  harbor  of  refuge i,  141;  n,  1048 

Sandy  Hook, N.  J., removal  of  wreck  at i,229;  n,1299 

Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam i,  444;  ni,  2309 

Operating  and  care  of  reservoir  dam i,  445;  in,  2322 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of i,  6, 33, 860 

Examination  and  survey  of  Oakland  Harbor i,  613;  iv,  3434, 3445 

Harbor  lines i,119;  iv,3460 

Improvement  of  Oakland  Harbor i,  605;  iv,  3413 

Removal  of  Arch  and  Shag  rocks i,  604;  rv,  341 1 

Removal  of  wreck  in  bay i,  613;  iv,  3434 

Sanitary  District  of  Chicago,  111. : 
See  also  Chicago  Drainage  Canal. 
Bridges  of,  across  Chicago  River i,  662 
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Ban  Jacinto  River,  Tex.  : 

Improvement  of  {see  Galveston  ship  channel) i,  404;  itt,  1933 

Removal  of  wreck  of  tug  Kate i,  411;  in,  1959 

San  Joaquin  County,  Cal. : 

Bridge  of,  across  Burns  Cut-off,  San  Joaquin  River i,  664 

Bridge  of,  across  San  Joaquin  River  at  Brandts  Ferry i,  661 

Bridge  of,  across  San  Joaquin  River  at  Durhams  Ferry i,  664 

San  Joaquin  River,  Cal. : 

Bridge  at  Brandts  Ferry i,  661 

Bridge  across  Bums  Cut-off i,  664 

Bridge  at  Durhams  Ferry i,  664 

Bridge  at  Hills  Ferry i,666 

Examination  above*  mouth  of  Stanislaus  River  for  closure  of  certain 

sloughs 1,613;  iv,3454 

Exammation  and  survey  from  Antioch,  through  Suisun  Bay,  to  Karquines 

Strait 1,613;  iv,3449,3452 

Improvement  of i,  606;  rv,  3416 

Improvement  of,  by  California  D6bris  Commission i,  656;  v,  3625 

San  Juan  Harbor,  Porto  Rico: 

Defenseeof i,  6, 36, 909 

Removal  of  wreck i,  657;  v,  3035 

Pan  Leandro  Bay,  Cal.    See  Oakland  Harbor. 

San  Luis  Obispo  Harbor.  Cal.,  improvement  of i,  602;  iv,  3401 

San  Pedro  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor i,  600;  rv,  3397 

Improvement  of  Wilmington  inner  harbor i,  601;  iv,  3399 

Santee  River,  S.  C,  improvement  of i,  316;  ii,  1537 

Sarasota  Bay,  Fla.,  improvement  of i,  344;  iii,  1753 

StitmuUa  ( barge),  removal  of  wreck  of i,  223;  ii,  1247 

Saugatuck      Harbor,      Mich.,       improvement      of      Kalamazoo      River 

at 1,540,541;  iv, 3087,3090 

Saugatuck  River,  Conn.,  improvement  of i,  189;  ii,  1180 

Saugerties  Harbor,  N.  Y.,  improvement  of , .  i,  211;  ii,  1227 

Saugus  River,  Mass. : 

Examination  and  survey  of  Lynn  Harbor i,  159;  ii,  1092, 1093 

Improvement  of  Lynn  Harbor i,  150;  ii,  1075 

Sauk  River,  Wis.  («e«  Port  Washington  Harbor) i,  521;  iv,  2934 

Sault  Ste.  Marie,  Mich. : 
iSee  also  St.  Mar^s  River. 

Commerce  passing  canals  at i,  565,  iv,  3173 

Water  levels i,681;  v,3776 

Sausal  Creek,  Cal.    See  Oakland  Harbor. 

Savannah,  Ga.,  engineer  district,  engineering  methods  used  in  the ii,  1660 

Savannah  Harbor  and  River,  Ga. : 

Defenses  of 1,6,26,821 

Engineering  methods  used  in  improvement  of ii,  1660 

Examination   and    plan    and    estimate    for    improvement    of     har- 
bor  1,334;  11,1719,1723 

Harbor  lines  at  Savannah i,  119;  ii,  1730 

Improvement  of  harbor i,  324;  ii,  1628 

Improvement  of  river  above  Augusta i,  327;  n,  1636 

Improvement  of  river  between  Augusta  and  Savannah i,  326;  ii,  1634 

Improvement  of  waterway  to  Beaufort,  S.  C i,  324;  ii,  1628 

Improvement  of  waterway  to  Femandina,  Fla.  .1 i,  :^2;  ii,  1653 

Removal  of  wrecks i,  334;  ii,  1660 

Sayville,  N.  Y.,  improvement  of  Browns  Creek i,  209;  ii,  1219 

Schuylkill  River,  Pa.: 

Bridge  at  Grays  Ferry,  Philadelphia i,  665 

Improvement  of i,  233;  n,  1319 

Removal  of  wrecks 1,262,263;  ii,  1350, 1352 

Scituate  Harbor,  Mass.,  improvement  of i,156;  ii,  1085 

Scrapers,  road,  application  of,  to  grading  river  banks  to  receive  revetments. .  iii,  2225 

Scuppemonff  River,  N.  C,  examination  and  survey i,  309;  ii,  1541, 1543 

Seabri^ht,  N.  J.: 

Bridge  across  Shrewsbury  River  at i,  663 

Harbor  lines  in  Shrewsbury  River  at i,  118;  ii,  1282 

Removal  of  wreck  in  Atlantic  Ocean  off i,  223;  ii,  1247 

Seabrook  Beach,  Me.,  bridge  across  Hampton  River i,  666 

Seacoast  defenses.    See  Fortifications. 
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SearehlirfitB i,18,87 

Seattle,  Wash.,  waterway  from  Puget  Sound  to  Lake  Washiug^ton i,  646;  v,  3583 

Seattle  and  International  Railway  Company,  bridge  of i,667 

Seattle  and  Montana  Railroad  Company,  bridge  of. i,663 

Seawalls i,ll,37 

Sebewaing  River,  Mich. ^  improvement  of i,657;  iv,3142 

Secretary  Creek  (Warwick  River),  Md.,  improvement  of i,  268;  n,  1883 

Seekonk  (P&wtacket)  River,  R.  I.: 

Examination  of i»176;  n,1152 

Improvement  of i,  166;  n,  1127 

Selma,  Ala.,  bridge  acroes  Alabama  River  at i,666 

Service  of  officers  of  the  Corps  of  Engineers  in  the  field,  with  troops,  and  as 

officers  of  U.  S.  volnnteers,  since  April,  1898 i,45 

Severn  River,  Md.,  harbor  Unee  at  Annapolis i,  119;  n,  1396 

Sewells  Bridge,  acroes  York  River,  Me i,667 

Shag  Rocks,  San  Francisco  Harbor,  Cal.,  removal  of i,604;  iv,3411 

Shaws  Cove,  New  London^  Conn,  (tee  Thames  River) i,  178;  n,  1163 

Sheboygan  Harbor,  Wis.,  miprovement  of i>521;  iv,2931 

Sherman,  General,  statue  of i,676;  v,3689 

Shilshole  Bay^  Wash.,  improvement  of  waterway  via i,646;  v,3583 

Ship  Island  Harbor  and  raas.  Miss. : 

Improvement  of  channel  to  Gulfport if374;  ni,1846 

Improvement  of  pass i,  374:  .m,  1848 

Ship  Jonn  light,  Delaware  Bay,  removal  of  wreck i,  263;  u,  1350 

ShcMBd  Harbor,  N.  J.,  improvement  of *...  i,220;  n,1242 

Shoalwater  Bay  ( Wulapa  Harbor),  Wash.,  improvement  of i,  641;  v,  3577 

Shovelful  light-ship,  Mass.,  removal  of  wreck  near i»174;  n,1147 

Shreveport,  La. : 

Examination  of  Red  River  to  Denison,  Tex i»425;  ni,2073 

Improvement  of  waterway  to  Jefferson,  Tex.  (see  Cypress  Bayou) .  i,  414;  m,  2033 
Shrewsbury  River,  N.  J.: 

Bridge  at  Seabright i,663 

Harbor  lines  at  Seabright i,118;  n,1282 

Improvement  of i,221;  n,1243 

Removal  of  wreck  opposite  Island  Beach i,223;  ii,1247 

Sinepuxent  Bay.  Md. ,  improvement  of  waterway  via i,  260;  n,  1348 

^n^,  2>eivid  (scnooner),  removal  of  wreck  of i>174;  ii,1147 

Sioux  City,  Iowa: 

Construction  of  ice  harbor  in  Big  Sioux  River i,  456;  in,  2373, 2377 

Examination  of  Big  Sioux  River  for  reservoir  dam i,  458;  m,  2395 

Improvement  of  ]£ssouri  River  at  and  above i,  452, 455;  ni,  2373, 2376 

Monument  to  Beigt  Charles  Floyd  near i,687;  v,3827 

Snagging  Upper  Missouri  River i»457;  iii,2391 

Sioux  River,  S.  Uak. : 

Construction  of  ice  harbor  at  Sioux  City i,456;  in,2378,2377 

Examination  for  reservoir  dam 1,458;  in,2396 

Sites  for  fortifications 1,12,37 

Siuslaw  River,  Orur.,  improvement  of  mouth i,619;  v,3478 

Six-mile  Island,  AQegheny  River,  Pa.,  construction  of  lock  and  dam.  i,  482:  iv,  2701 

Skaffit  River,  Wash,  fja  Puget  Sound) i,645;  v,3581 

Skiddaway  Narrows,  Ga.,  examination  of i»835;  ii,1728 

Slack-water  systems.    See  Canals  cmd  Waterways. 
Smyrna  River,  Del. : 

Examination  and  survey ...: i,263;  n,  1361, 1368 

Improvement  of i,252,  ii,1340 

Removal  of  wreck i,263;  11,1352 

Snagboats: 

For  works  in  Florida i,342;  n,1749 

For  works  on  Texas  coast i,408;  ni,1950 

Snake  River,  Idaho,  Oieg.,  and  Wash.: 

Examination  and  survey  from  head  of  navigation  to  mouth .  i,  629;  v,  3525, 3520 

Improvement  up  to  Asotin,  Wash i,623;  v,3489 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo i,686;  v,3828 

Snohomish  River,  Wash. : 

Improvement  of  Everett  Harbor i,648;  v,3587 

Improvement  of  ($ee  Puget  Sound) i,  645;  v,  3581 

Snoqualmie  River,  Wash,  {see  Puget  Sound) i,  645;  v,  3581 

Soda  Lakes,  La.  (m«  Cypress  Bayou) i>414;  ni,r 


Digitized  by  LjOOQIC 


IKDEX.  45 

South  Ann,  Mich.,  bridge  of  town  of i,666 

Soath  Arm  of  Pine  Lake,  Mich.,  bridge  acroes i,666 

South  Atlan^c  States,  removal  of  water  hyacinths  from  Florida  waters.  i,341;  ii,1746 
South  Branch,  Chicago  River,  111. : 

Bridge  across  West  Fork  at  Mud  Lake,  Chicago i,663 

Improvement  of i,529;  iv,2992 

Waterway  from  Missiasippi  River  to  Lake  Michigan,  via,  examination 

for,  with  plan  and  estmu&te  (act  of  1900) i,534;  iv,3058 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  survey  for  (act 

of  18»9) 1,634;  iv,3048 

South  C^trolina,  d^enses  of  coast  of i ,  6, 25 ,  816 

South  Chicago,  111.  (we  Calumet  Harbor) i,529;  iv,2995 

Southern  Branch  Drawbridge  Company,  bridge  of i,665 

Southern  Branch,  Elizabeth  River,  Va. : 

Bridge  across i,665 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  292;  ii,  1447 

Improvement    of    waterway    to    Albemarle    Sound,    via    Currituck 

Sound 1,297;  u,1457 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 
tank River i,  296 ;  ii,  1455 

Southern  Pacific  Company,  bridge  of i,666 

Southern  Railway  Company: 

Bridge  of 1,662 

Examination  and  plan  and  estimate  for  improvement  of  Norfolk  Harbor 

at  pier  of i,299;  ii,  1463, 1466 

South  Fork  of  South  Branch,  Chicago  River,  111.,  improvement  of .  - .  i,  529;  iv,  2992 

South  Haven  Harbor,  Mich.,  improvement  of i,  638;  iv,  3084 

South  Hero  Island,  Lake  Champlain,  Vt,  improvement  of  channel  between 

North  Hero  Island  and i,146 

SouthMi]ls,N.  C: 

Examination  and  survey  of  waterway  to  and  including  Ocracoke  and 

Beaufort  inlets 1,299,309;  ii,1511 

Improvement  of  waterway  via i,  296;  n,  1 455 

South  Milwaukee  Harbor,  Wis. ,  improvement  of i,  523;  rv,  2942 

South  Norwalk,  Conn.  (weNorwalk) i,  191;  ii,  1181 

South  Pass,  Mississippi  River,  La. : 

Maintenance  of  channel  by  representatives  of  James  B.  Eads.  i,  118, 379;  in,  1865 

Maintenance  of  channel  by  United  States i,  385;  iii,  1881 

Southport,  N.  C,  harbor  lines  in  Cape  Fear  River  at i,  119;  n,  1572 

South  Itiver,  N.  J.,  improvement  of i,217;  n,1237 

Southwest  P&ss,  Mississippi  River,  La. ,  projectfor  improvement  of .  i,  383, 384;  ni,  1878 
Sprinfi^ale,  Fa.,  construction  of  lock  and  dam  in  Allegheny  River...  i, 482;  rv, 2701 

Spring  Gfurden,  Baltimore,  Md.,  improvement  of  harlK>r  at i,  266;  n,  1379 

Springwells  Township,  Mich.,  bridge  of,  across  Rouge  River i,  664 

Spuy ten  Duy vil  Creek,  N.  Y.  {see  Harlem  River) i,  206;  ii,  1214 

Squan  (Manasquan)  River,  N.  J.,  improvement  of i,  222;  ii,  1245 

Stage  Harbor,  Mass. : 

Improvement  of  Chatham  Harbor i,  158;  ii,  1090 

Removal  of  wreck  on  Hardings  Beach i,  174;  ii,  1147 

Stamford  Harbor,  Conn.,  improvement  of i,  194;  ii,  1184 

Stanislaus  County,  Oal.,  bridge  of i,666 

Staten  Island-New  Jersey  channel: 

Harbor  lines  in  Arthur  Kill i,118;  ii,1279 

Improvement  of ii  215;  ii,  1233 

Removal  of  wreck  near  Comer  Stake  light i,223;  ii,1247 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.': 

Harbor  lines i,118;  n,1279 

Improvement  of  Staten  Island-New  Jersey  channel i,  216;  ii,  1233 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich i,  565;  rv,  3173 

Statues,  Washington,  D.  C i,676;  v,3689 

Statutes  of  Fifty-sixth  Congress,  second  session,  affecting  Corps  of  Engi- 
neers     v,3837 

Steamboats.    See  Dredge.  Snag,  and  Tug  boats,  and  Wrecks. 
StAlagnamish  River,  Wasb. : 

T:r\dge  near  Arlington i,  667 

Improvement  of  («<^  Puget  Sound) i,645;  v,3581 

Still  Bluff,  N.  C,  bridge  across  Black  River  at i,661 

Stillwater  Harbor,  Minn,  {see  St  Croix  River) i,  446;  m,  232S 
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Stockbridge  Landing,  Lake  Winnebago,  Wis.  {see  Fox  River) 19  525;  iy,2953 

Stone  firi(i^e,  Sakonnet  River,  R.  I.,  increasing  width  and  depth  of  draw 

opening i,  165;  n,1124 

Stonington,  Conn. ,  construction  of  harbor  of  refuge i,  177;  n,  1161 

Stonn  of  September,  1900: 

Brazos  Kiver,  Tex.,  damage  to  jetties i|412;  ni,2022 

Galveston,  Tex.,  damage  to  fortifications i,32,850 

Gralveston,  Tex.,  damage  to  jetties  and  main  ship  channel i>412;  in,2018 

Sabine  Pass,  Tex.,  damage  at i,402;  iix,1919 

iStorm  (steamboat),  removal  of  wreck  of i»473;  iv,2646 

Stratham,  N.  H.,  bridge  across  Exeter  River  at 1,668 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge i,518;  rv,2922 

Examination  and  survey i,  527;  iv,  2970, 2973 

Improvement  of i»  517 ;  iv,  2914 

Operating  and  care i,518;  rv,2919 

Removal  of  wreck i,527;  iv,2970 

Subaqueous  bank  protection,  use  of  lumber  mattress  for ni,  2212 

Submarine  mines i,  5, 12, 38, 695 

Success  (sloop),  removal  of  wreck  of i,223;  n,  1247 

Suffolk  County,  N.  Y.,  bridge  of i,662 

Suisun  Bay,  Cal.,  examination  and  survey  of  San  Joaquin   River  from 

Antioch  to  Karquines  Strait,  through i,613;  iv,3449,3462 

Sullivan  Falls  Harbor,  Me.,  improvement  of i,123;  ii,992 

Sullivan  Island  shore^  Charleston,  S.  C,  improvement  at i,  320;  n,  1598 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor i,  123;  n,  992 

Sulphur  River,  Ark.  and  Tex. : 

Bridge  across i,660 

Improvement  offset  Red  River) i|412;  in,2025 

unken  craft.    See  Wrecks. 
Superior  Bay  and  Harbor,  Wis. : 

Improvement  of i,507;  iv,2828 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn iv,  2883 

Removal  of  wreck  in  Duluth  Harbor i,  514;  iv,  2883 

Superior  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  565;  iv,  31 73 

Improvement  and    operating   and  care  of   waterway  to    Keweenaw 

Bay 1,511,512;  iv,2867 

Notes  oh  rock  found  in  vicinity  of  Duluth,  Minn rv,  2883 

Preliminary    report    on    survey  of    waters  connecting    Lake   Huron 

and 1,570;  iv,3200 

Water  levels i,681;  v,.3776 

Surveys: 

In  military  divisions  and  departments i,  683;  v,  3799 

Northern  and  Northwestern  Lakes i,  677, 681;  v,  3761 

Of  rivers  and  harbors,  estimate  of  appropriation  for i,  656 

Of  waterways  between  Great  Lakes  and  Atlantic  Ocean,  disbursements 

for 1,118 

Susquehanna  River,  Md. : 

Examination  and  survey  of  rocks  near  entrance  to  Havre  de  Grace 

Harbor i,273;  ii,  1392, 1393 

Improvement  above  and  below  Havre  de  Grace i,  264;  ii,  1374 

Suwanee  River,  Fla,,  improvement  of i,  349;  in,  1762 

Swinomish  Slough,  Wash.,  improvement  of i,  651 ;  v,  3589 

Synepuxent  Bay,  Md.,  improvement  of  waterway  via i i,  260;  n,  1348 

T, 

Tacoma  Harbor,  Wash.: 

Bridge  across  Puyallup  River i,  666 

Examination  and  survey i,  655;  v,  8593, 3595 

Tallahatchie  River,  Miss. ,  improvement  of i,  i22;  iii,  2067 

Tampa  Bav  and  Harbor,  Fla. : 

Defenses  of 1,6,27,829 

Harbor  lines  in  Hillsboro  River  at  Tampa i,  119;  m,  1763 

Improvement  of  bav i,  345;  in,  1756 

Improvement  of  Hillsboro  Bay  and  River i,  347;  ni,  1768 

Tangier  Sound,  Md.,  removal  of  wreck  at  Deals  Island i,  272;  n,  1390 
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Tar  River,  N.O.,  improvement  of i,301;  n,  1487 

Taunton  River,  Mass.: 

Improvement  of i»  164;  ii,  1 122 

Improvement  of  Fall  River  Harbor i,  169;  ii,  1134 

Tchefuncte  River,  La.,  improvement  of i,379;  iii,  1872 

Teche  Bayou,  La. : 

Impro vem  en  t  of .• . . .  i ,  391 ;  iii ,  1 899 

Removal  of  water  hyacinths i,395;  iii,  1906 

Technical  methods.    See  Engineering  methods. 

Tehama,  Cal.,  bridge  across  Sacramento  River i,666 

Telegraph  line,  Executive  Departments,  Washington,  D.  C i,  676;  v,  3689 

Tennessee  River: 

Chattanooga,  Tenn.,  improvement  above i,  464;  in,  2419",  2421 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement . .  i, 464,465;  iii,  2419, 2423 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  survey  from i,  470 

Decatur,  Ala.,  bridge  at i,  662 

Gauging  (<e6  Mississippi  River) i,426;  in,  2072;  S.,  8, 46, 126 

Muscle  Shoals  Canal,  Ala.,  operating  and  care i,  466;  in,  2440 

Riverton,  Ala. ,  improvement  below i,  464, 466;  in,  2419, 2428 

Tensas  River,  La.,  improvement  of i|419;  in,  2046 

Terraceia  Cut-off,  Fla.  («e6  Manatee  River) i,346;  in,1755 

Texas,  dredge  and  snag  boat  for  works  on  coast  of i,  408;  in,  1950 

Texas  Cit)r,  Tex. ,  deepening  channel  to  Galveston i,  403;  in,  1930 

Thames  River,  Conn.,  improvement  of i,  178;  n,  1163 

The  Board  of  Engineers i,5,691 

Thompson,  Frank  (barge),  lemoval  of  wreck  of i,  272;  n,  1391 

Thoroughfare,  Inside,  Atlantic  City,  N.  J. ,  bridge  across i,  664 

Three-mileRapids,  Columbia  River,  Oreg.  and  Wash.,  improvementat.  i,625;  v,3491 

Thunder  Bay  River,  Mich,  {see  Alpena  Harbor) i,  555;  iv,  3137 

Tick&tw  River,  La.,  improvement  of,  including  tributaries.  1 i,  380;  in,  1873 

Tillamook  Bav  and  Bar,  Oreg.,  improvement  of i,622;  v,3485 

Tiverton,  R.  L,  alteration  of  Stone  Bridge  across  Sakonnet  River i,  165;  n,  1124 

Toledo  Harbor,  Ohio: 

Bridges  across  Maumee  River i,  667 

Engineering  methods  used  in  improvement  of iv,  3213 

Improvement  of i»572;  rv,3218 

Tolomato  River,  Fla.  («e«St  Augustine  Harbor) i,338;  ii,1741 

Tombisbee  River,  Ala.  and  Miss. : 

Columbus  to  Fulton,  Miss.,  improvement  from i,  369;  in,  1824, 1837 

Demopolis,  Ala. ,  below,  improvement  of i,  367 ;  I'li,  1824, 1835 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from  . .  i,  368;  in,  1824, 1836 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from i,  370;  in,  1824, 1839 

Mouth  of  Warrior  River,  just  below,  examination  and  survey  for  lock 

and  dam i,378;  m,  1868, 1861 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  690;  iv,  3335 

Tongue  Point,  Columbia  Kiver,  Ore(^. ,  improvement  below i,  634;  v,  3565 

Tonna^,  SauJtSte.  Marie  canals,  Mich i,666;  iv,3173 

Torpedoes 1,6,12,38,695 

Totten,  Fort,  N.  Y.,  poetof i,88,927 

Town  Creek,  Brunswick  County,  N.  0.,  improvement  of i,  308;  ii,  1609 

Town  lUver,  Mass.,  improvement  of if  164;  n,1083 

Trail  Creek,  Ind.  (««e  Michigan  City  Harbor) i,634;  rv,3074 

Traverse  Lake,  Minn,  and  S.  Dak.,  survey  for  reservoir  dam i,  460;  ni,  2342 

Trent  River,  N.  C: 

Examination  and  survey  between  Newbem  and  Trenton  . ..  i,  310;  n,  1646, 1660 

Improvement  of i,  302;  ii,  1490 

Trenton,  Mich.  (w«  Detroit  River) i,671;  rv,3208 

Trenton,  N.  J.,  bridge  across  Delaware  River  at i,661 

Trenton,  N.  C,  examination  and  survey  of  Trent  River  between  Newbem 

and 1,310;  ii,  1646, 1660 

Trinity  River,  Tex.: 

Examination  from  Dallas  to  Fort  Worth i,411;  in,  1970 

Improvement  of  (Me  (i2m  Brazos  River) 1,405,408;  in,  1938, 1950 

Troops: 

En^neer,  distribution,  duties,  etc.,  of 1,39,41,42,943 

Engineer  equipment  of i,  37, 88, 943 

Service  of  engmeer  offioerB  with,  since  April,  1898 i,46 
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Troy,  N.  Y.: 

Bridge  acroBB  Hndson  River  at 1,669 

Harbor  lines  in  Hudson  River  at i|118;  n,1268 

Tugboats: 

See  also  Wiecks. 

For  transfer  to  the  artillery i,  38 

Tug  Fork,  Big  Sandy  River.  W.  Va.  and  Ky.: 

Final  report  on  survey  for  locks  and  dams i,496;  iv,2750 

Improvement  of i,493;  iv,2742 

Tukeys  Bridge,  Portland,  Me.,  obstructing  Back  Cove i,  668 

Tunnel.  Washington  Aqueduct,  D.  C,  construction  of i,  673;  v,  3666 

Turners  Cut,  N.  C: 

Examination  and  survey  of  waterway  from  South  Mills  to  and  includ- 
ing Ocracoke  and  Beaufort  inlets,  via 1,299,309;  n,1511 

Improvement  of  waterway  via i,296;  n,1455 

Turrets ^...  i,7 

Turtle  River,  Ga.  (see  Brunswick  Harbor) i,  331;  n,  1649 

Twelve-mile  Creek,  N.  Y.  («etf  Wilson  Harbor) i,692;  iv,3353 

Twin  Rivers,  Wis.  (we  Two  Rivers  Harbor) i,620;  iv,2927 

Two  Harbors,  Minn. : 

Examination  and  survey  of  Burlington  Bay i,  514 ;  iv,  2889, 2897 

Improvement  of  A^tefeay i,506;  rv,2824 

Two  Rivers  Harbor,  Wis.,  improvement  of i,  620;  iv,  2927 

U. 

Union  Bridge  Company,  bridge  of 1,666 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  646;  v,  3583 

Union  (lighter),  removal  of  wreck  of i,223;  ii,1248 

Union  River,  Me.,  imph>vement  of i,  124;  ii,  993 

United  States  Engineer  School 1,38,42,937 

United  States  Navy  Department,  bridge  of,  between  Portsmouth  Navy- Yard, 

N.  H.,  andKittery,  Me i,664 

United  States  volunteers,  service  of  officers  of  the  Corps  of  Engineers  as  offi- 
cers of,  since  April,  1898 i,45 

Urbana  Creek,  Va.,  improvement  of x>283;  n,1414 

V. 

Vanland  Landing,  Yazoo  River,  Miss.,  removal  of  wreck i,  420;  in,  2048 

Vaughan  Bridge,  Portland,  Me.,  obstructing  Fore  River i,  6Q8 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes i,  391;  m,  1900 

Vermilion  Harbor,  Ohio,  improvement  of i|677;  iv,3239 

Vessels.    See  Dredee,  Snag,  and  Tus  boats,  and  Wrecks. 

Vetra,  Sarah  E.  (schooner^,  removal  of  wreck  of i,  272;  n,  1391 

Vicksbuiv  Harbor,  Miss.,  improvement  of if421;  ni,2052 

Vidalia  Harbor,  liu  {see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

Vinalhaven,  Me. ,  improvement  of  Carvers  Harbor i,  129;  n,  1003 

Vineyard  Haven,  Mass. ,  improvement  of  harbor  at i,  162;  n,  1115 

Vineyard  Sound,  Mass..  removal  of  wreck  near  Robinsons  Hole i,  174;  n,  1147 

Vining,  J.  P.,  etal.,  bridge  of i,666 

Volunteers,  XT.  S.,  service  of  officers  of  the  Corps  of  Engineers  as  officers  o^ 

since  April,  1898 i,46 

Volusia  Bar,  St  Johns  River,  Fla.,  improvement  of i>337;  ii,1739 

W. 

Wabash  River,  Ind.  and  lU.: 

Improvement  above  Vincennes,  Ind 1,499,601;  iv,2801 

Improvement  below  Vincennes,  Ind 1,499,500;  iv,2800 

Operating  and  care  of  Grand  Rapids  lock  and  dam i,501;  iv,2802 

Waccamaw  River,  N.  C.  and  S.  C^ improvement  of i,  310;  n,  1573 

Wakefield,  Va.,  wharf  at  Bridge  Creek  Landing,  near i,  676;  ▼,  3689 

Walden  Slough,  San  Joaquin  River,  Cal.,  examination  for  closure  of.  i,  613;  iv,3454 

WaIlaboutChannel,N.Y., improvement  of i,208;  ii,1218 

WappooCut,  S.  C,  improvement  of i,322;  n,1603 

Wareham  Harbor,  Mass. ,  bridge  across  Weweanititt  River i,  667 

War  maps 1,683,635;  y,3799 
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Warrior  River,  Ala. : 

Examination  and  snrvey  for  TiOcks  and  Dams  l,  2,  and  3,  below  Tusca- 

looea 1,378;  in,  1858, 1861 

Improvement  above  Toscalooea i,  365;  in,  1816 

Improvement  below  Toscalooea i,  366;  iii,  1824 

Operating  and  care  of  locks  and  dams  above  Tuscaloosa i,  366;  in,  1819 

Warroad  Harbor  and  River,  Minn. : 

Examination  of i,451;  in,  2356 

Improvement  of  bar  at  month  of  river i,  449;  in,  2339 

WarwiA  River,  Md.,  improvement  of i,  268;  ii,  1383 

Washakie,  Fort,  Wyo.,  road  to  Buffalo  Fork,  Snake  River i,  686;  v,  3823 

Washington,  D.O.: 

Aqueduct  Bridge,  repair  of i,669;  v,3637 

Aqueduct,  Dalecarlia  Reservoir i,  671;  v,  3651 

Aqueduct,  filtration  plant i|674;  v,3680 

Aqueduct,  increasing  water  supply i,673;  v,3666 

Aqueduct,  maintenance  and  re^ir i»671;  v,3651 

Aqueduct  Tunnel  and  Howard  univerBihr  Reservoir i,  673;  v,  3666 

Barracks,  removal  of  engineer  troops  ana  school  to i,42 

Defenses  of i,  6, 23, 791 

Government  Printing  Office,  building  for  use  of i,  685;  v,  3801 

Highway  bridge  across  Potomac  River,  plans,  etc.,  for i,  119 

Improvement  of  Potomac  River  at i,273;  ii,1399 

Improvement  of  Potomac  River  below i»276;  ii,1405 

Lonff  Bridge,  across  Potomac  River^  rebuilding  of !>  275;  n,  1399 

Mall,  the, and  Potomac  and  Zoological  parks i,676;  v,3689 

Memorial  Bridge i,670;  v,3648 

Public  buildings  and  grounds,  and  Washington  Monument i,  675;  v,  3689 

Telegraph  line  connecting  Executive  Depailments,  etc i,  676;  v,  3689 

Washuiffton.N.O.: 

Harbor  lines  in  Pamlico  River  at i»119;  n,1570 

Improvement  of  Pamlico  River i,301;  n,1487 

Washington  Barracks.  D.  G. ,  removal  of  engineer  troops  and  school  to i,  42 

Washington  County,  Ohio,  bridge  of i,  660 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound  .  i,  646;  v,  3583 

Washington  Monument, D. 0 i,675;  v,3689 

Washita  (Ouachita)  River,  Ark.  and  La. : 

Examination  of  Camden  Harbor,  Ark i»425;  iii,2090 

Improvement  of i,415;  in,  2034 

Wateree  River, 8.  C, improvement  of i|317;  u,1590 

Water  hyacinths: 

Removal  of ,  from  Florida  waters i>341;  n,1746 

Removal  of , from  Louisiana  waters i,395;  ni,1906 

Water-level  observations: 

Columbia  River,  Ores,  and  Wash i,  640;  v,  3576 

Mississippi  River  and  principal  tributaries i,  425 ;  in,  2072;  8. ,  8, 45, 126 

Mississippi  River,  at  St  Louis,  Mo.,  illustration  of  full-depth  rod-float 

method  of  dischai*ge  measurement in,  2199 

Mississippi  River, at  St. Paul, Minn i,449;  ni,2340 

Northern  and  Northwestern  Lakes i,681;  v,3776 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  omd  Wrecks. 

Waterwa3n9  («ee  aUo  Canals) : 

Beaufort,  N.C.,  to  Newbem i,303;  n,1493 

Beaufort,  N.  C,  to  New  River i,304;  n,1496 

Charleston  to  Beaufort,  8.  C,  sunken  logs i,  324;  n,  1607 

Chincoteague  Bay,  Va.,  to  Delaware  Bay,  Del i,260;  n,1348 

Delaware  and  Chesapeake  Canal,  Md.,  sunken  logs i,  272;  n,  1390 

Galveston  to  Houston,  Tex i,404;  in,  1933 

Great  Lakes  to  Atlantic  Ocean i,118 

Keweenaw  Bay  to  Lake  Superior,  Mich 1,511,512;  iv,2867 

Kissimmee  River,  Fla.,  to  Gulf  of  Mexico i,  350 

Mississippi  River  to  Lake  Michigan  {act  of  1899) i,  534;  iv,  3048 

Misaipsippi  River  to  Lake  Michigan  (act  of  1900) i,  534;  iv,  3058 


Norfolk,  Va.,  to  Albemarle  8ound,  N.  C,  via  Currituck  Sound. ..  i,  297;  n,  1457 
Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquotank  River,  i,  296;  n,  1455 
"^  rtage  Lake  and  Lake  Superior  canals  [see  Keweenaw  Point) .  i,  511, 512;  rv,  2867 
get  Sound  to  lakes  Union  and  Washmgton,  Wash i,  646;  v,  3683 

BNG  1901 i 
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Waterways,  etc.— Continued. 

San  Joaquin  River,  Gal.,  to  Earauines  Strait 1,613;  iv,3449,3452 

Savannah,  Ga.,  to  Beaufort  S.  C i>324;  n,1628 

Savannah,  Ga.,  to  Femandina,  Fla 1,332;  ii,1653 

Shreveport,  La.,  to  Jefferson,  Tex.  (see  Cypress  Bayou) i,  414;  m,  2033 

South    Mills,    s^.    C,    to    and    including   Ocracoke    and    Beaufort 

inlets 1,299,309;  n,  1511 

Superior  Lake  to  Lake  Huron,  including  Hay  Lake  Channel,  St.  Marys 

Kiver 1 1,570;  iv,3200 

Waukegan  Harbor,  111.,  improvement  of i,524;  iv,  2951 

Western  Branch,  Elizabeth  River,  Ya. ,  improvement  of i,  293;  n,  1449 

West  Fork  of  South  Branch,  Chicago  Kiver,  111. : 

Bridge  across  Mud  Lake,  Chicago 1,663 

Improvement  of i,529;  nr,2992 

West  Galveston  Bay,  Tex.,  improvement  of 1,406,408;  m,  1939, 1950 

West  Palmbeach,  Fla.,  bridge  across  Lake  Worth i,667 

Westport  Harbor,  Conn.,  improvement  of i,  189;  n,  1180 

Weweanititt River,  Mass., bndges acroes i,667 

Weymouth  River,  Mass.,  improvement  of i,  155;  n,  1084 

Wbiatcom  Creek  Waterway,  Wash. ,  bridge  at  New  Whatcom i,  663 

Whitehall  Harbor,  N.  Y.  (Mf  Champlain  Lake) i,148;  ii,  1055 

White  House,  Waflhmffton,D.O i,675;  v,3689 

White  Lake  Harbor,  Mich.,  improvement  of i,546;  iv,3107 

White  River,  Ark. : 

Gauging  (see  Mississippi  River) i,  425;  m,  2072;  S.,  8, 45, 126 

Improvement  by  open-channel  work i,427;  in,  2106 

Improvement  of  Buffalo  Fork i,429;  iii,2119 

Improvement  of  upper  river  by  locks  and  dams i,  428;  in,  2108 

White  Kiver,  Ind.,  improvement  of i,501;  iv,  2804 

Wicomico  River,  eastern  shdre  of  Maryland,  improvement  of i,  270;  ii,  1386 

Fi2^mtna,Xauraj'sloop),  removal  of  wreck  of i|272;  ii,  1390 

Willamette  River,  Dreg. : 

Improvement  above  Portland i,631;  v,3550 

Improvement  below  Portland i,633;  v,3557 

Willapa  River  and  Harbor,  Wash. ,  improvement  of i,  641 ;  v,  3577 

WilletsPomt,  N.  Y.: 

Battalion  of  Engineers 1,89,43,943,975 

Engineer  Depot 1,40,41,42,947 

Engineer  School 1,38,42,937 

Engineer  troops 1,39,41,42,943 

Fort  Totteuj^post  of i,  38, 927 

Williamstown,  W.  Va.: 

Bridge  of  Ohio  River  Bridge  and  Ferry  Company  across  Ohio  River 

between  Marietta,  Ohio,  and i,660 

Bridge  of  Williamstown  and  Marietta  Bridge  and  Transportation  Com- 
pany between  Marietta,  Ohio,  and i,661 

Williamstown  and  Marietta  Bridge  and  Transportation  Com pany ,  bridge  of . .       i,  661 
Wilmington,  Cal.: 

Construction  of  deep-water  harbor  in  San  Pedro  Bay i,  600;  iv,  3397 

Improvement  of  inner  harbor i,  601;  iv,  3399 

Wilmii]^gton,  Del.,  improvement  of  harbor i,246;  ii,1335 

Wilmington,  N.C: 

Defenses  of 1,6,24,812,921 

Examinanon  and  survey  of  Cape  Fear  River  at  and  above. .  i,  310;  ii,  1552, 1557 

Improvement  of  Cape  Fear  River  above i,  307;  ii,  1502 

Improvement  of  Cape  Fear  River  at  and  below i,  307;  ii,  1504 

Wilson  Harbor,  N.  Y.,  improvement  of i,592;  rv,3353 

Winnebago  Lake.  Wis.  (»«  Fox  River) i,525;  iv,2953 

Winnibigoshish  Lake,  Minn. : 

Construction  of  reservoir  dam i,444;  in,2309 

Operation  and  care  of  reservoir  dam i,  445;  in,  2322 

Survey  of  flowace  lines  of  reservoir i,  451 

WinyahBay,  S.  C,  improvement  of i,314;  ii,1582 

Wisconsin  Central  Railway  Company,  bridges  of i,  667 

Wisconsin  Entrance,  Duluth  Harbor,  Minn.,  improvement  of i,  507;  rv,  2828 

Wisconsin  River,  Wis. : 

Bridge  at'roes i,  665 

Improvement  of  {see  Fox  River) i,  525;  iv,  2953 
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Witch  Rock,  Portland  Harbor,  Me.,  examination  and  survey  for  removal 

of 1,133;  11,1009,1016 

Withlacooehee  River,  Fla. ,  iniy>rovement  of i,  348;  in,  1761 

Wolf  River,  Memphis,  Tenn.  {see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

"Wolf  River,  Wis.  («<•€  Ahnapee  Harbor) i,519;  iv,2923 

Wolf  River,  Wis.,  tributary  of  the  Fox  (itee  Fox  River) i,  525;  iv,  2953 

Woods  Hole  Channel,  Mass.,  improvement  of i,  162;  ii,  1117 

Worth  Lake,  Fla.,  bridge  across i,  667 

Wrecks,  etc.,  removal  of i,  117, 118 

Abeecon  Inlet,  N.  J.,  entrance i,  262;  ii,  1351 

Appoquinimink  River,  Del r,263;  ii,  1352 

Atlantic  City,  N.  J.,  entrance  to  Absecon  Inlet i,  262;  ii,  1351 

Atlantic  City,  N.  J.,  in  Atlantic  Ocean r,263;  ii,1363 

Atlantic  Ocean,  off  Atlantic  City,  N.  J i,263;  ii,1363 

Atlantic  Ocean,  off  Seabright,  N.J r,223;  n,1247 

Back  Creek,  Md.^ i,272;  ii,1390 

Baltimore  Harbor,  Md.,  Fort  McHenry  Channel i,  272;  n,  1391 

Baltimore  Harbor,  Md,,  North  Point  Creek i,  272;  ii,  1390 

Beaufort  to  Charleston,  8.  C,  inland  passage i,  324;  ii,  1607 

Belle  Isle,  Detroit  River,  Mich i,570;  iv,3198 

Billingsport,  N.  J.,  below i,263;  ii,  1352 

Bridgeboro,  N.  J.,  above i,262;  ii,  1351 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,229;  ii,1299 

Cambridge  Harbor,  Md i,272;  n,  1390, 1391 

Cedar  Creek,  N.  J i,263;  ii,  1352 

Charleston  to  Beaufort,  S.  C,  inland  passage i,  324;  ii,  1607 

Chatham  Harbor,  Mass i,  174;  ii,  1147 

Chesapeake  Bay,  near  Craighill  Channel  light,  Md i,  272;  ii,  1391 

Chesapeake  Bay,  near  Fort  Monroe,  Va i,  298;  ii,  1462 

Chesapeake  Bay,  near  Old  Plantation  light-house,  Va i,  298;  ii,  1462 

Chester  Creek,  Pa i,262;  ii,  1350 

Choptank  River,  Md.,  Cambridge  Harbor i,  272;  ii,  1390, 1391 

Cleveland  Harbor,  Ohio i,584;  iv,3269,3270 

Communipaw  Channel,  N.  J i,223;  ii,1247 

Comer  Stake  light,  off  Staten  Island,  N.  Y i,223;  n,1247 

CnuKhill  Channel  light,  Chesapeake  Bay,  Md i,  272;  ii,  1391 

Cumberland  River i,463;  iii,2417 

Cuyahoga  River  (Cleveland  Harbor),  Ohio i,684;  iv,3270 

Deals  Island,  Md i,272;  ii,1390 

Delaware  and  Chesapeake  Canal,  Md. ,  sunken  logs i,  272;  ii,  1390 

Delaware  Bay  and  Kver 1,262,263;  ii,  1350, 1351, 1352 

Delaware  Breakwater  Harbor,  Del i,263;  n,1351 

Dennis  Creek,  N.  J i,262;  ii,1350 

Detroit  River,  Mich i,  570;  rv,  31 98 

Dover  Island,  Cumberland  River i,  463;  in,  2417 

Duck  Creek  (Smyrna  River),  Del i,263;  ii,1352 

Duluth  Harbor,  Mum i,514;  iv,2883 

East  River,  N.  Y i,223;  ii,1248 

Ellis  Island,  New  York  Harbor,  N.  Y.,  near i,223;  n,1248 

Erie  Lake,  off  Cleveland,  Ohio i,584;  rv,3269 

Erie  Lake,  off  Sandusky,  Ohio i,584;  iv,3269 

Flint  River,  Ga i,363;  ni,1793 

Fort  McHenry  Channel,  Patapeco  River,  Md i,272;  ii,1391 

Fort  Monroe,  Va.,  off i,298;  n,1462 

Galveston  Bay,  Tex i,411;  ni,1959 

Gloucester,  N.  J.,  off i,262;  ii,  1351 

Greenpoint,  N.  Y.,  off i,223;  ii,1248 

Greenwood,  Miss.,  Yazoo  River i,420;  iii,2048 

Hampton  Roods,  Va.,  off  Fort  Monroe i,298;  ii,1462 

HardingB  Beach,  Chatham,  Mass i,174;  ii,1147 

Hayerstraw,  N.  Y.,off i,223;  n,1248 

Hudson  River,  N.  Y i,223;  n,1248 

Island  Beach.  N.  J.,  opposite i,223;  ii,1247 

Jackson  Creek,  Md i,272;  n,1391 

League  Island  Navy- Yard,  Schuylkill  River,  Pa i,263;  ii,1352 

Long  Island  Sound.  N.  Y i,223;  ii,1246 

Louisville  and  Portland  Canal,  Ky i,505;  iv,2816 

Manokin  River,  Md i,272;  u,1390 
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Wrecks,  etc.,  removal  of — Continued. 

Michigan  Lake-Sturgeon  Bay  Cuial,  Wis i,  627 

Mississippi  River,  above  Missouri  River i,  440; 

MisslBsippi  River,  below  Missouri  River i,  434 

Mobile  Kiver,  Ala i,378 

Monroe,  Fort,  Va.,  off i,298; 

Nauset  Harbor,  Mass i,  159; 

Newark  Bay,  off  Comer  Stake  light i,  223 

New  Jersey-Staten  Island  channel i,  223 

New  York  Harbor,  N.  Y.,  Buttermilk  Channel i,  229 

New  York  Harbor,  N.  Y.,  Communipaw  Channel i,  223 

New  York  Harbor,  N.  Y.,  near  Comer  Stake  light i,  223 

New  York  Harbor,  N.  Y.,  near  Ellis  Island i,223 

New  York  Harbor,  N.  Y.,  off  Greenpoint i,223 

New  York  Harbor,  N.  Y.,  Sandy  Hook i,229 

North  Point  Creek,  Patapsco  River,  Md ; i,272 

Odessa  Landing,  Appoquinimink  River,  Del : i,  263 

Ohio  River i,473; 

Ohio  River,  Lonisville  and  Portland  Canal,  Ky i,  505, 

Old  Orchard  Shoal  light,  Raritan  Bay,  N.  J.,  near i,223; 

Old  Plantation  lieht-house,  Chesapeake  Bay,  Va.,  near i,  298; 

Patapsco  River,  Md.,  Fort  McHenry  Channel i,  272; 

Patapsco  River,  Md.,  North  Point  Oreek i,  272^ 

Philadelphia.  Pa.,  Schuylkill  River i,  262, 263;  ii,  1350;  1352 

Pollock  Kip  lightrship,  Maas. ,  near i,  174;  n,  1147 

Port  Chester  Harbor, N.Y.,  off i,223;  ii,1246 

Porto  Rico,  San  Juan  Harbor i,657;  v,3635 

Ranoocas  River.  N.  J i,262;  ii,1351 

Raritan  Bay,  N.  J i,223;  n,1247 

Riverton,N.J.,below i,262;  n,1351 

Robinsons  Hole,  Vineyard  Sound,  Maas 1,174:  ii,1147 

St  aair  River,  Mich i,570;  iv,3198 

Sandusky  Harbor, Ohio i,584;  iv,3269 

Sandy  Hook,  N.J i,229;  ii,1299 

San  Francisco  Bay, Cal i,613;  iv,3434 

San  Jacinto  River,  Tex i,411;  ni,1959 

San  Juan  Harbor,  Porto  Rico i,657;  v,3635 

Savannah  Harbor  and  River,  Ga i,334;  n,1660 

Schuylkill  River, Pa 1,262,263;  ii,  1350,1862 

Seabright,N. J.,off i,223;  n,1247 

Ship  John  liffht,  Delaware  Bay i,263;  n,1350 

Shovelful  lignt-ship,  Mass.,  near i,174;  n,1147 

Shrewsbury  River, N.  J i,223;  n,1247 

Smyrna  River,  Del i,2^;  ii,1352 

Stage  Harbor,  Mass.,  on  HardingB  Beach i,  174;  ii,  1147 

Staten  Island-New  Jersey  channel i,  223;  n,  1247 

Sturgeon  Bay  and  Lake  Michinin  Canal,  Wis i,527;  iv,2970 

Superior  Bay,  Duluth  Harbor, Minn i,514;  iv,2883 

Tangier  Sound, Md., Deals  Island i,272;  n,1390 

Vanland  Landing,  Yazoo  River,  Miss i,420;  ni,2048 

Vineyard  Sound,  Mass.,  near  Robinsons  Hole i,  174;  ii,  1147 

Wysocking  Bay,  N.  C i,309;  ii,1511 

Yazoo  River^  Miss i,420;  ni,2048 

Wrightstown,  Wis.,  bridge  of  town  of,  across  Fox  River i,662 

Wyandotte,  Mich.  («e«  Detroit  River) i,571;  iv,3208 

Wysoddng  Bay,  N.  0.,  removal  of  wreck i,309;  n,1511 


T. 

Yalobusha  River,  Miai.,  bridge  at  month  of  Martina  Greek i,660 

Yamhill  River,  Greg.: 

Improvement  of i,631;  v,3550 

Operatiiu[  and  care  of  lock  and  dam i,632;  v,3555 

Yankton,  S.  Dak.,  improvement  of  Missouri  River  at i,  452, 454;  m,  2373, 2376 

Yaquina  Bay,  Or^. : 

Examination  of i,622;  v,S485 

Improvement  of i,620;  v,3482 
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Yazoo  River,  Miss. : 

Improvement  alK)ve  mouth i»420;  ni,2048 

Improvement  of  mouth,  including  Vickiiburg  Harbor i,  421 ;  iii,  2052 

Bemoval  of  wrecks i,420;  m,2048 

"  Y "  Bridge,  across  Muskingum  River  at  Zanesville,  Ohio i,  659 

Yellow  Mill  Pond,  Bridgeport,  Conn,  (see  Bridgeport) i,  186;  n,  1177 

Yellowstone  National  Park,  improvement  of i,682;  v,3777 

Yellowstone  River,  Mont,  bridg^  at  Glendive i,659 

York  Harbor  and  River,  Me. ,  bridge  (Sewells)  obstructing  navigation i,  667 

York  River,  Va..  improvement  of i,  286;  ii,  1417 

Yuba  River,  OaJi.    (see  Sacramento  River  and  California  Debris  Commis- 
sion)  1,608,666;  iv, 3420, v, 3625 

Z. 

Zanesville,  Ohio: 

Bridge  across  Muskingum  River  at  ("Y"  Bridge) 1,659 

Bridge  across  Muskin^m  River  Canal  at i,  667 

Zeus  (canal  boat),  removal  of  wreck  of i,263;  ii,1352 

Zoological  Ptok,  Washington,  D.  0 i,676;  y,3689 
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